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! The 230th General Meeting of the Advisory Committee on

12
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13 !
l 8:30 a.m.

14 |
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OFFMAN i
!-1 mte 1

P ROCEEDINGSj
e
H

(S:30 a.m.),i
- ;

I
o

3 .| DR. CARBON: The meeting will now come to order.

4, This is the 230th meeting of the Advisory Committee

on Reactor Safeguards. During this meeting the Committee will5
,

a

6.' further consider the implications of the accident at Three

,i

i Mile Island Unit 2, the responses of the various nuclear
7

I
i

i venders tc the cuestions cosed in NRC Inspection & Enforcement
3 - -

y
1
"

9 Bulletin 79-05, 05A, 053, 06, 06A, 06B and 08, and the NRC

p) staff evaluation of those responses, the report of the

11 i investigation and evaluation of stress corrosion cracking in

j,' n. i c i n c. in lic.ht water reactor clants, NUREG-0531, dated.

j3 , Februarv 1979, recent plant operating experience in seismic
H

-

a

1, ; desie.n of o.icinc. systems, application of increased power. .,

'l

15 , rating to the Millstone Nuclear Power Station Unit 2.
.i
e

16 4 The Committee will also hear reports from its
i

Subcommit tees en Regulatory Activities , Reliability and-

6/
1

p1

jg j Probabilistic Assessment, and Operations at Fort St. Vrain.

19 We'll:also discuss various other topics, as well as future

20 , schedule.

The specific items for today's discussion are a,,
ei ;

I

!

, repcrt by the ACRS Chairman on various matters relating to..

:3 Cctmittee procedures and operation, repor:s by Subcommittees

24 on Three Mile Island Unit 2 and on the applications of the
e -, t a: Aeooners. Inc

25 Three Mile Island 2 acciient, NRC staf f reportg,44 current
* * c t 192
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i
b ,

Ih status of Three Mile Island 2, responses to NRC I&E bulletins,
!

F
i

2 ;, NRC orders, ACRS rec.ommendations and lessons learned from
e
il
a

3j TMI-2, NRC staff recorts on the investigation and evaluation
i

:t
' of stress corrosion cracking in piping in light water reactor
i
i
1

5' plants, NUREG 0531, recent operating experiences with seismic

6, design analyses, a proposal to increase rated power of
|

1

7j Millstone Nuclear Power Station Unit 2; and to hear reports
i
f

S from various ACRS Subcommittees and members.

9' This meeting is being conducted in accordance with

10 the provisions of the Federal Advisory Committee Act and the

11 Government in the Sunshine Act. Mr. Raymond Fraley is the

12 designated federal employee for this portion of the meeting.

13 o A transcript of the meeting is being kept and it's
fl
a

reauested t,nat
-

n
o,

- each sceaker :_1rst icentirv. himsel: or ,ersel:_
. .. ._ .

14 <

l

15 and speak with sufficient clarity and volume that he or she
1
1

16 3 can be readily heard.
1
|

'

17 ,J We have not received any written statements or
i

i

la requests for permission to make oral statements from members
o

19 of the public with regard to this meeting.

20 The first iter on today 's agenda is the Chairman's

21 report.

22 (Chairman's Report given.)

23 , (Brief recess.)

24 DR. CAREON: let's continue with the meeting, and
,:e. ra; Reporten Inc.

25 for a report on the ACRS Subcommittee on Three Mile Island,

577193 -
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I
i

'

I

i i

11 I'll call on Mr. Etherington,
i i

i

h.
I

2 MR. ETHERINGTON: The meeting was held in i

4

3 !| Middletown on the afternoon of June the 6th and the morning i

I

4 and early afternoon of June the 7th. There were 8 Committee

i

5 members present, three consultants and two ACRS staff members. ,

6l Mr. Vollmer of the NRC staff described the current plant

7 status.
i

8| The plant is operating on natural circulation
,

' ,I

9a through the A steam ginerators leading to the condensor,
I
,

10 348 psig and 160 degrees. The 3 loop is isolated. The maximum:

11 core thermocouple reading was 282 degrees Fahrenheit. The
,

12 containment is about atmospheric pressure, 102 degrees F.

I

13 The water in the containment is somewhere over 500,000 gallons,
i
!
,

14 7-1/2 feet above the top of the sump.
i

1 -3
15 : The radioactivity is 10 microcuries per cc of

l

1 _,̂
1,6 iodine, 10 microcuries per cc of noble gases.3

1
a

17 p The plant modificaticn and standby systems are
i

18 i essentially as described by Mr. Arnold in a report which the

19 Committee received called " Plant Cooldown and Temperature

20 Modification," dated May 1979. The modifications included

21 1 a backup coolant system for the 3 steam generator, consisting
i

22 , of a closed pressurized intermediate loop. This was being

23 tested at the time and it is nearly operational now.

24 The standby RER system is in storage, but can be
09- ff A fDOrters,19C.

25 installed ..ithin 24 hours if it should ever be needed.

577194
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o
i

Ih Consideration is also being given to pressurizing the reactor
Y

2[ coolant system by head tank outside the containment. |
,

,

3d Additional electric power supplies have been
J

4 installed. New air filtering systems have been installed,

5 and a system called EpiCore for water cleanup.

6' The NRC support to Three Mile Island consists of
I
.

.I
7 14 licensing prcfessionals, half at the site; also, 15 I&E

i

I

3, personnel on the site, giving 24-hour-a-day coverage.
!I

9 Mr. Vollmer said that all plants now have direct

i - __. . . .

10 - chones to a cutv c::1cer in tr..e I&E rec _ional of:_1ce and
|

. .

1

11 |
4

24-hour-a-day coverage; and each regional ot:1ce nas a cec 1-
, __, , . . .

12 cated line to Bethesda.
-

13 Mr. Michelson pointed out that the plans and drawings

14 , available in Bethesda are likely to be inadequate and cnrelia-

15 , ble.
.

1

16 i Mr. Arnold and other public utilities and Metropolitan
.!

17 | Edison representatives discussed the accident chronology. The

IS r chronology has been given in a Met Ed document which the

19 Committee received, " Preliminary Annotated Sequence of Events,"

20 dated May 10th. This will be updated from time to time. I

,1 _.w. .,.,A. ._ h a _ _, s- .he *u.4 a eg4+4....o..,
. . . m

,

22 This document is based on records and interviews

23 with. operators. And the Cc=mittee did not follow the chrono-
i

24 logy step by step, as we're more or less familiar with it.
a ra' A ecorters, Inc.

25 , But significant sequences were discussed.

t~m 4 o t)--t2 / t A s. e
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i
,

-

i
i

II

t j', Mr. Keaton discussed the reactor coolant system and
|I|

|

2' stea.m generator transients during the period of forced circu-
.

n

3' lation --I missed a page, excuse me -- and presented curves
,

4 that showed generally good correlation pressures and levels,
!

,

|

5, and those computed by their RETRAN code.
,

,

.

6 The cperators on duty responded to questions bv thei

l
.

7 .| Subcommittee and the consultants. The resocnses were straic_ht-
g

.

B forward and conformed generally to the chronology as we had

91 understood it.

10 Emphasis on the importance of keeping the core

11 t covered led to the over-reliance on the pressuriner level as
i

12 an indication that the core was in fact covered.

13 h The B&W resident representative, after his arrival,
l
!

14 was a party to discussions of actions to be taken, and there
!

l15 ' was no agreement between him and Met Ed concerning subsequent

16 ., actions.
,!
'l

17 1 PROF. KERR: I'm sorrv. You said?o -

I

a

18 l, MR. ETHERINGTON: There was no disacreement. There-

19 J were incomplete agreements.
I

20 - Some miscellaneous topics related to the sequences of

21 ; events was discussed in response to interested individual

I
22 ' T. embers and consultants. Data en the in-core thermocoucleso -

n

23 , were presented.
i

24 Station organization, the Met Ed central organization
sce. ra' R eporter$. Inc.

25 and the technical support organ;:ation from General Pyblic4 qc
u t e .s.u D

!

a
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\

1h
Utilities were described, with organization charts. A summary

a
II

2p of these are in our black ring binder.
l

.t The review committees, procedure precaration and the,
.

!
4 traininc crocram were also discussed.

,

i
-

'
1

5' After the accident, it was recognized that education

6 and traininc. incrovenants were necessarv. in the areas of.

l
7 thermodynamics, the extension of postulated failure simalationi

i. i.

31 to the ultimate consequences, and on shift training drills;
;l

!

9 >i also, that the procedure formats needed to be improved.
I t
i

10 ' Incidentally, during the visit of some members of the
1

11 Committee, the staff and consultants to the B&W simulator

12 to Lynchburg, Mr. Kosiba made the important distinction

13 between educational and training. I believe it was his
,

la opinion that the necessary education could be acquired by
(

15 l about six months of study in selected subjects above the
h,

<

'l

16 high school level.
t

c

17 1 However, I may be misinterpretin~e his formal opinion.
r

t
,

isy, So if that ocinion is in.cortant to the Com.nittee, thev micht
. .

19 ask hi.T directly this afternoon.

,C . DR. CAR 3ON: Would vou mind receatinc. that?. , . .
,

,

21 | MR. ETHERINGTCN: His opinion was that the education
.i,
,

in universitv.-tv.ce subiects could be accomplished in sufficient-,
..g .

.3 a depth for the purpose of traininc. coerators in about six'
.

,

1

24 months. This would include the thermodynamics, heat transfer
& r al A eDorters, inC

mq a .n.d. * b. 4 ngs- 1 , .'< o_ * b. a . m b. m . I s a, . 3y a. . .C e o m *.b.e u. w a .i .m.i n.g .4ns u -w
. . i.. .. .. ..,.

i

J
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i

!
t

1g knowinc. where everythinc. is in the clant and actual control5
.

4

2, of the reactor.
a|
"

3 The emera.ency clan was described, including the. .

4 emergency organization drills, training, communications
e

d
! em e rc. e nc"1 e c. u i ement and off-site assessment. Emergency5

6! classifications include local, site and general emergency,
t

i

7j and required actions are defined for each class of emergency.
J

t

3 The emergency plan chronclogy was described in the TMI accident.

9, A site emergency was declared at 6:55 a.m. That's about three

to hours after the loss of feedwater. And the general emergency

11 was declared half an hour later, at 7:24 a.m.

12 The Committee had been notified that there was to
i

13 , have been a written statement by a member of the public, but
~

1

14 this statement was not received and there were no oral state-
,

i

15 j ments made at the meeting.
:
1

16 ' Many of the Subcommittee members left before the
t
i

1/ meeting was adjourned and Dr. Carbon tock over chairmanship7

la of the meeting to cover a few remaining topics and to advise

19 Three Mile Island on topics that would be most likely to be

" ". e " u .' .i C ....4 . " a. a. .20 o .# ... a. r e s '. . ."* ^
.. . s

21 Mr. !!uller's memo, which I don't know whether you

,, have it here -- it's been distributed somewhere -- lists..

I

~

30 items that were considered as possibly of interest to the23

. C - -....i * * a e . . '..' o- .-= a '*_b.e .'o.^.g '. ism. . s ..c-- k. a n, '= n .,,.
.

rao .- .- .--

+ ca' Reporters. Inc.

25 two pages. And I don't think there wculd be much point in

'

577198
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.

i1
.

'

!!
o l

1o readinc. it, Mr. Chairman. Or shall I read it?
h)*

'i

2 il DR. CARBCN: I don't think there's any point in
I i

i
4

3 reading it.

4; MR. ETHERINGTON: Right.

5 -|
The Subcommittee members, consultants and staff

1 *

6| visited the Three vi'a Tsland plant in two secarate carties.
!

1

7]
The visits were made to the control rooms and turbine buildingsi

3 of both Units 1 and 2 and the auxiliary building of Unit 1.

9 That concludes my report, Mr. Chairman. But I would

10l like to mention that Mr. Fraley had made a suggestion that the

11 Subccmmittee hold a press conference at the end of the meeting.

12 I elected not to do this without the Committee approval,

13 because it might set a precedent and there might be a disadvan-

!

tac _e as well as advantac.e to this crocedure.14 '

.

15 , It ma? be, Mr. Chairman, that this will be worth
,

16 discussing at some stage during this meeting as a matter of
i

17 policy, whether we should or should not hold press conferences.

18 As Chairman of this carticular meetinc, it could have saved me
. -

19 from being shoved up in a corner by a pug-ugly brute of a

20 reporter and bulldoned into saying things which I didn't mean.

21 DR. SIESS: It might have been a real cute girl,

22 though.
i

23 h MR. ETHERINGTON: It could have been, yes.
1

24 (Laughter.)
3 _ r al AfDOrters, Inc.

Ta u.r Q T V GmC *s* . .',_7 19. 4 - .4 g .h w.\ * *.n.
v

... ...4 2 m...

r m ondf( s]Q -a

~.-.
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!
I

1 (Laughter.) |

2' DR. SIESS: You still know the difference, don't you?
!
'

3' MR. F RALEY : I would like to say that my suggestion<

i

4|, was based on a press conference that we held in Japan, which ,

! 1

| 1

5j was a very orderly, very nicely organized, very well-done, I

|
I' I

6i versus the kind of grabbing and pushing that usually goes on

i

7 following our meetings.
I
,

>

8j I thought a scheduled press conterence might avoid

|

9! that.
!
i

! think it's well worth discussing.|'10 i MR. ETHERINGTON: I

|

11 | I just didn't want to start it unilaterally.
!

12 DR. CARBON: Let's come back to that later in the .

I

!

13 meeting.

14 That finished your report, then?
i

|
15 ! MR. ETHERINGTON: Yes.

l.6 PROF. KERR: Harold, would you repeat the activity? ,

1
,

'
17 you gave it and I missed it. You gave noble gases. If you

I
I

18 have difficulty finding it, I'll just get it from you later.

19 DR. MOELLER: It was very near the beginning. :
!

I -# '

201 MR. ETHERINGTON: It's 10 microcuries per cc of
i

' -1
21 ! the iodine and 10 noble gases.

!
!

22 ' PROF. KERR: Thank you.

23. DR. MOELLER: I had several items to be clarified
I

24 in terms of the T.eeting, and if it's appropriate, I'd like to I

I
tral Recorters. Inc. 'w

25 ! ask them now.

\ '

' 577200-
.
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l
:
!

1| You mentioned that the B&W representative -- that
1

2[ there was no disagreement with his recommendations of what the

!

3; plant operators did.
I

4| MR. ETHERINGTON: Of course, he got there when they

5 were in real trouble.
|

6' DR. MOELLER: Now, according to the draft minutes .

I

7| which we have, he arrived there about 7:00 a.m.
!

l

8! MR. ETHERINGTON: That's right.
I
I

9I DR. MOELLER: So from that point on, he was pretty
|

10 | much in contact. .

!

Il ! MR, ETH6Z'"GTON: It was stated that there was no
|

I2 agreement, that the actions were taken more or less on a

l
I

13 | confidence basis, I think. Obviously there were scme wrong
1

I4 f actions taken after that time, too.

15 DR. MOELLER: My second question: At the bottom of

|
16 page 6 of the draft minutes, it says that in Dr. Mattson's j

i
I

17 report, if you classified the errors as human, equipment

18 malfunction and design deficiency, and if you had eliminated
I

19 any one of the three errors, the accident, it says, may not
I, i,

20 j have been less severe.
!

21 I gather that they're saying, even if we could have
i

22 eliminated human error, the accident still would have been

23 equally as severe?

24 f gg. ETHERINGTON: That's clearly not right. !

An era: R eporters. loc. |
25!! DR. MOELLER: I didn't understand the minutes.

i cm _

u t y.( 1
| e-

i J

l
I

_.
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;

!

!

1i MR. ETHERINGTON: Can you put your finger on that?
i

2j DR. MOELLER: I'm looking at the memo of June 12th
I
o

3 from Peter Tam.

4! MR. ETHERINGTON: That's another meetinc.
i -

5 DR. MOELLER: Oh, that's another meeting.

6 PROF. KERR: That's the one Dave Okrent chaired.

7h DR. MOELLER: Okay, this is a different meeting.
i

:1

8i Well, thank you. Maybe that's why you're not familiar with
i

1
.i

9'' 4
| -.

10 , MR. ETHERINGTON: I'm afraid I'r stuck with it
,

11 anywav. ..

12 ' (Laughter.)
1

13 p, DR. MOELLER: Mavbe we could have that clarified.

,,

'l14 - later.
f

!

15 1 One last question. Noting again the wrong meeting,
|
.

16 the Mav the 31s t-June the 1st Subectmittee meeting, but
> -

f

:I
o

17 j nonetheless still on the subject of TMI, Dr. Kerr had raised

18 some questions at that meeting regarding the r eal cause or the

19 _- o_ - - 4 . . .; __ _; . . .- c .e . g e a e .4 a.e.._, . am- m_ ., ". .". e. _ _- c ' _l e o- w _d * ". ..h e
,,

. .. . .
,

c - ..

20 condensate demineralizer.
,

21 / Did vou get into that at all?
I -

22 MR. ETHERINGTCN: Yes, but to what degree? Clearly
.

n

23 ' that initiated the accident. If it hadn't happened, the plant

2', wculd be ru.nning today, cf course.
.1 - 3' A fDorters, Inc

25 DR. MOELLER: Yes. And I anderstand that they had

a

V&& f '



mte 12 ] 14
il
;\

|i

1 ", had problems many times previously and that the technician,

1

2 that worked with the system had problems.
,.

F

3| MR. ETHERINGTON: There is a fairly long history of
,

4 that kind of problem.

5 DR. MOELLER: And is the NRC addressing this problem?

i

6'. Are there any reports on it?
.i

7! MR. ETHERINGTON: There are the I&E bulletins that

8I have gone out addressed to all plants.
l

9) DR. MOELLER: Richt. But unless A have missed it,
, -

I
to ' I don't recall seeing any large a= cunt of attention being

:

II directed to this and how to correct it or improve it. Have

12 I missed something? And I don't understand it. It seems to

13 me that if this initiated the accident and, as Dr. Kerr has

14 pointed out, we need more reliability in these systems, in
,

,

15 these condensate demineralizer systems, I cuess my c.uestion
.

16 j is: Did the Subcommittee address this? Is the NRC addressinc
, -

|

17 o . . ,
*w.

IS l MR. 3 ENDER: We had talked about this some. The

l' probler turned cut to be something along the fcilowing lines.
'

I

20 They have had trouble with the resin backinc. uo into the.

i

21 ' line, which they've attempted to clear by blowing air into

2, the linee

,3
It turned out in this particular case that during.

,
" that operation, somehcw cr other, they got water backup into

. c. tr i a eoor ,rs. inc.

*C
the air line, and this in turn caused scme reactic.m tha-

5772C3
-
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o

1 ,g affected scme of the valves :P-t they were depending upon for
t:
.

2 '| the relief system, as I understocd it, and they think that !

3- 1 3; might have been a contributor to the accident.
:!

4
;

' s 8

t; .'-

6;
I
,

7 .i
i

8 :

9
.t

10

11

12

13 '-
*

.,

!

14
!'

15

,

?16
4

!

17

IS

19 ,

20

21

!
>

mm '

*1..

24
,

. , . c: accorters. in

25

y / o 'T. 4r s

C k* '



CR 5354
36 {

,

DH:jwb !

| |
\

~ ~,

lh That was theory, and not proved. That's one of ,

a, >
,

2 l the things we have to look at. I
o
,

3, DR. LAWROSKI: That's exactly the way they put
,

i

4 it, too. That they think that that may have been it, but |
1

5 they have yet to ascertain.
t I
!

6' MR. ETHERINGTON: That could well have been the

7., initiator in this case. There have been many similar cases ,

a
i

8q or main reecwater failure due to the rather tricky controls,
a i

9 and this must be regarded as a more or less anticipated
1
t

10 'i: transient, coupled with the relief valve staying open, and -

11 of course subsequent incorrect actions, gives us the Three

12 Mile Island accident.

13 L In its directions to plants, the staff is
1

14 requiring ther to set the relief valve at a higher setting,
a

15 , so that it will not open; and the other ac is in the I&E
i

16 question.

17 l DR. MOELLER: Right. I understand all cf that.
,

18 But I haven't seen an I&E all-points bulletin that says.

l9 when operating the condensate demineralizers, take the

20 following precautions.

'

2l .' '.R . ETHERINGTON: This is a unique case.'

22 DR. MOELLER: Maybe there has been -- I haven't
.

23 seen three or four consultants or NRC staff members working

,.

diligently on this problem, and I guess I just don'p,./rc7r e-
-

J /9- O.a , aemrms. me.

-;
, ,

" cncerstana,

a

.,..
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,

i
I

-

i
!

'

I fi DR. CARBON : I think part of the reason is that,
a

2 as Harold has said, the system at Three Mile Island 2 I think i

3 -
|

is unique, not like other systems.

4i MR. ETHERINGTON: Not so much the system, but tb >
d I

i.o
3 incident.

|

6 MR. 3 ENDER: I think we're rocusing on the wrong
I i

7j part of it. Whether the demineralizer caused problems or
'l

1

8" not is not the issue. There is a question of whether there
d

9 is some interactive effect in using the control air system

10 h for things other than control.

Il ' The staff is conscious of that, and has indicated

12
.

they're looking into that matter.

13 : DR. CARBON: Dade, did you have other questions?

14
*

.. vvR. nOsm- - R: r.. o , twuank you.' os

15 MR. RAY: Harold, you mentioned that there's aa

16| history in this plant, and unong B&W plants, for similar
,

l '' tro uble s . Has this plant in the past had a similar occurrence
||
|

18 that caused reactor scram?

I9 MR. ETHERINGTCS. I believe sc. I'm not sure.

20 MR. RAY: So whatever you're doing, the control

'l systems worked. If this is true, the control systems worked-

7"9 . . . ,

satisractorily in tne past.

,,
MR. ETHERINGTCN: Yes, the control syste=F worked"

,.
" satisfactorily in general.

'-i a' ReDortef t. inc.
7C

MR. RAY-. Apparently it's been practice to use the"

r~mm rp
di/&CQ a
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i

o't
i

'l

1j air tube to clean the filter? Is this unique to this
o

2] incident?
'

?,

3j MR. OTHERINGTON: I think it's quite common to
t

4 ! usa air for flushine down scent resins.
| <

,

5j "R. F RALEY : I don't think you normally use control
,

t

6 air, though. You use service air,

i

7' MR. ETHE RIN GTC :. . You sometimes have separation
i

3' of the air systems. '

i
I

9| MR. RAY: So the uniqueness might be that, on
i

t
|

10 i this one occasion, they used control air rather than service

11 air?

12 MR. BENDER: They havs onl", one air system, as I
.

1

13 L understand it. It has a lot cf capacity, and normally you
,

la wouldn't expect that it would back up and cause any

15 difficulties.

I'6i The fact of the matter is, in this case it got

17 some water in the system in scme way.
!

-

IS MR. RAY: So when they've done this in the past,

19 it had a successful scram, an effective scram, a safe

20 scram; apparently the water was not involved.

21 MR. ETHERINGTON: You don't expect a scram when

22 ' you're flushing down the resin. It's just that the line got

23 plugged. Then we had the backup and the postulated backup

9 4
and the water in the air system.''

tt Reconers. Inc.*

,<
". MR. RAY. Did I understand from you, Steve and Mine,

tr ye-} '

ut
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i
.

!

I that the NRC is vigorously pursuing this thinc?
-

|

2U MR. SENDER: Well, " vigor," I would not be willing
,

1 I
.

3] to testi:y on, out they're aware of the question. |
I

|
'

4 MR. RAY: Well, we've all focused on the results
t
'

i

5' o f the accident, and there's no real focus-- and I think
| ;

6| this is Dafe's point -- has been indicated on the basic
i

7 cause -- and it isn't necessarily deficiencies in the reactor

.. .

3 :t or its controls -- as to what they were doing, or the manner
4 i

9 in which they were doing it, something involved there.

10 And I've heard no e=chasis -- I'm with Dade.
i

~

11 I heard no emphasis an a real effort to establish why, and
,

12 , all the r 7 tors that are operating around the system could

13 , be exposed and subject to the same fallibility.
y .

I

14h, MR. SENDER: Without wantinc to take issue with-

15 your position, there must be hundreds of things that go on
,

,

L, , in t.ne non-nuclear cart 0:. t.ne c.lant that coulc. . nave
.

1 . i
,

17 ? interactive effects.
't

13 4 MR. RAY: Sure.

19 MR. 3 ENDER: And a focus on this one, just

20 because it was an initiator, would be overemphasizi.ig it.

21 | DR. CAR 3ON: Carl?o

22 MR. MICHELSON. If I could chance the s ub.i. e c t r
!
t

li22 ' let me go back to one of the things that Mr. Etherington

9
4 *4 . .a .m. . .i n g o. A. .k..,*. . * k. 4 .Sp. 4 3 4 . . . c o ." *. .' .". ". .v. .. ..

,

o R eporters. Inc..

-c
onen we had Our meeting, . astec tne S.RC people
- . . . . .

--

-c

f' W[ G
i

d '

a
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!i
:

!

P

1+
what information do they use during, say, the first 24 hours

2"
of an event when they're sitting in Bethesda trying to

31
determine what has happened.

,

,

4 |
,

And of course they basically said that they were
i I

te ,

. using the FSARs as the basis for their determination. This
!.

6
then brings up the very important cuestion about the accuracy

i

7I'

and up-to-dateness of these documents, and how often should

a
'

they be revised for an operating plant?

?|
Should they be revised as soon as a significantt

i
,

10 1
change occurs? I think this is an important subject, andi

.I

11 |
Mr. Etherington touched upon it, but it may be something

1,.
that the committee would possibly want to make a recommenda-

~

13 .

tion on.

14
MR. BENDER: Again, at the risk of using up a

15
little bit more time, Mr. Chairman, having looked at the

16
FSARs recently, I have to say that if that's what the staff

17
was relying upon as base information, it's not very useful.

la
%e

Even if it were accurate, it's not useful, because it doesn't

19

have enough of the kind of information that's needed in it.

.- n.
And one of these days we will have to look at what they

,3
.s

really have azailable to them for accident assessment
, , '
..

purposes.

23
DR. CARBON: Walt?

24
DR. LIP:NSKI. I would like to go back to the, .,a,x,m, m

.s c.
discussion of the initiating transient. When we toured the

.- a
** &&h

g& d d '
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.

.

.i

1l clant, the question came up: What was different about this'
a

;
8

I

2 ;' particular case of flushing the resins? Normally thev run i

J - -.

I
-

1
3; one pump at 80 psi. So this does not cause the water to ,

1
a

4j back up. On this occasion, they out on a second pumo, so. .
,
,

5 the" had 160 psi. And thev have a built-in valve with an
i, 2 .

I

6 intermediate position that allows the air / water systems to'
a

7|i ce interconnected. And it was held in that position longer
i

|

3 than normal.

9 There was a check valve at the air line that

10 ; stuck open, and this is really what caused that water to
,

t '

11 back up -- the fact that the check valve did stick open '

12 when they had water pressure exceeding the air pressure.

13 q Now the other thing as to what this transient

U
i

14 h did, it was not just to initiate the trip in the sequence
1

15 where these valves closed, there was a water hammer. The

16 water hammer sprung a leak downstream, and it also ripped

17 , the air lines loose that were allowing them to control the
o

IS ' hot water level.

17 During the course of the transient, the hot well

20 filled up on them. At one point, they were forced to do

21 1 an atmospheric dump until they restored the air line, and
i

22 regained conural of the hot well. Had steam generator A
i

e

23 ' ruptured in addition to 3, they would have had radioactivi:V
.

2' going out that atmospheric relief.
si R eporit't IFCe

25 DR. CARSON: Are there questions?

577E10,
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1+ MR. BENDER: Neither A nor 3 stein generator
1,

t

2 ruptured. They just thought maybe one of them had.
i

3l DR. LIPINSK : No, they verified at the meeting
'

4 that they do have radioactivity from steam generator B on
d

5i the secondarv. side, and crimarv. to secondarv leaks occurred.
. .

I

6! Maybe the term " rupture" is the wrong term.
i

I

7! PROF. KERR: Is that now clear? Because that's

3, the first report I had had. There definitelv. was leakac.e
i

I

9 from primary and secondary through the steam generator

10 tubes?
i
i

11 DR. LIPINSKI: This is what thev reportedr that-

12 they had radioactivity on the secondary side of steam

13 ' cenerator 3.
o -

:!

14 i PROF. KERR: There's a differe'nce to havina-

15 radioactiv;t- on the secondary side -- I mean, there could2

16 be. Did they have it? And it's because of leakage?

17 g DR. LIPINSKI: Because of leakage.

13 DR. CARBON : Further questions of Harold?

19 MR. BENDER: The last point .eas not established.

20 We don't <now -- we don't know whether either of the steam

21 generators are leaking significantly or not, and I don't

22 think we want to put too much emphasis on that point at this
i

:

23 ' time. The fact that there :s rauicactivity on the secondary

24 side is known, but we don't know how it got there, yet.
3.; ai R ecorrers. inc.

25 MR. ETHERINGTON: I don't remember the answer,

6

-
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.i
,

.
I

|

1

1 ;' Mike. There was discussion of pressure buildup on thej

2 secondary side with the system isolated. I don't know

3i whether tney said there was pressure buildup, or whether
Ii

i 1

4 I there wasn't. Not helpful. I.i
l

I
i

5j DR. MATHIS: Well, we specifically asked the
!

6' question, if the leakage in steam generator 3 had been '

!

l

7 verified. They said, "yes, verified."

!
3 Now that's the only information I have.

i

9! MR. 3 ENDER: What I'm concerned about is that the,

10 ; nature of the verification is so vague and subject to so
.

1

11 1 much operator interpretation that you really can't tell what
12 was going on.

13 The pressures jumped up and down several times,

14 for several reasons, in that system. Some of it had to do

15 with the cooling of steam, and those things have not all been
16 shaken out, yet.

17 MR. ETHERINGTON: I don't think there's any

13 suspicion that it's anything like a tube rupture. I think

19 if it's a leak, it's a small leak.

2C DR. CARBON: If that takes care of that topic,

21 let's move on to Item 1.3, then, which is the report of the
:

22 , ACRS subcommittee on the implications of the Three Mile Island
,-
a , accident.&

24 This subcommittet i.eeting was chaired by Dave
v. as Aeoorters, Inc.

25 Okrent, whc could not be here tcday, and we've asked Harold

577212 -
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i
i

'
I

l

!
i

l' if he would o. resent . cart of the re.oc r t , and Chet if he would
,

1

2; present the other part. I don't know that there's a
1

3 difference in order, here, but since the part on research
4

|

41 came first, perhaps it's reasonable for you, Chet, to give
'

1

l !

5j your report.
.

I
,

61, DR. SIESS: I tnink it would be the other way
,

f

i

7 around, since research can be separated fro.m the otherI

I

t
't

3, letter, and Harold can go on into the parts that sort of
|

7 I overlap with the other TMI 2.
i

t'

10 DR. CAR 3ON: If that's all right with Harold,
\

11 would you go ahead?
,

12 MR. ETHERINGTON: There were eight committee

1

13 h members at the meeting. We had four consultants also at
a-

r|
14 i the meeting.

15 The subcommittee T.et with the NRC staff en the

16 ' morning of May the 31st, and with B&W in the afternoon of
f

.I

17 May the 31st and the morning of June the 1st.

19 , The staff reviewed croc.osals for auccented. -

10 e d e a m.". _- o_ s a .7 . _4 . . ~ .e. o. ...a. ..". - a_ a_ i.4 _l o_ .
w s 1. .e.4a a-m.4so...v

. _ 3 --.

20 The proposed additional budget items -- and those will be

21 discussed by Dr. Siess.

22 The NRR and RES staff also discussed proposed

23 ' studies of hydrogen problems includinc. hydrocen cenerationr. . -

24 and removal, detonation of hydrogen / oxygen mixtured inside
+ ,, n eponm. i n .

SC
w h. o. w o a,.% * m e . .e s o- o_ .l m .e n_5 g n 6 3 _ .4 e n. o.J C wi. g g a_ .4 m n 4akmmmb 4w-- .. . .v. . , ,- v. s -..

a

Y>*4W ^ } 3O t < 4 2.
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.

, i
g 1

o
-

11 simplified form, and a possible program of selected
a

2h .

exoeriments.
i,

3a
' ! The question was raised concerning the possibility

a
1j

| of hv.drogen embrittlement of the Three Mile Island crimary ;a . .

o
5'

I system components, and I believe the staff plans to look
i

61 i

; into this.

7| I

The staff reviewed the status of boiling water
]

Bl reactors in addition to the Three Mile Island accident, and

9
the I&E Bulletin 79-08. This bulletin requires licensees

10
of BWRs to review and record the following items: (1) the,

11 6

applicability of the Three Mile Island incidents to their

12
specific plants; (2) containment isolation; (3) consequences .

<

*

13
of loss or main feedwater; (4) level indication systems; and

i
,

'

14
(5) operating and training procedures; (6) valve positioning

15
indication; (7) the possibility of inadvertent release of

16 '
radioactive fluids; (3) maintenance and test procedures;

17
(9) procedurcs for notifying NRC of unexpected conditions;

IS
(10) procedures for dealing with abnormal hydrogen generation;

19
(11) appropriate changes in tech specs.

20
Responses have been received from most of the

,

21 ''
licensees, and many procedures and design changes have been

,

,,
..

orc.oosed bv. the licensees..
y

,,|
^~

The applicability of NUREG-0560 to SWRs has been
,,
64

reviewed by the staff. Responses to ACRS recommendations
3 er aeaorters. ine.

25
have been requested of GE and of all BWR licensees. The NRC

577214 .
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,

i

|
1,

olans to issue a generic BWR report similar to SUREG-0560
-o

2 U
1 in July, and to take subsequent actions as may be :
u

3- .

appropriate.

<

'' Dr. Mattson discussed lessons learned from the
i

Three Mile Island, briefly, including the combination of

6 '|
.

human errer, equipment malfunction, and design deficiencies.

7,
It was proposed to the subcommittee that this

8
was of sufficient importance to the entire committee that

9i
detailed discussions was deferred at that time, and,

a

10|
Dr. Mattson will speak at greater length on this subject

11 '
to the committee this afternoon.

12
For 3&W, Mr. McMillan-introduced his associates.

a .

13 '' '

Mr. Tayor stated that, after tne accident, E&W's attention '

H14 a
was mainly directed at Three Mile Island, but has subse-

15 i
quently shifted to support of the operations of B&W plants

16 '
in development of design changes and retraining of operators.

17 '
Mr. Taylor gave the chronology of the B&W

18
participation during the first day. The committee may want

19
to hear a brief resume, and I believe B&W will answer a

20
question that Dr. Carbon asked concerning the loss of

'l'
communication between Lynchburg and the B&W site representa-

22 '
tive on the first day, from 7:45 a.m. to 6:00 p.n.

73'

Mr. Elliott discussed the educational background

,~.
of operations, and described a tvoical operator training

-e ra! AfDOrtef 5, Inc. 4 -

9.CA

program and use of the S&W simulauor for operator training.

'

577215
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1
i*

a i

1N t

This also is a tooic in which the committee has"

s
-

1

2 1|
shown considerable interest and may wish to hear from1

1

3l i
Mr. Elliott,

I>

4 i

Mr. Kosiba discussed operating experiences, listed i
t

t

5
PORV and bent-valve failures that have occurred, and described;,

a

6l ;

how such operating information is acquired by B&W and used '

7:
to improve procedures and designs.,

3|
Mr. Roy also addressed this subject. I think

9
j this is the topic that Dade Moeller was interested in, and

.t

10 'l perhaps Mr. Kosiba can give us a resume of the failures that

11 i

have occurred.

12
Mr. Englund demonstrated a device newly installed

q

13 3
on the 3&W simulator to read out the margins of saturation

i

1,, , . .
from pressure and temperature input.

15
a Mr. Labelle compared the computer analysis with

16 |
the course of events at the Three Mile Island accident. The

17
B&W CRAFT-2 code is used for analysis of causes during forced

18 '
circulation with the CADS code being used during the

19
subcooled period of about six minutes.

20
The computer output showed, over a period of

;
'

21
,

forced circulation, system pressure, hot leg temperature,
,,1.
As

and level, all in generally good agreement with the values
e,
s.

observed during the Three Aile Island accident.
*4
i,

,.. r a,xrms. i,c. Curves were presented showing recovery from the
u
se

loss of main feedwater under both design conditions and

Y '
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l|'

1i~

abnormal conditions. The subcom:nittee indicated that the

2o
Full Committee would probably want to hear this presentation.

3i'

in an abbre'/12ted form.e-2

4 |
,

5 ' t,
4

6|
|

7|
q

3i
f

r

..I
10 .I

'i

11 ]

12

13 '
<l
I

15 ,

16 !

17 ,

la j
o

20

,,
ia

em
$

1

m
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.

d
o

1S "r. Womack discussed actions taken to reduce the

2 probability of accidents such as the ~hree Mile Island accident.. .

3' Mr. Dunn discussed small-break phenomenology and operating
.

o
*\

.a. ; -niAe 4e.es. m. %.a s 9, % c m ..m...is+o_p .i .n. 4 m. a 6_ e A + %. . a 6 6.%. . e. .- .. v. _ t. e_ mm. rt 4 + 6_ a_ e5+yo-m
1

. . m . m. .

i

5imicht want to hear these presentations in an abbreviated form.
I

-

|

6 Mr. Jones provided additional information on small-break analy-
1

7' sis and LOCA evaluation models. Mr. Karas discussed B&W lowered

8, and raised loor designs and cresented data on natural circula-
e

.

e

9i tion denc.strated at B&W plants, both in tests or in loss-cf-

i -_ . .

10 1 0::-site cower c,uring operation.~>
i
i

11 i In res.conse to a rec.uest bv. the NRC staff, B&W has,

12 provided, dated May 12, an analysis entitled "Small break in the

13 pressurizer PORV with no auxiliary feedwater and single failure

w os "..o. C ^ S w i . .". e = .' .da4- d a_ _ a v k.a. > *- . " 7 '. wa o- " o n. - l u m e d. ~_.". a ".
.. d. .

-

. , . _ . .

i. .e 6.g e .4 s"s'o- had o " -". 4. v e d. *".4--- . - ~ = e.s __-a_.a_ o n d _4 "_ _do n ." ..d a_ # i ".4 o_ _' "-2- . .. . - m _ . 2

16 with no feedwater supplied at all. However, durinc the earlys .

P stages of heat removal by boiling, the relief valve safety valve

13 would have to pass water equal in volume to the steam genera-

37 tion.
.

-

20 B&?.' has undertaken to verifv that the valves have suf-.

21 ficient capacity to pass the large quantit2 of water without

22 significantly overpressuricing the system. We expect that the';

.., ..,1, c. .e , , o_ ,,s= - " " . "._i _,# * c_ . n o c .n.' o- . . a e *_ _4 . . ..-=oo, ..se .o ~..=_ .3*- - . w . d __v

2' ~5a. a c, e ..d ' d d.".. .'"-me a '.4s o' 4 o_...s n' . ". .- u y- ". .'e. ..4 .- . v .-

y- . ai R eporttf 5. 190

23 * b.e g o_ W g .e n. 4~. g a-
A

3 u
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1

1 in the meeting agenda and were responded to by Mr. Mattson.

2 Again, I could read this list, but it's a long list, and they

3 were responses to individual items of interest.
.I

4 Mr. Roy summarized the 3&W responses to ACRS recom-

5 mendations. First, additional analyses have been made and

6 reported on small breaks and natural circulation. Two, they
:
,

7' have reccmmended to customers use of wide-range hot-leg tempera-

a' ture indicators, installation of the new B&W indicator to show

9 ,, the margin of saturation, and improved displav. of key oc. era tinc..
,

10 data. Three, thev are offerinc. a sucolementarv. traning program.. ..

'
11 Four, they are reviewing the matters of reactor vessel level

12 indication, reactor coolant system ventin~, and expanded safetyw .

13 research.

i

14 This concludes my part of the report, Mr. Chairman.

15 DR. CARBON: Are there cuestions of Harold?

16 (No response.)

17 DR. CAR 3ON : Cr comments?

15 MR. ETHERINGTON: You might ask whether our consult-

'? ants have anything.

20 (No response.)

21 DR. CA RBON : Let's then go to the pcrtion on research.

22 Chet.

23 DR. SIESS: Mr. Chairman, I have to apologize because

24 I had hoped : have something much better organized. But, as
. , . t aeocr en. sc

25 you know, I have been ill, and although the illness was physical,

577219 -



pv3

1
f

31
|

1 it impaired my mental abilities more than usual.

2 At the meeting that Harold has reported on, the
o

I

3 research staff brought to us a list of identified research needs

4 ; that related to TMI-2 and the proposal that they initiate much
I
t

5 , of this research in fiscal year '80. We have got to realize

6' that FY '80 begins October 1, I guess it is, 1979. So, we're
i
!

f7, talkinc. about s ome thina. being initiated within the next few
t

a months. And the FY 'SO research budget is now at $169 million.
t

I

I
,

9 I think that's the authorization.
i

,

10 The longer list that the staff has come up with.

,

I

il amounts to about $29 million. Carson has already mentioned,

12 earlier, talking about the fuel research, something like 55 mil-
-

13 lion other. T H e'; divided their TMI-2 research needs

14 They divided their TMI-2 research needs into six

15 categories. I don't find the categories all that helpful. But

M just to give you a quick rundown:

17 Transient small-LOCA events, $13-1/2, roughly. 39-1/2

15 million of that for tests. 33.9 million for analysis. Enhanced

'^

operator capability, plant response under accident conditions-.

20 the first, $3-1/2 million; the next S5 million. Post-nortem

21 examination and plant recovery of $2.7 million; improved risk

22 assessment, $2.4 million; and improved reactor safety, S2.2 mil-

23 lion. A total of about $29 million.

24 Thc staff also gave us a copy at that meeting of a
~ * - ' 31 A eDOrters 16C,

25 draft communication to the Ccamission that they expected to

a
YOa<7 4rd0
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,

3.,'
i

t

il
Ih transmit in late June or early July, requesting an FY '80 bud '

n

f!
!

2 get supplement, and conducted additional research related to
i

3 TMI-2. i

4 When we thought that we would be neeting with the ;

I

5i Commission at this meeting, there was the additional thought
i

I
i

6; that perhaps we could make some comment to the Commission on
i

7 the scope and the need for an FY '80 budget supplement for

8! research related to TMI-2. Dave Okrent and I had hoped to

0
9' ccme up with some sort of draft, which unfortunately we have

10 q not, but it may not be necessary since we are not meeting with
!

II the Commission.
d

12 The proposal to the Ccamission suggests various ways

I3 in which this additional -- I am sorry -- in which this $29

14 nillion in research might be financed. Cne obvious way, of

15 course, is an additional budget allocation, to go back to the

16 Congress and ask for a supplemental budget for either the

l ''' entire amount or part of it.

I8 Another way, of course, is some ccmbination of addi-

I9 ticnal budget plus reallocation. And then, I guess, at the

20 other extreme is to do it entirely within the current budget,

21 entirely by reallocation.

,,

I don't believe any of these could be done without"

23 some congressional approval. Obviously, they can't be done

~<
" without Commission approval.

y- ra! R fDo rt e r s I nc.

*E
. the :..1rst thoughts t.nat comes to minc isOne 0:

. . ."

t~ m v r) 1L# ( I M A,4 ,,
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1 whether this $29 million is reasonable. Carson raised the

2 question very well in connection with the fuel behavior. If

3! we divert $5 million out of $23 million to TMI-2, should we
i

4 add $5 million and call the $23 million sancrosanct, and the !

I

l
5; same question can be asked here.

6 In the staff's draft proposal to the Commission, i

i
i

7, they suggest several alternatives. One is simply to do some-

t

3 i, reallocation. Thev've . arco.osed to reorient current crograms. .

1
I

9 to the maximum extent ocssible and fund the remaininc. work bv..

1C ] terminating lower-priority programs. And to give you some

11 idea of the thinking, to do this, the lower-priority programs,

12 they would terminate and replace by TMI-2-criented programs
1
,

13 would be the breeder, advanced converter, safeguards, and most
'!

14 of the fuel cycle environmental research programs. Essentially,

15 thev would cut all of those procrams to about zero. They'd.

16 take out all advanced reactor research, S4.6 million out of

17 $7.6 million on environmental and fuel cycle, everything on

IE safeguards.

19 They would pick up $23 million that way, and cur-

2C rently, the other $6 million they would take care of by some

21 reallocation of priorities. So, by no t changing the budget at

22 all, they can dc most of this research in the cost of dropping

:3 certain areas and complete areas. It's a very clear-cut type

24 of option.
v., pr R eporters Inc.

x

25 Their second alternative was to reorient the current

grm *^^s)-
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1

1 programs to the ma::imun extent practicable and request new
.

2 budget authority for the remaining work. That, in effect, simply
a

3 Isays: Ask for $29 million more.
,

.!

4 There is some reorientation, but it's on the order of '

5 S2 million here and there.

6 They had another alternative, which was reorient cur-
i

1

7 rent programs to the maximum extent possible -- the operative
'I

i

5; word there is "possible," rather than " practicable" -- including
.

i

9 the termination of LWR research programs focused on large-break

10 ; css-of-coolant accidents. That would presumably require no

li additional money, but it says " terminate the large-break loss-

12 f-coolant accidents."

13 A fourth alternative was to reorient current programs

14 to the maximum extent practicable and to request EPRI, DOE, and

15 the industry to fund the remainder of the rese cch needed. They

16 sort of dismissed that one without giving it, really, as much

17 consideration as I think it deserves.

18 . If you would like to guess which alternative they pre-

19 fer , I will cive vou a couple of seconds, but it's clearlv,,

2C Alternative 2, which was to ask for $29 million more. I don't

21 think the staff has any expectations of getting $29 million more.

22 Somebody, in an unguarded moment, thought they might get 10 or

23 12, but I didn't see it fitted into one of these alternatives.

,.
" I don't think there is any question that under the

*r J' R fDOrtef 5 inC.

, :- Three .' ale Island 2 incident has indicated quite clearly that we4

e ,w o n
d [ d N A.4J s
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1

1h need, at the very minimum, sone redirections in our reactor
J

2 safety research, or maybe our safety research in general, sincec
1

i
3 it's more than reactor safety research. I use the word "redi-

1
|

4j rections" advisedly. I am not sure how much it means that we

5. need completely new research. I would hate to think that
,

i

I

6, everything we have been doinc. has been so wronc. and that a lo.

!

17 of things need to be dropped and completely new things started.
.i

!

3j I think most of the research has been more or less of the right
a.

? %ind, but it's gotten off in some directions. It's very clear

10 l not only research has, but some of the regulatory thinking.
i,

11 They haven't divided this up the way I would like to

12 see it divided. I think I would like to see the needed research

13 divided into maybe three categories that I could think of off
a

}s ene top of my head.
.

15 Ore could be those that related to TMI-2 recovery. The
;

16 immediate future safety of that installation. The cleanup and

17 decontamination, all the things that are involved in getting

13 that plant to where people can get into it and nobody gets hurt.

1M There is another area, which would include research

20 that's needed to understand, to further educe the probability

21 of TMI-2-type accidents, defined rather narrowly. I don't know

m
how narrowly.4- ,

23 Then, the third is the much broader one, and that's

,.

the lessons learned. What redirections 20 we need. What did
-

y ra' Atyrters, Inc

"C

we learn about the way that we were going that we shouldn't-"

S77224
-
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11 have been c.oinc., if we ou~ht to change some directions.v
li

1

2j On the first one, the TMI- recovery, it's a type ofi
,

|

3 | thinc. the.v did mention that could be handled by industrv. throu~hv
,

I

i

4 - DCE. They think thev've cot to have a hand in it. I don't seo
.

I
5< why not. But :his is the sort of thing that has to do with

,

t
t

6 recovery, decontamination, and so forth. I would think it
t

I

7 .I wouldn't be too difficult to get the industry and the DOE to
l

t

3 fund even more than they have in mind here. In fact, I am sure
r

i

7 industry is already funding more than they have in mind here,
;

I

l10; just thinking of the Dresden 1 decontamination situation. How
o

f much money is going in :o that, as compared to what they're11

12 talking about here..

-

;> On the category or- , , -. . .

_essons . earned, I just rinc itJ

14 difficult to see how anything we've learned says keep on dcIng

15 everything we're doing but just do more. To me, one of the

1

16 " lessons we've learned is that we have been devoting too much

l '' attention,and probably attention of the wrong kind, to large

13 LCCAs and PWRs. We've been spending hundreds of millions of

.,

" dollars to develop and validate ecdes, but we haven't been

22 using the codes to predict the sort of things that will happen

21 that confuse people. We've been using the codes to license
,

22 plants, go through evaluation .models, correct for four-degree
..

23 changes in plant temperature, this little bit and that.

,,4

S o', on the lessons learned side, it seems to me the''

=Cf- ',1 R eDOrttfl IOC.

75
incication is that there shoulc be a major redirection in
- ,. . . .

--
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1 research, rather than piling a lot of new stuff on. So, this

.
2 sort of leads me to believe that the $29 million additional

'

3i appropriation would be a little hard to justify. You might

4 throw out two or three million and say let industry do it,

5! we'll spend a few hundred thousand keeping an eye on them or

6' asking questions, although the research budget doesn't cover
i

-r
asking questions -- that's NRRs./

i

3 The reorientation of light water reactor research from

9 large LOCA to small LOCA, 3WR to pWR, if necessary and so
I

i

10{ forth, should be done to a considerable extent by this reorien-
i

Il
tation, as they call it, of current programs and reallocation

12 - runds.or -

13 Now, I don't know what we can agree on, but I personally
l'

would have difficulty trying to support S29 million of com-

,e

pletely new money beginning in October '30. On the other hand,
~

16 I don't think they can do a good program with no additional

17
money without just cutting some other programs to the bone.

1 There is some advantage in t.ne approach of saying no*

"
more money, because dere's going to be a lot sharper thinking

v"
about what they're going to do, and they can also think about-

,,
' what they don't want to do.

,,
" I won't say this is a laundry list. This was at least

23 cut by half frcm all the ideas that came out of all the

a."
research offices. But it's not honed quite as fine as it could

x.. ai Reoorters. lac
'c

be if scmebcdy said, "Look, you're not going to get a n't more--

r~ m n

Of S.* ,o p%U
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1
1

1 money, and you just decide what you can do and what you have'

I

2 to do and what you're going to leave out." So, I am being just

3 a little hard-nosed there, but I don't want to give the impres-
a

4 ;l sion that they can just put down anything anybody could think
,

5 of and say, "Let's ask for this, let's go ask for the money."
|

6' Thev're only asking for about half of that, and probabl.v exo.ect
!

.

I
>

7i to only get about half of that.

8| We had a presentation from Dr. Budnitz on this. I

9 would say that the breakdown was the six items I gave. It's

10 not quite broken down in parallel with NRR's approach to TMI-2,

11 fou Know, with the three task forces.

12 I think we should try to find some time during the

13 meeting, if we can, to discuss this further, to see what time

14 schedule we need to offer some advice to the Commission. It

15 could go in with our July letter on the FY '81 budget. This
I

'l
16 is an FY '80 item. But no matter which wav thev. c. o , if thev

,6
. .

i

l 'e stick with what they've got and ask for reallocation authority,
I3 they've got to go to Congress. If they're moving money around,

l9 I think, within the NRC, they ought to go to the Congress for

20 some amount. If they want $29 million, they obviously have

ende3 21 to go through Congress.
i

s n.
,

4

9. s7

74sw

3 ' R eporters, Inc.

*C
..

IN> #
,

d ( a $ Aur 5
a



- - .no 3334 im.- ,n
s7v e.= c.y - v I.Av . 46s

'

:-4 nte 1

1,iF I think there's a need. I'm not satisfied that it's
4
h

21 been all that well thought out, or at least, if it has been
1

3' that well thought at, it's been that well explained to me.
.

i

.I
4 i There were seven or ei ht other c.ec.cle at that meetinc. that9 ,

5 heard the story. I hope any of them, if they have a different

a|
6i incression of it, will speak up now.

l
-

|

7] Carson? Steve, you were there?
i
i

3 .| DR. LAWROSKI: I don't have any comment.
'1

9| MR. RAY: I was there and I s u c. .o c r t vour viewc.oint,.,

10 Chet.

II : DR. SIESS: I don't want to get accused agair of

12 , telling them to cut out.

13 1 MR. 3ESDER: Why not?
'!

14 DR. SIESS: Because I didn't say it. It may not,

15 mean that I don't think it.
!

1.6| But in the transient small LOCA events, the
.|

t

17
'l

513.4 million, the biggest single item is to upgrade

18 semi-scale to study PWR transients. Now, I may be naive, but

19 I just don't see how semi-scale is a suitable mechanical

20 experimental device to validate codes for the PWR transients

|

21 that we've been hearinc. about and Carl Michelson's been talkinc.,

t

22 about.

23 Can semi-scale reproduce the burping and slurping?

." DR. PLESSET: Chet, ycu're not naive.
kC*- . r 81 AfDorter$. Inc.

25 33, 3:333 Scw, accelerate the small break tests in

a
(N939O
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I LOFT I think has merit. We've got an excellent small break
.,

'" ~ ". .". e ;-.' .". s *. . - e ". . e # .2, *a_s a ".MA .', n o ~w ve _v w a. .' .' "'.o.* *"~ *
i. . - - .' 0,. -_ _

I

I
3 plan to make small break tests on LCFT, but they'll get to

!

4 them a lot earlier. Thev'll c.et to them in FY '80, presumablv,
, . .

.

& v. o- ,8,....S.a3a , . 2,. o . l.,, .l . .
.

I,

6 ! Now that's a million bucks, not very much. I think
i
;

7 thev had about a million dollars in there screwhere to
1

i
,

3' validate -- or I forcet how the words went. There was a
I

9I LCFT- tv. .oe instrumentation to measura water level in PWRS.
I

10 Ycu know, we got into a number of these subjects. But it
i

||

11 needs scme thought, c.entlemen.

12 DR. CAR 3ON: Does that complete your report?

13 DR. SIESS: That completes my report, Mr. Chairman.
i

la DR. CARECN: Are there added comments or cues tions?

+

15 ' DR. MARK: I don't really have anything to add on

16 this. Chet has just mentioned scme money to validate the

17 ' instruments to measure water levels in PWRs. We received

18 I a very interesting package from T"A, sent by Carl. They don't

1,y w.,~~as* s e..A.4 ,~ . . .do .". "v .' .l a . a-' ' ~^ "='.'da.a. w ' a .- a v a .' .-= .dm
- e - . ~ -- .- - - -

20 Thev. J'ust sav thev're coing to do it. I don't know if .re want. . s

21 | to hear any more about that here.
:

,,
- 4- . wonder, hcwever, in what respect is money needed, a

23 to validate a measurement of water level? Why not just say,

24 .s e C .. , a. w .e ., ., . . a , s . . . a_ ..,.a,. . e i. a_ , ,.y r. -- u. au. .

Ace- eral Reporters, me.

ac - c . . a. a ...4 . ,,. e . - . w e .m. 'fm . h. eA. "; .c . ... .c ac. ..e ,.n_ 27 ab ,u... . . . . . . . ... .. -

t~ m a
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instruments they were talking about -- what is it, gamma;
,

,[ density? Correct re. I just know the words.
* , ,

't

,! PROF. KERR: Gamma densitometers.
-

!

4 . t' DR. SIESS: Garra densitcmeters. And thev sav
- -

o

*t

that they don't really have any idea over what range they're
5

'

valid, over what range they should be good, and so forth.
6

i

1
t

And they've got an iten, one nillion dollars, to test
7

1

=~c=' sed i- -"- ~' " s *~~ - e',*' * *- - ^

8
'

!

9 This may be essential. It may be desirable. I'r

p) not sure that it's essential f or the NRC to do it. The NRC
,

t

11 needs to define the conditions under which these instruments

have to Operate and to have some acceptance criteria. But I'r12

3|< ,

not sure it's NRC's job to crove that thev work. Mav.be it's13 , - .

. . . a s +u -'' - c .- v.'..' * e ". e . ., , ,, - sja ,

i I'n not, again, sure what "confirmatcry" means.15

16 J DR. PLESSET: Well, I would like to add a ccmrent.
|

I
i

17 ; I think Chet indicated some skepticism about semi-scale for
i

't
I

jg small breaks. I would go farther. I have a general skepticism

up about semi-scale for any kind of break. I think cne can only

"" 4# "e i 3'=7e =o~ --4-- *- 'n e .' - < a, .1 4 c a *m e v- A e s . A
20 ; s -- v - --

. .,..m- --2--: e---

,; even there, it's not terribly useful.
,.
!

'l

22 g Also, about LOFT for small break tests, I'n not

'

terribif enthusiastic abcut that either. I don't r:now how23

,4 , , s e .e , , , . . ' s v .d e. ; * ^ '- e. . ' ' . . .o *w eva.. a 'v .- a. .d * ' o~ u'^ e . . e . ~. .'^. a .
, * - - -

g . .. ; . -v - . . . .

m. rai A eoorters. !,c.
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j .! .r .a4n',. na. .g.4- wp. ., e e x v .4 . a_ ..e n . ''owe-- r.-0...a..---u . - .. o v - . -

s
+I

3', breaks nas been scmewhat e x a n_ c. e r a t e d . In some ways thev're
3

. .

a lot easier to handle than large breaks, and we don't need-
J

o

4 to cet excited abcut usinc. massive codes or validating massive
t

i

codes. I tninc one can just get carried away, as we have
.. ,

5,
1

6 .i g ee, - ' % , -

e'-"-r
-4 ,. r .g4,3 .^.4-" * h '4 s " 'ic ~^dai - = -"-' - --" -

~ =~~c am--' ""' --" -' " - ~
-

We nav. talk 1.' te r e n atcut a very, ver" elaborate, expensive'

i .

1

8 croc.rar which involves TRAC. Scre cec-le aren't ve rv.i . . e
a

i

enthusiastic about TRAC at all.e
y

g) DR. SIESS: Let me make another comment, Mr. Chairman.

11 I should have read this in the beginning to put it in

e s e" -4 "e - 3"-"*"-"-- Tr*a-4- S
"m - * b e "- "'- - a ae c -- "o - '"

12 = r - - - - - - - v " - -" ---

t

13 q Mile Island 2 incident, the Committee included in one of the
<

I

't

ja , .tems a comment that there was need for additional research
!

15 i brought cut by the TMI-2 accident. But we did think that the
1

16 ' staff should seek a supplementar ac..cro.criation fcr research

17 | for FY '80.

n; j However, we thcught that there should be more

w -, ,- - - '- .. e y . v .r a *- v .- ". .- a a e - c ". '"'n c . c ...#.i...2_^.-"; - a. a e _' .. .".1, . . e._.._a . . a o , o- --..y . . . . . . v . .I

o and that there should be an attempt to develop the abilit-4 ;

f

.
r.n- s1..,,.13.a - , .. o' . %. c ...A ,d a, s , a. . ,.o~A n*s,o.- a ,m .- p71 %, 4a- ,..

. ..nu,.- -. a no - - - - - .
.- . nm e

if

c,. , A n C .~. . .' .' w^ 'o s " " ' " s .' a. ".' s .'., oug, . . . . . .

73 .".C W , .T ' ~ .". C ". a .' .' ~".a* s""e a'hu C "u ". w .' . d '- 'V e ~. . e w' . . *. '*".c -. . . ~j

24 all cf those .ords. But some of ther are Dave's. I wish
"T - /3! R f Do r'e'5. I nc.

s" u w . sggva .h. a .v a . r~ %g m .s .e. n 3 %g %. a. .v 9 - .. . .v e - sg 3sg 1sra
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1' DR. CAR 3C": Yes.

2 DR. SIESS: On the exploratory. But we 've been

3 u s inc. ccdes to .credict the course of an accident, assuming
j

e
'I

4" that things worked in certain wavs. I don't think '.ve've been-

5 usina the codes excect cost hoc to look at the thincs that
7

- . - -

,

6' can c.c wronc. and hcw that might confuse people. This is, I

.

,i . a. 4 n.< , o ..e . . . . n. . o_ s s o ..s .c .- .. m. u. .- o. n..v.4 ., e 7s.1=..d..w ,
, .. . . m

t3 If we had gone through a number of anomalous
t

i

7f accident situations, nct assurinc. sinc.le failures, assuming
;

i

10 i double failures, not assuming this, assuming the gu- closes2

.I

11 " the valve, opens it, closes it, does all sorts of odd things,

12 we nic.ht have found out that ./ou c.et into some verv. ceculiar.

13 situations where even the ccdes get confused. I don't know.
.

1

14 L Now, this to ce is exploratory. I don't know that

15 v.ou can exclore everv.thinc.. There is no wav .vou can think of. .

!

16 , everythinc. under the skv that screbcdv nic.ht do wronc.. And.
i

. .

.

17 , we recocnized this. We tried to bound it.-

i

I, 4 But we,ve ~xeen too sat;s:lec witn. tne counc..ings
. .. . . . .

19 solutions and saying, well, that covers ev e ry thin ~3 , when it
,n -ces.n o".a.- .b.e 4 - .m= P.e s ~.". a . ^_ m^ ". .' d " e y . o # u ". c 4 "" s a";.".c..e - . . o . ~ - . .; .

21 within the beunded solutions.'

22 i So I think we've already said scne words in a letter
i

,3 . o .s.e r ,....4sa4 .., a .u. . .. . . a e..e m.o a., n,xo ..a e , . ...4.>.,, s e...a. < ; .da rn - u; . . ...

,a 3: 3 v-.....4...o... a "w y ,s o . . m= . . adA4 .4+.=' .. e s C = .- ".--- - - a - .-o ..43 . .' ^ 4 .. -- . . - - v. . . 7y ey
'. ;w er a R eport.,s. Mc.

n .t .~v T V.
: t n0. r.,' e . . e a a .4 At ~ e0 . - o c.. a. .a c .v A ~ -~v.._ .f .. s.%. , , A %p% u .4 . ZA2 ., .o_-.e...va. . . -s .m ~_
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i

'I

! ' research, though, and I think that means that we don't want

2' to just see small LOCA research done with the same blinders on

3 that we've had for large LCCA research. You can use your

1

4' own definition of what the bl4.nders are. I've got mine.
1
.

I

51 MR. MICHELSON: Could I comment o n c r.e thing? I

|
.

6| did want to comment on Dr. Mark's observation, to make sure
,

I

7 that we understand each other. When it comes to the questicn

3 .e , p , n_ ., .nm4,a 4cn,, a .w . ~. . . e .- n .c ,, .c n - a .4.. ..eow -...e . o. a . e, , ,.,
.- .. . - .. --

i
!

9| concerning how accurately it can be measured under certain

10 ! conditions, particularly ;f there is high void fraction of
1

11 the water. So it is advantageous to perforr scre arount of

12 research to confirr perhaps the best way of doing this and

*

13 what kind of correction one might make and hcw to use

14 temperature ccrrection, and so forth.

,

t

15 "..".a*. * ~."..'..k, - w' a a "m... n c' , . ' . . a.. a_ 1eaa~~, , n .- n' a s-
- - -

. . r r

16 i what "RC was trying to look at.

17 ' PROF. KERR: I don't think that's the case, Carl.

18 MR. MICHELSO": Maybe I'r a" u s t hocinc. that's tne.

1n case.1

20 They were, of course .cushinc. a carticular tv..ce ofr .

,1 dov'-a. c'.n d .' u" ^ n ' *u . ".4 ..k "..".' * o- h o u'i # w e d .' o v e^ "m a y
'

e-, e' .' '. ."i c . .A -- - -- m . m -

i

22 Right now we looked over 11 different .<inds of wa'*s of dcing
,

, ..".e i o b . N. e u .' '. .' .. . ' * a. l ' * c = ~ e ' a c .'< . o *. ".a. c' e ' - , e a . ". .# .# , "s .4 . .".
- -*.. ~ . .

24 - 3 3 .4 b .i g . - s .- e e " .' c . . s #^" we .s.4 '' a ."m# *^"..."ye."'*.".."o. U "u ". .' *. ' sdev we . --. ; .. . s.

;9 si A epor*ers rec
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1 c# 'a"a' ai-he - h'e i"- *c - ..aa d--- a n ' r'd i r a *~ ~ic"--- --* - ~ "
i

- - -
a
i

2. DR. SIESS: But "ou're c.oinc. to cet a perfect2
t

,

3' ceasure if the NRC does it through a research project at one
i

4 ,i of the national labs. That's exacti.v what bothers me.
t

5 MR. BENDER: What Carl is stating is a peint which

6 : think needs more than a little archasis. There are several
i

|

7, w'"s ^.3 ...saa "u. .i.. , 1avel. One "." . .k. a. * h .i .". c c * " a * *. ." a C o . .~ 4 . '. e e:
-

. . s ... ..
'I

a' recommended -- and I'. not sure I understood the whole meaning
i
i

9i of this letter -- was an unambiguous measurement of level.
I
I

One of the ways in which ."ou avoid ambic.uit.v --10|'
11 PROF. RERR: Excuse me, Mr. Sender. The wording,

12 believe, was "an unambiguous indication," not "=easure."

p. , .v..a. . c r m_e .a. . . hank ";-"-. .' k. .i . .>. " .4 . . 4 4 ca _4o.." w m= _=
--.r . . - . . .

*w...o- . .4 .w. . e .--- . .1, - .

.
.

. . . . .15 , Dne o:. One w 's in which vou accorclisn tnat i s a.v
1

. .

o .

16 ' having more than one ces -2.ng able to see whether there's-

!
17 i ,s.,_e- wn e..- . ...

18 , DR. SIESS: That's no way to get una.Thiguous.

19 (Laughter.)

20 MR. BENDER: Nhen they disagree, you're in trouble.

But '* ben the.v ac.ree, vou find vourself really comfortable.21 1

. .,

-
.s 2 it - _cc e.o .u. t,e ,.m c u, . m .a . u..n a e , a..A r.u. n n e s ac ._ n.: ,*. u. a .

,
a v - e .. c . . s . .

1

'3 we've Ac . . e .' . . ~. 5 a 4 . . s . .- "m. . a . . . ' . 4 . . ". "- s 4 ..e s s .. - . .

!

2' '"* 'we '_' ' e s ^ .# . . . e a m "u . G .~. . e . . *. .". ' V e a C .'.. a. .'u' .' " a . 1. . . d-w. -- ;e
~

-

9- 4' AeDortert Inc.
*C T A 8 .g,A - > . e gs. g.b.g u. g .- .' ' u S.--r-.A *

rf -w - ~. . 4 .14 Ca A n _7 .' a . s m.~e .n o. .f--
3.. - -.. - -.

-- --

t.,
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,

2" need to take too much issue with the idea that cressure
.
.

3 measurerents are not the only thing to do.
!

r

4l PROF. KERR: While the concern about the NRC
i

.i
,

5 research, or at least on av. c. a r t , is not that t h e v. , if I under-
i

i
l

6' stood the point, that they would try to confirm general ways
,

7l of handling the level, but they would like to explore further
8, development of the characteristics of a particular device.i

o

9| That's, in effect, instrument development not the kind of
i

10 l, ccnfirmator'. research on methodology. And there are some of.

I

11 t, us, 2 t n i n.< , wno ree, that ceveloc. ment of instruments cucnt to
- - - - -

-

12 be fairly low on the priority list of NRC research.
,

13 , DR. SIESS: I think we've indicated, too, in a letter

14 that we thcucht that the industrv should come un with some- . .

I

i

15 crocesals, thev. should do scme thinkinc. about it, there should. .

16 be more people thinking about ways to do this, and somebcdy

17 T.ight come up with a good answer. Somebody mic.ht come un with. .

13 the best answer. Somebodv. nic.ht even come uc with the c.erfect.

10Y answer.'

20 PROF. KERR: Someone might even come up with a

21 workable answer.

,,
". DR. CARBON : With that point, I wonder if we could

1

0
43i move ahead. We're running behind schedule. Let's go, then,

ns
r u a. ~.a vm. o. , ~. .%. e -. . 0 8 ~. .; .,. n ,4 .4 . u. ~..u. e s . a .: .a~ un nu.

.. . v . ;-v

'e r e! Recorrers. Inc..

25 wo'4m e, .u . cC .1 .,t.c
,

ym. .c. m .4 .,. c, mo 1 a o..: o-*-- m . v .-
,

w- . yv - e.

mm a
h[! L
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l
i

1j the current status of TMI-2.
o
'l

.

2| MR. VOLLMER: Okay, Mr. Chairman. Before I start,
I,i

I

3: I'd like to clarify a couple of items or further discuss a
i

l
i

4: couple of items that were mentioned in the Subcommittee report.
i

,

5j The 1ctivity that was described as being 10 microcuries per
1

! -3
6, cc of nchle gas and about 10 of iodine, it should be clear

i

.I

7| that that is ccntainment atmos ~ 1ere.
I

i

S .: MR. ETHERINGTON: Yes.
,

l

I
9! MR. VOL7 'dr o - * *hought, Dr. Kerr, Mr. bender's

|

1
6

10 ! c.uestion asked for coolant or somethinc. like that..

1

11 e R O.e . -=22 r. c,a.~

.. n_. s m

12 MR. VOLLMER: Well, the coolant activity is about

13 , 200 microcuries per Tilliliter cesium 137, which is now the
I

la I dominant isotope. And as I recall, the iodine is of the Order
,

,b

15 cf 100 and, of course, decaying with an 8-day half-life.
1

|

16 ? The water in the containment sump we estimate, again

1

17 | the dominant isotope being cesium 137, we estimate t'lat to be

la ; on the order of 50 microcuries per milliliter of cesium 137.
,

19 There are barium and a mixture of other isotopes in both of

20 these waters.

21 . We haven't had a measure of the water in the contain-
i

nJ ment sump as yet, but we suspect it has the same general

23 mixture as the primary water, which does include barium. And

24 incidentally, there's another. We've had one measurement of
a .ra' R eporters. me.

25 strOntiOm activit'; i ." the primary water, which appears to be

tm"
$f * A%.
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en .u..ie c am c.< 4c.m,n., 4ms ,e,. .4 ,,.4.,.,' a. n .,. a . . e > .- e,,
.. .i. v.. m o

i
. . . . .,

2
taking a close lock at that, mainly for our cleanue crocramminc,

n
-

y ,

but certainly : rom a cosac.e or activity coint 0: view.
3 - -

DR. KERR: Did vou sav. about 5?,
-

-1

MR. VOLDER: 500, yes.
Ic

!

6' 7*'s a d4##4 "- - * 4-- c""--- v'a'
-- cu-- " as"- e" '" *o *ake' -"i- -a - a -' - - '

-
--

-

|
,

7j in the presence of the other isotopes in the primary water.
I

a

But we're trying to confirm that and we should have a better3j

1
i measurement. They may have it now.

9|
110 DR. LAWROSKI: Higher than the cesium 137?

11 ! MR. VOLDIER: That is the indication we have .v e s .r

12 We make in tentative, because, again, it's a difficult measure-

, , , . .

T.e nt , anc nat nasn,t been con.,1rmec as vet.
13 .t

.

.,-

!k

ja 3. .D.O F . .v,r.o o. - "..b .i ~ ."- o ".. .' .1a m . a s "e.- e ..e.. . ". .a _a d e e n =.a . . ... . i s 2

jg sample, - presume?
a

l
MR. VOLDIER: Yes.16 j

17 ' PROF. KERR: And one cannot chemically secarate the
1

~ ~

s '- . v^ n * 4 " .. - . - ^ . . - ' .' . e c e m~ i " ~. . '.#

33 - .

19 .v. .o. . VO7 ' vr 7. . 7 *".4".>. ,. _ .d * - * o * ". 4 - ,, e ". = v e .- ' k, e a. . .. . .. . . v_ . . a . .

1' e n f' . 4 . g , e .,.. ua a .co .,. . u. e s- + .. ,, u. .; . n.. a n c' s u.e . ; . . o .-:,

30 vv . ; . u .. .. . . . . . . . . . . ,
s

,

eX3 mole.
.. . , , , . -

n
, , . , ,

2] . We nave Deen ico.<1nc. COr t,e n..icher activit:.es. anc

7 7
,'q . m .,. u a , . ' . o. .. G a s "m " e .".e .7" ^$.. ba. .." d a. . **'* 7'~ a u ~ ~ e s *. 4 " "y

t

4*'-
~ y3 i. v. n..m. . .

.

~

is that Cne T.easurement that was made would indicate aboute. ,,
.

2 5 0 0 ...." c s c"m. .ies. n' . i " *e e ' .'. .'. 3 '. v , .# .4 .-~.. . a . .i c ." . . . . " . . = + .-o ^^
. v

.a na Reporters, Inc.

25 DR. MARK- You''ze mentioned several numbers -- 100,

e-mnm ,

Ydi&UE
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i
.

1 200. 500 sounds to me like the biggest one you've mentioned,

2, as if there were five times as much strontium as iodine, for

i

3 example, in curies.
r
i

4 Are these all beta emitters? Why is it such a

,

5 difficult measurement?
,

a
t

6! MR. VCLLMER: Well, the strontium is primarily a

|

7: beta emitter. The cesium is a high .s MEs gamma. so the
i

3 iodine -- they aren't difficult measurements if you go ahead
I

,

o

9 - and look for ther. But if you try to measure, for example,
.,

i

10 strontium in the residues of cesium, it's not an easy

i

11 measurement.

12 PROF. KERR: I think he's saying you can't do it

. , , . .

13 wit,n a nanc-ne., ,_ Geiger co' inter .
:!

ti

la 1 DR. MARK: I guess I would believe that. Eut it

15 ' doesn't sound --
a

'l

16 l MR. VOLLMER: The measurements are beinc made on
u

-

!

17 , spectrographic ecuipment and so on.

la , DR. MARK: Cesium v.ou read a c.amma. For the

19 strontiar you read a beta. Iodine is also a beta, I guess.

20 MR. VOLLME R: Gamma. They all have betas associated

!

21 with them.
,

!

d" .i-b 'a.v . . " . .' * s e a...s * ^ . ~a 'b.=" -.-3.."-,, ! ,q. p ^
m a. _e . .. ~-4. !

..

,

<.i

23 " separable.

, - ---wer,v4o-
- .- o_ . k. o. came, ------ -- s4 , D, .p u.m . RC _c ;,7 m.w. e . , _4

-n
.. .. . um .o4 -.

a . ai Reconers Inc.

25 per ml?
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1' MR. VOLLMER: That's right.

2 DR. LAWROSKI: Does strontium seem like a legitimatee

n

3j number, considering --
;l

i
4q MR. VOLLMER: It appears that the strontium is high

n

1

5' ccmpared to what you would expect based on the other isotopes.
l

6 ! That's why I said to consider it a tentative measurement until
.

7 . 'l it's been confirmed. And indeed, they may ask the applicant
i

3 temorrow -- they may by that time have a measurement. I

i

9 ,. haven't been u.p there in several davs, so I'r not sure..

I

10 ' DR. LAWROSKI: That would be a sorry affair with.
,

I

11 l strontium rather than ionic.

12 MR. VOLLMER: Mr. Michelson mentioned the accuracy
,

13 cf information at Eethesda. I'd like to say to the Committee

14 that we found, even at the site, even in the licensee's own
!

15 , TMIDs, a lack of accurate information, particularly on
,

i

1,6l auxiliary systems and things of that nature. So I think it
a

17 is indeed a problem, which we're trying to cope with, to have3

IS available drawinc.s that accuratelv disc.lav c.articularl" the. . 2

19 smaller connecting lines, drain lines and small valves and

20 sample lines. It gets to be difficult and in many cases

21 impossible without going in and actually locking.
u

22 , Also isometrics. It's often important when you get

'

23 into a situation where you don't have a great deal of your

2' ecuipment available. Iscretrics' actual locations, vertical
:s ral A eoorters. Inc.

ac . .

in 11nes anc valves and things get to be a very'- ACCations .
,. , ,

m~eu7c39 -

-
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1 ! important thing. This type of information is not generally

2 given too much accord in the review process, certainly, and
;!

e-4 3 9 therefore it's just not generally available.
I

;l

4]
fi

d '

5|
1

61,

I

71
I

I

8|
'1

1

1

!10

11

12

13

i - -
14 a

15
'l

16 i1
6

17

I

18

19

20

21 |

- , ,
6.

.

91 rsw

94sw ,

.;e frei A eDorters, Inc.
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Ih (Slide.)
i'
tl

2[ Getting onto topics that I want to briefly discuss,
e
1

2i the core is in natural circulation, steaming on the A steam
i

4' generator. At this temperature the A steam generator, of course,
J

t

5 has a negative pressure of about 10 counds to permit the steam ,t -

!
!

6 ing process. It's open through a turbine by-pass valve to the
,

, 'I
. . . .

. . ,;

main concenser, ana the vacuum is seing d'. awn by mechanicale <
i

1

2 vacuum pumps.
!

9l So, the current mode really depends on holding the

'

10 vacuum on the steam generator and condenser with mechanical

11 vacuum pumps. The temperatures, hot leg and cold leg, have
r

12 been very, very slowly decreasing pretty much in accord with

13 what you would expect. Mith t% slev decrease in the thermal

la level from the core, the delta T in the core has been of the

I5 order af nine, 10, 11 degress for some time. The maximum

16 in-core thermocouple has been decreasing pretty much mono-

17 tonically.

IS ' We have noticed that the effects'of pressure, even when

M it was much hotter, the effects of pressure were not signifi-

20 cant on this particular -- on the higher in-core thermoccuple,

21 which would indicate that they're not being blanketed by steam

-,
and perhaps not even by gas, but there is some sort of an"'

* me
insulation being provided perhaps by the current configuration3

,

" of the core that's keeping these thermocouples fror seeing the
+F si Reporters, Inc

ee
coolant. They certainly appear to be, as best the instrumentation--

t-
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i

1 |', people can determine to be valid measurements.
,

1

2L The reactor pressure is about 325 pounds. This is a
n
!,

31 balance between several things: One, because of the water level:

4, in the reactor building, one of the containment valves of the
i

5 decav heat removal systems was threatened, so that valve was
> -

1

6 cpened, and downstrean of that valve is a relief valve which is
i
1

7,I set at about 375 pounds. So, it's important to keep the
,

3, reactor pressure under that level in case we have to open or
'i
i

9, in case the stream isolation valves leak or something like that,
u
'i

10 ! vou wouldn' t have a path from the primary system back to the
0 -
'l

11 ' containment.

12 On the upper side -- or on the lower side, I guess, it's
1
!

12 difficult to get much lower than 300 pounds or so, because even

14 though we're in solid operation, you need to keep the pres-

15 surizer as your hot point in the system; you need to keep the
.,

16 heaters dry. And it's pretty difficult to physically get any

17 lower than this without going into RHR cperation.

18 Reactor building pressure has been, throughout the

M course of the accident, negative. It's now just bordering

22 around zero. Of course, it's relative to atmospheric pressure,

21 so when you have a low front in, it gets positive; when you have

o

22 a high front in, it gets negative.

23 The reactor building is being kept cool by coolers

24 which are supplied by river water, and even if the building were
.:. ,,, n ,po r. ,, . i r e

^C to get pressurized to a pound or two with the current activity-

r y{& k-

4 2



1 I

n 54
l-

'

1 level in the building, there would be a not measurable and
n

|:

2, pretty insignificant releases and doses off-site, based on the
L
a
,

J
3 actual measured leakage level over the period cf months when

i
'

1

I

it was necative.,
4 -

,
'

i
I

5 PROF. KERR: Mr. Vollmer, do you have a rough estimate

6 * of the volume of containment occupied by that atmosphere whose

activity */ou describe? I just want to do some arithretic on,
/ *

|

.

S total activity, if I can.
,

9' MR. VOLLMER: Roughly, two million cubic feet would be,

1
t

10 the volume. The water doesn't take up that too much. The
1 i

t!

11 measurement is representative in the sense that the building

12 fans have been on continuously so that the building should be

13 fairlv uniform. -

o

b '

i
,

14 , However, in drawing a long sample, I couldn't guarantee

15 that certain things were not plated out.
.r

16 PROF. KERR: I do not expect to get great accuracy

17 from my calculations. I was just curious.

13 4 MR. VOLLMER: Okay. The reactor building water level

19 is about at the seven-foot level, the primary system leakage

20 in solid operation and knowing what the sources of makeup are,.

91 are oretty well aetermined to be of the order of half a gpm,. . .

,, cavbe a little bit higher, which would indicate 700 to 1000. . , , .

{
i

23 ' gallons a day leakage.

24 At this water level, a foot increase is equivalent to
T- 3' RfDorters, Inc.

25 about 70,000 or 20,000 gallons. So, if the primary syster

a

d( *P ~d.
>
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I

1 leakage is the only source -- and we believe it is substan-
o ,

'! ih

2' tially the only source, because all secondary sources have
n

'l

3 'I been isclated -- then the water level should rise appreciably. ,

i

I
U

4 DR. LAWRO5KI: Do .vou have .chs for those lic.uids whose
I
,

5: activity levels vou c_uoted? '

i . .

'l

f

6| MR. VOLLMER: Not offhand.
i

7 DR. LAWROSKI: If we could get them -- i
i
!

o MR. VOLLMER: We have .oh measurements on the c. rimarv. _
,

:)

v.. sv. stem water. We've been watchinc. that ch, as a matter of,

,

.!

.

a _ _ .

10 >- ract, :airly closelv.
.;f

,1

11 : DR. LAWROSKI: Other than the crimarv. coolant, the.v're, .

12 pretty alkaline; aren't they?
.

13 , MR. VOLL.'1E R : The primary coolant, in my recollection,

14 was 7.9 at the last measurement, and we got a measurement of
.. , . ,

l o. sometning 11.<e i .3, wnich was pretty rar out : rom wna: it ,nac
.. - _ . . ,

16 been.

17 They're going to take a remeasurement to see if they

13 haven't had any ch.

19 The bcron, I might mention, in the primary coolant, we're

2C holding that at about 3000 gpm, and of course, the scurce is a

'. l makeup and so on; it's fairly easv to do that.
. .

22 Lastly, the environmental releases. Since the accident,

22 the water releases have been less than Appendix I. The total

24 release frcr the site has been something 11xe a cuarter of a '

v.i j' R eporters, I nc.
*
- .C _,,*4e, a4 u k. 4 .m.x' sk.e a_1lmwa ik_e

*

.~ e m. , who o .4 * e _4 s a ko,m, *. _7 0
w ~___ m . . . e . . . ~ . .

t' ~3 '
| L
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i

l' curies a quarter. So that's considerably under the Appendix I '

h

2 1 design objective values.
I
1

3' The gas release currently is also less than Appendix I.
i ,

4 At the filtration system discharge point, the iodine activity !
I. '

'

5: is on the order of 10-12 microcuries per cc, which is one per-
I

6 ', cent of an unrestricted SPC for iodine; so that's fairly low.

1

7 :' (Slide.) |
d

'
.

.!

3 J 3riefly, the modifications o the reactor systems. The'
t

'a

9 3 3 steam generator was modified k- taking a line from the steam;
a
ei

ih line itself prior to the turh " .t e inlet valve and running that '
10

,

:
., .

11 " through a closed heat exchanger demineraliser pump and back
i

12 , into the feedwater line for 3, giving you the capability of
t

>

13 loop circulation in 3.

14 That system, as Mr. Ethering' ton indicated, is essen-

15 tially complete, and I think this week they will start clean-
'I

16 ing up the water in the 3 steam generator. It has been running
tt

17 ' a few T.icrocuries per cc. Let's see, about one microcurie cer
a -

18 cc, by my recollection, on the cesium. And even though the

19 steam generator was running pretty much since the accident

20 initiation, when they isolated it, they brought it down to a
,

21 low pressure, so that the pressure differential across the

22 primary to secondary and the 3 steam generator has been signifi-

- 23 cant all throughout the cooldown and recovery phase so far.

24 But the activity in the 3 steam generator has not increased.
v' 3, R epor*ers, Inc.

25 So, whatever leaks did occur have been ver; well healed.

rm , aNo X,r fl
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I

I j Okay. Also, the decay heat removal syster. There is

2 a two-loop decay heat removal system in the auxiliary building.
,

.

.i

3i These have been both upgraded by the addition of instrumenta-
i| i

a tion and TV monitorinc to monitor for leaks. They have been
,

5, tested, and all leaks that were visible have been corrected,
!

6 I. and so we think the.v're reasonablv high-intec.ritv decav heat
t

. ..

.!

!
,

removal system, although that would not be the primary backup
.,

1

3 i.f the current mode of cooling were lost. We would still go
i

!,
Y,

! tc the B steam generator solid operation because that keeps
<t

I
10

y the activity in the containment, rather than bringing it out
:

11 L
i to the aux building, primarily; and also, the 3 steam genera-

1

12 ter is set up so that the pressure f.ifferential primary to

I3 secondary would give you leakage from the secondary to the
l'

1 4
primary. The higher pressure would be in the secondary, so'~

i-4 any leakage would be in-leakage.

16 An alternate heat decay removal system has been built

,J and is in storage, and basically, to put that into service and

13 you have to bring it up to the aux building and connect it to

1

a pipe gallery. There have been pipes put in, penetrating the

n" auxiliary building below the ground level. These have been

'l installed. They have not been hooked up yet to the current'

22 decay heat removal system. So, that system would not be opera-

9,

ble as yet. But by around the 20th of the month or so, they--

#

:* . Jt ReDorters. Inc.
' ' ' ' to the currentshould be in a cosition to hook those nices un

SC
decal heat remcval system to provide a third backup, if you*~

t my S c <

d i e Ab%U
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1 will, for that particular capability.
o

2 The pressure volume control is a passive system with
a

3 borated water and a nitrogen pressure head which will be hooked
i

4 into the primary again, to provide positive control over the

i

5! pressure and any loss of primary fluid in case all instrumenta-
i

|
I

6 ' tion is lost in the containment building itself, and you really

!

7 don't know where you are in terms of the pressuriner level.

S; Lastly, a couple of 2-1/2 megawatt diesels have 'seen
.

|

i
9 inctalled and hooked up so that there is capability of complete

i

10 cooling with 3 steam generator using only on-site power as well

11 as decay heat removal system using only on-site power. Rad

1,- waste system upgrade consistea. or cuttinc. .our large :..,ter
. c

.
11

M v

any tnree or which can ..anc.e a. or the ti.tration,a trains,
g 4 9 g e m e

.

14 all cf the exhaust from the fuel-handling end of the auxiliary

15 building. These are in series and downstream of the original

16 filtration systems.

17 The original filtrations s.ystems have had their char-
I

13 coal filte.:s replaced. Basically, you have two separate char-

10 -,,, . 4 3 ._ t . 4 o n a y o- ._ a_ . s i .. s e. .4 o s , ,_vv-id.i-~ #4.' .. a~_.4o.. # " u" e- e -. -.
,

.
- -

ar -

20 air before its release.

21 EPICOR-II is a filtration demineralization system which

,- . , . , . . . . . _, _is capable 0: nanc.,ing activities on t.ne orcer or 20 to 00ze

22 microcuries per cc per millimeter of cesium line 37. It's

.

heavily shielded and remotely cperated and controlled facility.J-

- . - ai s.oc,ters. me.

m-
; And that would be used to clean uo first the auxiliart. buildinc..

o <f 74. I ;7
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14 water.
I
f

2? That rarticular activity is beina held uo for two
n . - -

I

t

3i reasons: One, they're in the process of training operators and

4 shaking down equipment for the use of EPICOR-II itself, since

5 , the filters will be of fairly high hundredths of bar levels
1

6 when they're taken out, 2500 are, when the filters are removed

7 before they're put in a cast. So it has to be done remotely

3 and a lot of training is being done to accommodate that.
i
\

9] Secondly, the use of the system is being held because of

10 a suit that was filed by the City of Lancaster. There was an

11 injunction against the NRC asking us not to allow any water to

12 be discharged from the facility.

13 1 The Commission, on May 25, put out a statement direct-

14 ing the staff to keep any high-level water or intermediate-

15 level water -- the high level being containment primary system;
,

16 the intermediate being auxiliary system -- keeping any of that

17 water from being cleaned up and discharged into the Suseque-

IS hanna until appropriate environmental assessments can be made.

19 We have completed an assessment for the use of EPICOR,

20 and hope to be able to proceed to operate that. When it's

21 ready to operate, we still would not be able to discharge the

22 water, no matter how clean it was, because that would be the

22 subject of another environmental assessment. That one has to

.

include the various options for disposing of the water, which"

,M - al A e00rters, Inc.
m-
'O would include, of course, putting it in the river, putting it

r:n m ,' a
.?r(

a
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1 'j in railroad cars and taking it away somewhere else, putting it
i

il

21 in somebody else's river, or evapora' ting it, er cutting it back
i,I

-

.

n !
3| into the system itself.

,

'
,i

1

4, That has not reallv -- the discosition of the water has;
. . .

, ,

|

5i not yet been determined.
.i

i

i
j

6q PROF. KE RR : You would have to do an environmental

7. assessment to evaoorate it?
4
't

I

3j MR. VOLLMER: Yes,
f

9 PROF. KERR: No matter at what rate?

d
10 MR. VOLLMER: Whatever we do with that water, it's

,

.i 1

11 1 'considered a special brand of water. It's being treated, in

12 all senses, as something special. And whatever is done with

.

13 0 it will be the-subject of an assessment, an evaluation of
a .

'I

t-

la alternatives.

15 , Okay. Lastly, there has been a tank farm, which is
Il

16 100,000 gallons worth of tankage, has been installed in the

17 spent fuel pool in Unit 2, and this was just a contingency

la volume. It's heavily shielded and well instrumented. A con-

19 tingency volame for the possible need for pumping our con-

20 tainment water on any other source of water that couldn't be

21 handled in the auxiliary building.

22 The auxiliary building has about 250,000 gallons of

,

23 tankage, most of which is full. And if we get to use EPICOR-II,

24 that particular activity, which ranges from the order of one
N. 3; R fDQrtef 5, Inc.

25 microcurie of cesiam up to about 30 er so, when that water is

r,~
4s
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.

i

I" processed, then we'll have about 460,000 gallons of tankage,

2d and we can start working on the containment buildinc water.
t

,

,| So far, we have not used any of the Unit 1 tankage.*

n

4 Foi contaminated water all the Unit 1 water is cleaned up, and,

5 the tankage is available for an emergency.
.

6| (Slide.)
I

7 Lastlv, I would like to spend about a minute on future-

-!

3' nlans. What's going on now is completion and testing of those

9 modifications that are not yet in operation at this point in,

i

time. And generally, our criteria have been very stringent

N11
in terms of anv tv.oes of leakac.e,and high on instrumentation,. .

12
to make sure that in any of these modifications that are opera-

I3 ted, we know exactly what's going on, because the level of

's ~

hi c. h , carticularlv anythinc.
'

public interest has been .oretty
. . ..

1" ' dealing with waste cleanup and waste discharge.
I

16 '
The cleanup of the auxiliary building water, we hope,

j,' ,

then will proceed perhacs about the middle of Julv, and thes .

'S' cleanup of containment in primary water, we have not received

1
the plans from the utility. I understand they have selected

,n
'-

a contractor who is looking at the best ways of managing both

^1' the containment and the primary water,

,,
"

Containment entry and cleanup will be the sub ect of a

,,i

meeting up at the site temorrow, and we'll get an idea of what
~~

,.

a, R eporters. i[.. their plans there are. They do have a contractor working on
7

M..
t, a t ana , nave nac ror some time.n . . . .

%vOff$b0
a
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'
i

I !, I think, as a matter of interest, the contain=er_ at
,

,
,

the personnel entryway, I think, is enterable now, w.ich self- ''

i

3 contained air and appropriate probes in front of you. I think ,

a

it's likely that the highest activity level in the containment'

I

c -

' ccmes from the water in the basement, which has various stream--

6' ing paths around the building. So, you know, some of the build-
,

7 ing is well protected by concrete; some of the areas of the

8 building are not well protected from that water.
r
1

,i

' ' They' re doing a couple of things . They're trying to
u

10 i measure the ac' *." lay of the water in the bottom of the con-
,

11
tainment. They found an electrical penetration which penetrates

12 containment. It goes in 10 inches inside containment and is

13
considered to be about two feet above the water level, and

l '' "
they're drilling holes on the auxiliary building side and the

1 ~: turbine building side. This is from the turbine building side

16 of that penetration. They're going to put probes in that

17 '
should be able to measure directional and spectral radiation

1E levels. So we might get an idea of what levels are in the

19
water.

'C
Also, they've been making measurements outside the

'

,,
'' equipment air lock, which is about, if I recall, a half an inch

,,
" or so of steel. They're trying to make spectral measurements

,
"

outside of that so they can tell what the levels are inside and
,

e 4: 5 what likelv
*91 3' R epo rt e rs, 1 r 0

* activity is.

9C
..
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.5354 1:,1 That's coupled with the measurements of the
-o

is
'i

, containment atmoschere activity. It should give us a crettv
. - .

,|

, good handle of what we 're liable to see when the containment
.

is entered. I have no idea wb': their plans are, however,,

~\

; as far as timing soes on containment entrv.
., .

|

6' DR. LAWROSKI: Do you have long life Krypton?
i

7i . net . VOLLMER: Yes, sir, the Krveton 83 is at about
--

l
.

ten to the minus one microcurie. That's the one that's,

e
|
<
'

9 hanging in there. The other noble gases are either gone or
l.

10 ; going away fast. The iodine is going away fast. So, tnat will
,

li ! hang in there. And, of course, the cesium strontium, f they
.

12 are indeed in that high a level the water cf the montainment

'

13 building will not go away very fast. Ber.Lm also.

That concludes my talk.14 .

15 DR. LAWROSKI: Could we, Mr . Chairman, ask if a

16 tabulation of some of those measurements could be given to us?

17 MR. VCLLMER: The transcript is being made and will

13 be available in 24 hours in the Iublic Document Room.
,

M DR. LAWRCSKI: I'd like to get one though that is

20 free of sometimes errors in the transcript.

21 MR. VOLLMER: Well, Mr. Chairman, I'd be glad to get

,e

one for the staf f members, but the latest measurements or_"

$3 -

primary system water anc containment atmosphere , and I 1
- -

1'

p'
identify all the isotopes for them. I just didn't have them

f+ 8! RfDor'ers 1"C.

SC
with me and don't recall ther offhand.'~

t ~~, &-||
a
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q
;1s-2 h DR. CARBON: Fine, thank you.

14

Other cuestions?
2

1
DR. MOELLER: I cather uo

.
- . to this coint that the, .

)

4 ,i legt1 aspects of the release of the water have not hampered
:
I

t reccvery operations.
5i

1
' MR. VOLLMER: No, they haven't, yet there have been6|
|

some problems with getting rid of sanitary wastes. We ended, ,
/ ;

i

8 . up putting it in some of our railroad cars that were put aside
,

I

'!
for o ther purposes . Basically, we are cutting about 150,0009i -

i

10 ! gallons of normal, what are considered industrial wastes,
.,

I
!1 ! primarily turbine building leakage water and things of that

I
!

nature is beinc out through into the river evervdav. Most of12 - - - -

this water is of such a low activity it doesn't need crocessing13 q

; and is just a normal discharge.l e,

l o- The Commission's statement made it clear that this

13 tv..re of water and processinc. would continue as would the use.

of Ecicor-I, which was a system the same as Epicor-II, basically-,
-si

the concept, but designed to handle a much lower activity level.,:
i.

i. 7
But the use of tha t system could also continued.

.

2C So, it's some amounts of waste or some amounts of

water that have been contaminated by the accident has indeed,,
.,

been processed, but the levels are very low.,,
..

23 , DR. CAR 50N: Thank you, Dick.

Let's move on to the next topic. Denny, are vou ao,.
.- .

%= E hl f MN I$, O

. .: for it?

A
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sis-3 1y (Slide.)

2 DR. ROSS: I am going to discuss the status of the

d

3 various bulletins and orders and some related material that we're
u

aj doing generically that may lead to further regulatory
1
.i5, requirements that may not be either precisely a bulletin or an

order, but would have the same effect as far as the regulated6

I

7' industry is concerned.

3' L oking first at the status of the orders that have
i

been issued (Slide) these acoly to B&W plants. I'll .cick u.o-
y ..

4

1

10 , the right-hand side of the chart as scon as we get through
I

i .

11 1 going through the lef t-hand side.

12 There have been five utilities that have received
. .

13 orders from the Commission. The first of these for which our

la short term action has been completed pertains to the Duke

13 Power Oconee units. We had s0=e discussion with the Committee
|

16 before. What we have done is we have lifted the short-tern

17 aspects of the order ef fective May 18th. This permitted

13 operation of all three Oconee units. The third unit, Oconee 3,
1; is due to start up, I think, line today or tonorrow; certainly
2C this weekend. It was down for a reload.

21 We did have a requirement that has not yet been done

:: in a short tern. Some cold tests had to be done on the

:2 auxiliary feed water system when the third unit got back up and
24 tha t was available, for a hot steaming test of the auxiliary

mE ' 31 A tOOf ttfl. InC-

25 feed water.

r +m erO c t u t. d-
a
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sis-4

1 o! Two items of interest: I'd like to point out some

long-term =cdifications were ordered, and the schedule for those,
a

lo ng- ter.m modifications should be submitted next week. I have,l~,
f

,i a little more detail on it, but a feed water transient occurred,

5
last Monday which tested some of the features that were

implemented in the shor t-term order , and I'll discuss that in6,
I
i
more detail later on.

7

3
For the other clients we processed Arkansas and

released Arkansas unit 1. h'e released an SER approving it for
'

-
7

I

' restart. However, tha t was on May 31s t. A couple of davslnu i .

.

11 later some difficulties appeared during a rise to power. The

i ,. plant was at hot shut down doinc some Section 11 leak tests on
-

13 the main feed wate: check valves. Some steps were taken that

ja defeated or would have defeated initiation of auxiliary feed

1.5 water had it been called on. These defeat steo.s were not

1.4 documented in the procedure.

17 Our resident inspector observed that the auxiliary

l o- feed water sv. stem was in a nonorocedural covered bve. ass condi-. .

1; tion. As a result, a new order was issued by inspection

v. and enforcement on Saturday, June 2nd orderinc. the plant to.

v. return to cold shut down until scme additional procedures had.

:: developed and additional training had been given to any

2: Arkansas Power and Light staff.

24 I have a little more information on this also.
e- Si Aexr ors irc.
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f O1 .

:ls-5 ', additional orocedures can be developed and verified by inspection13 -

l'

h

anl enforcement.
2

e
i

3| Rancho Seco received its shut down order, confirmatory
,\

.

[ order on May 7th. We're in the final stages of reviewing that,

. . .

4
4

clant for return to power. This slide indicates it could be'

51 -

!
i

lifted as early as the 16th. That date no longer seems
6

4

l,

feasible. Next week some time is a more likely date .,

/ 1

3 |- The Commission has scme petitions Ehat it's
1

I

a. ,considering for hearing petitions recuested by Friends of the
1

4

1

10, Earth in California. The1' have recuested a hearin~ orior to- v -
1

start-up. The Commission is considering these, and I am not11 '

12 aware of the outcome as of now. I don't know what the

,

13 ; Commission plans to do.
"

14 Davis Besse in terms of our review, pursuant to the

,c short term cortion of the order is about at the same stage asi
.

l.

16 Rancho Seco. We are in the final stages of review and I would

17 expect this to be complete next week, also.4

1g Crystal River 3 is a little bit farther behind than

17 Rancho Seco and Davis Besse. It is in the final stages of

20 review, but a few days behind. Maybe we'll make the end of

21 next week, maybe not.

22 o We had a meeting last Monday with the T.anagement of

23 a GPU and a Met Ed with respect to the res tart of Unit 1.

24 The utility believes it would be ready around mid-August and
N- 3 A f N rte rs inC.

25 have laid out some of their proposals for the changes to be

.r:77456
- --

'
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:l

made in the plant prior to restart. The only agreement we havesis-6 i

, at this .coint is that we're goin~ te have a technical meetinc.w.

at the site in about two weeks to discuss some of the features.
- i

I

,This c.lant is not covered b" the same tv.oe of confirmatory,. x .

I,
'

crders as the othe1 olants. We exc.ect that it will be within.c .

two or three weeks.6

,

'

That's a real c.uick trea tment of 6 B&W riants.- <,

Yes, sir?
3

DR. PLESSET: Could you tell me, there was a-
y ,. .

i

0 question this morning about the water purification and thei

11 resin handlinc svstems. Are thev c.rettv. much the same in alli s . .

1,. these Plants?
.

,

13 1 DR. RCSS: I don' t know. I be'.ieve tomorrow's

14 agenda B&W might answer that. I would suspect that the once

'n .c throuch steam generator would recuire an equivalent level of-

16 condensing polishing, but the types of air ccmpressors and

;, the interconnections, I would suspect are verv strongly AE-

-a, a , w - ae--.a e-. r,4.
- ..u,c a m1-:e-a,. e r. .w.. .a ,. L, .,,. 4 . 2.-

1g - v..-- -..m .

1-y no. - o. r y S - .r .u. . c w. a .4 . ...a . . , - h , ve a c - .m..e.,. .-
s. a . n . .. ..

20 DR. CAPEON: Mr. Lic. inski?

21 DR. LIPINSKI: I have a comment on Three Mile Island

r..i . , on .43 .g ,i ". '-.he" ssued - . - - a..s i .a c. ove ' e.^--
"-- ' 'dv - .. - . - - - . -.a

22 concerning the enclosure of the stear valve to the auxiliary

24 feed wa,ter syster. Itek expects the head to write it up.
a a? R e:>0rters. ISC

25 Sut thei shcwed as this valve and of course in the discussion
tyz0[u&

a
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1
h

31s-7 it turned out that the electric driven .cumos are not'

j .

automa ticallv. started. Co n s ec.uen ti.v , had Unit 1 gone to cower,
, .

and suffered a loss of feed water transient they would have3,

had the same initiator as Unit 2...
- J, .

:

5| DR. ROSS: Well, when we look a t -- I have some
i

details on each feed system. But when we lock at Arnansas 1
6

I

i

,' it nas a steam turbine and an electric pump. The electric
i

W.'.cuma is not now connected to the vital bus. So, if vou have
- -

- a feedwater event that haccens to be either associated with
I

i

10 ' cr acccmcanied bv a loss of off-site cower, it would not be
i

- - -

l au toma tica ll.y s tarted either. The same, it a.cclies to thei .

12 Rancho Seco motor driven pump. It's operable frca the on-site

j; pcwer, but it's not automatic. And the long term provisions
I

;; of the order is going to upgrade.

le Is this vour c.uestion that it's not operable.

p. automatically frcr onsitt . cower?.

j ,/ DP. LIPINSKI: The point was, where they had done

some repair work on the steam driven pump walked away and,-

is .

1; left this valve closed. Had they gone into operation, it

.u. would have been in the same condition as Unit 2. The svster-

j was disabled, but they uncovered it before they did go into

2 operation. As a result they're down because of Unit 2. But

a-ain, it was an operatcr error after maintenance when they, v..

:: walked away from the system and lef t it disabled.
:e r a.wms. i,c.

25 DR. ROSS: Okai. I think if you look at the style of

rorv,e[s d Ud[(
a
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is-3
i

j the confirmatorv orders Paracraoh A aniformiv. deals with the,
- -

'

needed imorovements to the au:.111ary feed wa ter system. Perhaps-

i -

! that is one of the things that we'll focus en when we discuss3

l
the confirmatory order with GPU and Met Ed. At first blush. it4

s unfs like a good one to focus on.5,
I

6' (S lide . )
i

7| I need to -- I guess I need to ask the Committee

to what extent, how much time -- ve hoce to be through with3 '

!

bo th9i this and lessons learned by 1:00. In your handout I have
1

1

33; quite a rew slides. I think some of them are self-explanatory,
i

!

11 and it looks like I'm getting into too mucn detail. You can

12 say -- you can call a halt, and I'll go onto the next one.

13 DR. CARBON: Okav. the wav .vou ' re "3 cin~e , when do you.

i. excect to be done? .

~ -

15 DR. ROSS: I think I'd be through by 12:15.

16 DR. CARECN: Includinc our c.uestions, Orobablv?- . .

17 DR. ROSS: Yes, sir.

13 DR. MOELLER: Mr. Chairman, a quick cuestion

1 following ap Mr. Lipinski's remarks. It doesn' t have to be

;g answered here , but the thought occurred to v.e, could fou have a

21 system where it automatically, when an auxiliary emergency

feed water pump cut on, it would open the same switch or another-,
4.

m. switch would coen the valve even if it were inadvertent 1v.. .

24 closed? Have you considered cr rejected that?
=i 3 R eporters. I SC.

25 DR. RCSSt Scme systems have that, and if you look
.
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's

1

sis-9 one slide further into vour .cresentation (slide) at thej .

Cconee system.,

e ,

When the Oconee system (this slide) shows unit
3

3 only, because it shows the new electric feed water pumps, but,

even with Units 1 and 2, which have only turbine driven pumps,,
-

i
l
i

you have one pump and it currentiv cumos throuch a valve which6i - - - -

!

when v.ou get an emerc.encv. feed water need, this valve auncmati-,

,

t

8,callv comes open to the 60 percent level. Other plants do this-

!

also. And then v.ou take control if .zou cet into a f as ter,

)cooldownto throttle level.lne
.,

1 1, DR. MOELLER: Thank vou..
,

1,. (Slide.)

t

l a- DR. RCSS: This is more detail on what went wronc at
-

Arkansas. What I would like to do -- the second sicde in the,,
,.

4, .; presentation shows the existing Arkansas feed water system

16 (Slide . ) T,ain and auxiliaries. The points of interest are that

, v.ou have an electric emer3encv. feed water pump. Arkansas uses~
i

the tern E for emergency. They have a separate start-uc. cumo.1-3 . .

:: Thev use A for auxiliarv. A little bit of terminoloc.v.. . . .

20 You have a turbine driven emergency f eed water, and

1 an electric emerc.encv feed water .cump. These cumes cume through. . . . . .

:: here either through an inteerated control system valve or a

23 bypass valve into the steam generator, and likewise to the

:: o ther s team genera:Or. The test in progress had shut down and
,a rsexrws I nc.

25 arcused our ccncern was that the main feed water tray check valve

577260
-
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t

. .,

sis-10 1'is not shown on here, but i t ' s numbe r 7 , feed water 7. They

2 wanted to do a Section 11 integrity test in which they wanted

, ,' the steam generator hot so that there would be a drivinc. cressure
. .

i

i

,I t o '< e e n. the check valve closed. During this test it was not
1

l

I

.c . desirable to have anv emerc.ency feed wa ter runninc. . Sc, the
.

I

6 turbine emission steam valves that admit stea.m to the turbine

t

, ' driven pump were both pulled to lock, which means that they
s

3 were disabled.
,

s

9 There were two valves , each steam generator drives

10 this. So, those two valves were disabled, the start switch for

i

11 the electric pump was disabled, and the switches that would

I.

12 | allow these valves to come up and admin feed water were
1

12 ' disabled. So, there were five switches in the defeat position.

u The unit was not at power. It's in hot shut down. Ne ver the-

15 less, the procedure for doing this integrity test did not call

I

16 tha t these switches either be defeated or restored. Durinc.

17 his morning tour, the I&D inspector noticed these valves in

is what appeared to him to be the wrong position. No procedure.

!? So, the concern escalated. We had discussions, and before the

2C day was out, we had a licensee commitement and a confirmatcry

21 order to go back to cold shut dowr .

- e,_r , e ._O. . ..

*1
6.

98
.*

s2 '3' A f Do rters irc
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I h (Slide.)
,

2, Until, according to the terms of the order, these three
.

.I

l
3 steos were done : Reevaluate how vou develco the accroved c.ro-

I
..

.
,

4 cedures; look at .vour existinc. crocedures to make sure that
.

5 ' safety is covere'f even though it might not be a safety-related
; w
I

6| procedure; and to make sure the c.oerators don't develoc an ad
,

|
7 ' hoc procedure and do sc=e things that are not called out.

i

3 ! This is an inspection and enforcement action, and I
|

9 think there are about three. However, the licensee is in
.

I

10 ,, Bethesda today meeting on some other matters. I am not exactly,

Il sure when that order will be lifted.

12 DR. LAWROSKI' ."his thing that your resident inspector.

a

13 found,.was that an ad hoc procedure?

14 DR. ROSS- What he does?.

15 ' DR. LAWROSKI: No. What he found.
.I

1,6 DR. ROSS: There existed a feedwater check valve
,

17 integrity test. It was a regular procedure. It just didn't

13 call out these steps. This is not the first time it had been

17 done. When the operators went to do it this time, they said,

2C "Well, we can't do it without turning off the signals. It

21 would start a feedwater." They had to turn off main feedwater,

22 and that would have started emergency feedwater. They didn't

y" want t.nat to happen.

4"4 DR. LAWRCSKI. So that part was ad hoc, then.
,- <r a eoorms. ine q777

d DR. ROSS: Yes. It was. The integrity was not, but

a
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,,
rl

-.
| /4

3

1 this b.voassin3 was.~
.

2' DR. CARBON: Walt.
,

d

3- DR. LIPINSKI On *.he subject of procedures, in the
I

i
t

4 ,. case of TMI-2 their .crocedure called for their systems to be.

.s

1

5' * ^ a .' l v. d o_ # a_ = * a_ A. 4.. o .- d a. - ~ o - c_ . # c ,.. * h a_ .4 .- *'s*.,
- - -. . - y . . . -m

I
i

#4 -6 1' . - - o -" s o 4 . . ~ '".4- w.4 '..k. "..".e.., ' .". a v . . . 4 '. 4 3 .' .' "; ".a d m'
'*

.
~

-. a . - . -y

I

f
'

7 procedure -- their very first one on those systems -- that was

3 different, that did not call for all of the feedwater systems
I
,

Q . n. k a_ SaEn_a*Ou 4.. - v. AeY . o c o .m. A
f .

~ --
A am. . %.e ._ o_ a- k . . .a s 1,tpY 4

m.
T&9 w - .. ... .. i-- . m

<

1
10 ' time that they wrote the new procedure and this new procedure

i

11 i, . e s u l *_ a_ A. . ' . . '. h a_ . . c a l u' .i ., ~ .# c a .' .' ".h a_ - _
d3"o.a_ s ^ "e blo"V.,e-.-; -_. . 3 .

12 n e com . o >.4 _,~, ..,, .- .w...a. s-e .,,; - e ..

13 DR. RCSS: Yes, sir, we definitely are. We're looking

14 a - ' '- " .. ..h e s h ^ .- " *. e . ,. , .# .- ^ a '.'. o .' e wo, o i n * s .
' - " e ' .' c ". e .".$ -

. .. 1 . . -

1: ..os' o# o "- .- s .- ^ c e "- . e s *. ". a * w e ' _- o_ .' ^ o V. 4 . .3 ea *_ ..o w _' _- a_ " a i . . ~:
d ~.

. . --

1e _- n_ v 4 a e d s' 'b.a hev do ..^'. have '. o d e _# e a * " o ' ". '_ a 4 .. s~ . ' u ~-
A

- - . . . - . - . . -

17 e v e ., .4 .< o .a_ . a .4 - 4-
. m o ou . , we , e .-e_- 4..4..3 . .". a . eu .4 . . as sy

13 and maintenance an ocerator te at the valves in c.aestion that.

1; u. g , e .o ue -a_ co.:.,onaa- .co .- _ a_ s _ o- - . . a. .. ,a , o_ n a n n o , .c u. _ o .n. .,
. . e .. . . . -- ..

c . 4 .,.u c u - . a - . . c,.---.0,. .o wo. ---. -,. .u .
*w-,c.., ...a'..-'. = o v - . o. .. .'.e-.a ... o .. . . ... .v ..

21 needed, he does his action; if he loses communication, he

22 , restores the system, anyway.

*1 D.o . . . o . u. c .s .r . mw. . .e o . k.o ., . u..a - - ,. . u. u, ..- - -

.k.o_se a 4_-,,-- ,---- s . . -. . my y.. .. ..

*a ''
. -v'. ' ' e .- a. ..o o r. ~. h e .4 .- o ". 4 #. . o - d = .' .' "; . ".e c.>. .' .' s . .<- ves '.-

^
-

1. . . -- .
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1 DR. ROSS: We are looking at that. We are looking at

2 the procedures; for example, at Davis-Besse, there's a require ,
,

i,

2 ment that each shift, that the switches that would disable
<l

4| these valves be checked to make sure they're in an operable
1
,!

5 position. We're also requiring that after test and maintenance

I
6 that double inspection be required, that the people who restore-

|

7j it complete the procedure and a subsequent independent check
.

,

3' verifies it.
.

i,

9I The long-term aspects have to do with Reg Guide 147,
i

a

10
'0
1t

which would enunciate u .nis system 1..
. .

it's in t,e by-pass inoper-
. .

n

11 ' able condition. That's a decision vet to be made: To what.

12 extent should this Reg Guide he backfit to operating plants.

13 Okav. 'The next five slides are feedwater diagrams for.

, .
,

14 the five B&W plants. I didn't propose to discuss these.
,

15 ' Thev're available if we have to come back to cick un any c.articu-.
. . .

.

16 .l a - ,a o _in..

17 Let me turn now to the available --
i

18 MR. MICHELSON: Before we get away from this, maybe v.ou

19 can answer for me a basic generic question c 3 design of-5

20 chase auxiliary feedwater systems.

21 Since you are reevaluating them, could jou tell me what
,

22 ' your position will be concerning the requirement that the

23 auxiliary feedwater feed only grid steam generators?

*4'- DR. ROSS- . reed only what?.

d' R eOO rig rg INe.

25 MR. MICHELSON- You must be sura the auxiliary feedwater

tw -a c h6,4 -
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i

1' does not feed a broken steam generator, for instance, because
a
'

2 of containment overpressure problems.
1

i

3] DR. ROSS: In the short term, we are not doing anything

!

4 .! automatic. We are requiring in the short term that each steam <
o

l5' generator have independent flow measurement capability. If
,

i

6! you are delivering excess flow or if there were a pressure
I

l7L imbalance because of a broken line, it would be detectable.
I

)

3j But in the short term, what we're going through with the order

9 woulc, not take care of tn,at point.

10 MR. MICHELSON: Okay. Well, really, the question gets

II ' down to: Are you going to assume single failure in the process.

12 of requiring that you do not feed a broken steam generator?

13 DR. RQSS: That point has not been specifically covered
1

I4 " in what we've done to date. -

i

15 MR. MICHEL5ON: Are you looking at the containment then
!

't

16 } to see if that's an acceptable position?
i

',

' : DR. RCSS: 1 understand your question, because you
i

18 talked to Tcm Novak and he and I had discussed it. I just

19 don't have an answer for you right now. I think we'll have

,o , .

to stucy it.'

!

'l 'I
t Okav. I want to ciscuss the Oconee Unit 1 feedwater'

c -

1

'2 P; transient of June 11. Now, in your handout ---

o

'43 ?ROF. KERR: Is Mr. Micnelson's point that one should

24 not have to depend on opera 1.or action or that even with opera-
'a. ral A BOOrters, INC.

ISC
tor intervention one would be in trouble?"

e -07746,5

-
e
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1 +J MR. MICHELSON: The problem is real simale. If vou
. .

2 have a broken steam generator which is pressurizing the con-
J

2 tainnent, and if you continue to input water in that broken
1
'

4 steam generator, it just continues to pressurice containment
!

i

5 until you do something.

6: PRCF. KERR: I understand that, I think.
.

O

7| Your question was whether they were going to depend on

3 operator intervention to trust all that, or whether it should
I

9' he done autonatically.
t

.

10| MR. MICHELSON: Two aspects: First of all, depending
,

11] upon operator intervention; and secondiv,, what happens if there

12 is a single failure and the equivalent of the' operator needs to

13 be ased to intervene.

14 a PROF. KERE: Okay, I understand your question. Thank

, s- you.i

p- (e.3 ce.)i

17 DR. ROSS: There are about 10 or 12 slides of relatively

13 poor quality, showing the process conditions for Oconee. Let

M me describe the first two pages on Oconee have some detailed

20 sequence.

21 What happened was that there was a failure in the

22 turbine-cooled circuit; the intercept valves between the high-

22 and low-pressure turbine stages failed due to an electrical mal-

24 function on our controlled circuit card. This led to a cas-
ad r R eporters. Inc.

s-
cading of events: stear extractor valves tripped; f eeder drain-

577266 .
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1 s .y s t e m t r i .o .n e d ; condensate burster umos tric..oed; and then thee .,

2 main feedwater pump tripped. And that's what caught the reactor.
,

3 This was the new control-grade secondary side reactor

i

4itrip.
|
,

5i It also started automatically all three emergency steam-
i
,

;

6. driven feedwater cumos, one for each unit. The feedwater con-
; . .

I,

7| trol valves came into the open position. The only thing the

3 operator did after a minute or so was to throttle back on the
,

9, aux feedwater to maintain level of the steam generators.
|
t

10 ' In general, all systems operated as designed. The pri-
|

11 mary system pressure went up to about 2260 or so. Had this been

12 in the previous configuration, the PORV certainly would have
.

13 ' lif ted. Reactor pressure would have gone ap somewhat higher.
i

|

14 It's a little hard to read.

15 , PROF. KERR: I am sorry. What did you say? "Would cer-
f

i

16 | tainly have lif ted?"?
!

17 DR. ROSS-. Would have lifted, certainly.

13 PROF. KERR: Thank you.

19 DR. ROSS. In the middle of your slides, you can pick

2C out the one which thought was interesting; the pressurizer

21 level --

22 (Slide.)

'

23 -- Went down about 70 or so inches. The -- there are

9 4

some peculiar units. This is 72 inches, and it was running4-

ce tal Aeporters inc,

25 about 200 inches or so. Each of these is, I believe, five

577267 m



pv7

1
'I
a

9<:
|

1 minutes on the abscissa, the time index. You see a rather sharp.

2 drop when you get the reactor trip.
,

3i The event is shown -- the dotted line with the steps is
!
,

a j the timing of the reactor trip. So I wasn't going to go into
I

i

5 this in any more detail unless there are some questions.

t

6 DR. MOELLER: You did say if the changes had not been
i
I

7 made, this could have been much more --
1

3 DR. ROSS: Yes. If the changes had not been made, if
i
.

9, this had been two months ago, then the PORV would have lifted
i
.

10 for this event.
I

11 ' DR. MARK: Well, is that bad?

12 , DR. ROSS: I am sorry?
l

13 ", DR. MARK: Is that bad? It's sue.cosed to..

1
4

14 DR. ROSS: In and of itself, probably not. There is

15 ' enough data to suggest the likelihood that it would stick open

15 , was one out of 50. So, it's the beginning of the sequence.
!

17 It's one of the ingredients that was a precursor to TMI.

18 i DR. SIF33: Even if the probability is one out of 50

19 that it would stick open, do you think the probability is now

20 as high as it was that 1: would stay stuck, stay open?

21 DR. ROSS: No, sir, because of operator intervention.

22 Its orobab.ility of stickinc. co.en hasn't chanced, but the. .

23 probability of the flow path remaining open is markedly less.

2 I think the operator would be much more alert to the shut valve.
*M F31 A e00 f te rs. 190,

25 DR. SIESS: Even without physical chances in the plant?

my .g
Oft & D 4
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i
i.

I? DR. ROSS: That's right.
1

1

2 I want to turn now to the work that we're doing on

3 Westinghcuse and Combustion.

4j (Slide.)
!

5| The work is about the same in terms of scope. New,
l

6 what we envisicn as the work product -- at least this is our
!

7, present thinking -- for dealing with the other ;WRs, both

3 PWRs and SWRs is neither a bulletin nor an order. We are

9! oresentiv thinking about writinc. letters to each utility not
; - . .

I

10| otherwise covered by an order, at varying times in the nexn six

II weeks or so, with some new short-term recuirements. These are

12 ' the operating utilities that I am speaking of.

l' In order to get a precise basis for the things that we
. .
I

l ''
want done differently, we are developing a generic report which

15 is not truly generic because there are soecific auxiliary,

16 feedwater chapters and sections in it. The report would look

j ,' , something like NUREG-0560 did for the B&W case.

I3 ' This is an abbreviated table of contents. We are

I9
fairly well along in this report. We expect to complete the

20 report for Westinghouse and CE in the month of July.
e
t

%)* ' DR. LAWROSKI: So, if we had a Michelson transient --
I

'2 ' DR. ROSS: It's specifically listed. We asked, in'

3
.

2 cuotes, the ?WR people to respond in writing in detail to his

24
concerns.

=& R eportert, Inc.4

*G
'- Okay. In order to get started -- in other words, for

a

577269
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l ', us to have the information fcr us to develoo this generic
h

.

2 ,, report -- we sent out some information recuests to the operating
n
,

3] plants.
!
!

4; (Slide.)

5 They're in two broad categories. The report deals

6! primarily with small-break LOCA and with auxiliary feedwater
.
!

l
'

7, and with possible changes in operator guidelines and procedures

3 that might go along with those two events. So, we asked each
|

9 cperating plant to give us updated information on the auxiliary

a
10 , feedwater system and its role in various transients and acci-

I

11 dents.

12 , DR. SIESS: Is this the May 4 letter?

13 j DR. ROSS: I don't remember the date, but it sounds
i':I

'

14 right.
,

i

15 We also asked some generalized information on analysis,
.I

16 i which I will have more detail on. We fleshed out these four
i

!

17 points on analysis. This is very cryptic. It says: more
i

a

la a information, more analysis on small-break LOCA and feedwater
d

19 ' transients. We have greater definition now on these analysis

20 events.

V

21 .i PROF. KERR: Denny, I assume that somewhere in this

22 ' process one is putting some emphasis on increasing the relia-
<

2 3 ,. bility of the main feedwater, because you certainly need
1

24 auxiliary feedwater in many cases in which nothing did go wrong,
N- Si AfDOrYfr$.Inc.

25 but main feedwater, it seems to me, a lot of cases in which
!

gm ;,=yn
v i f no f u

a
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1.i it's been called on, very simply because the main feedwaterJ

.i

2 f system is unreliable.
;

1

3. DR. ROSS: That's true, Prof. Kerr. That's not in our
1

-

4 scope of work. We're not doing anything short term with
t !

5 | operating plants on that line. That's not to say it isn't
!
i

6 -| needed, but it's just that it's not in our scope.
i

|

7| PROF. KERR: What determines your scope?

3i DR. ROSS: Nell, we were trying to get --

'!

9i PROF. KERR: I would assume that vou were trying to
I.

10 | make reactor plants more reliable; therefore,you pick the thing
n

11 that is most important. It seems to me that that here is

12 concentrating on the auxiliary feedwater system. Or In I miss-

1

13 ing something?

14 DR. ROSS: I understand the question. The arrival rate

15 , of feedwater t;ansients certainly would be an input into some-
i

16 : kind of a risk calculation. If the auxiliary feedwater system
i

17 never works, then its reliability is irrelevant. I don't even

la know if -- in lessons learned, Bob, are you doing anything on

19 the reliability of the main feedwater system?

20 MR. TEDESCO: That's probably part of the long-term

21 regulatory effort. We wrote that out in NUREG-0560, limiting

22 areas we should consider. You're probably not going to reduce

23 to zero the frecuency of transients.

24 ?ROF. KERR: I didn't know if anybody was suggesting
+, si aemeters. inc.

25 reducing it to zero. Sun it seems to me that you possibly

r~~ v e')4O d i de t A.
a

-
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I]couldreducethesum.
4

2h one gets the impression from LER that the control sys-
1

31 tems are somewhat primitive, particularly --
d

4) DR. ROSS: Pardon me. We did something for B&W. We
I

i

l5 j did start something.

6 PROF. KERR: I am not talking about E&W.
!

7 DR. ROSS: That's the only one. -

1

3 3ROF. KERR: You're not thinkinc about LERs the same
i

'

9 way I am.

10 DR. ROSS: We put a time on the order recuiring failure

Il modes and effects study on the integrated control system, which

12 has been an initiator of some feedwater transients.

13 1 MR. TEDESCO: Denny, we are including that in the letter.
!I

I' 1 -

: for all plants in the long term.

15 DR. ROSS: The next few slides are some tentative con-
J.

16 l clusions on these studies. Like I said, we're pretty far along.
!

17| I am not sure whether in the final disposition whether each of
i

18 these recommendations would stand and whether it will indeed

19 stand on the short-term list, or the next page, which is the

'O long-tern list. These are all for teh auxiliary feedwater sys-'

21 tem. Since the analysis work is not complete, we don't have any

, , .

recommendations and conclusions that I can share with you today"

,, n
in that area.

.

--

,#'
(Slide.)

3 .i aeoon.n. inc.
,c

And these are applicable for the Westinghouse-Combustion"

577272 .
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1 class. We have done nothing along this line yet for the BWR.

2 There are seven short-term generic recommendations on

3- the auxiliary feedwater system. I don't think I need read

4 through the slide. The thrust is to increase the reliability

5 and availability of the feedwater train.

6 Probably No. / might be the one that would be of the*

l most interest, because some plants -- eight or 10 -- still have

7|
8 i manual initiation of aux feed. That's one of the recommenda-

9i tions that I think might be a target for going from short to
|

10 | long term.
|

11 DR. CARBON : Excuse me. I haven't found that chart

I12 yet. What does 7 say?

13 DR. ROSS: The auxiliary feedwaters system should be

14 ! automatically initiated (control-grade circuitry) but retain ,

15 the manual start as backup.

I

16 j PROF. KERR: Is there some reason for having it manual?-

17 ) Why is it manual in some plants?
!

18 ! DR. ROSS: Why was it doni manually in the first place?
|

19 | PROF. KERR: Yes.
i
i

20 ; DR. ROSS: My understanding -- and I have to qualify it
i

!

21 |
that way -- is that at the time, which is -- what -- 10 or 12

,

I |
I22 years ago, it was thought that there was ample time, like 20, ,

23 30 minutes, to start them up, and operator action was suitable

i

24 | for this purpose. But there is enough inventory above the U '

Ao ,ral R eporters, inc.

25 j tube that by the time it boils down the operator will have done
;

577273
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1 his job.

2 PROF. KERR: The consensus now is that much time i s
!

3' not available, or that the ope.rator will have so many other

4 things to do that it should be automatic?

S' DR. ROSS: I think it would be more the latter than
i

6: the former. The time hasn't changed. There is as much time as
i

7| there ever was. But it's also more in the area where the con-
|

8! cept of single failures and single operator error may not be

9' what we want to regulate in the future. And to depend on the.
i

i

10 operator to do something may not be the best way to go.
.

r

11 i PROF. KERR: It seems to me as is you have concluded --
|

12 ; DR. ROSS: Excuse me?
I
i

13 j PROF..KERR: It sounds to me that you have concluded i

i
14 that it is not the way, not that it may not be the way. You

!

15 | made it automatic.
I

16 DR. ROSS: I think it will be made automatic. It's just
,

17 ' a question of time.

18 j PROF. KERR: I am simply trying to understand why you
\

19 ' concluded that the automatic is safer and more reliable than
20 ; manual.

I

21 ! DR. SIESS. What is the status of those generic require-
1
|

9! ments?
|

23 DR. ROSS: They are items being discussed internally
24 within NRR. You see, our report is about half drafted, andy

iAe eral Reporters. Inc.
|25 d they're on draft oieces of oacer within the staff's --

3 ' ' '

g 5.77274s

1
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1

.i
ll' DR. 5:ESS: Possible staff positions.

i

2| DR. ROSS: That's right. This is one thing I wanted
'

'\ ;
.

,
i

13j to cover when we got through, when I got through, was the
f il,

4| potential for full or subcommittee interaction on all of these |
.) -

endd7 5 ,. recommendations.
!

I i

6!
!

7 'l
.i

I

ai
.i

9

I

10 'i,
a

11

12

13 d
;

., .

14 .

'l

15 !

,

16 .i
.I

17

.i

la 1

19 '

20

t

21 ,

,,
. . ,

il

t

23 h

24

e- ai Reporters, Inc.

, , .
..
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:r-5 3 5 4 L We have shared these viewpoints with the combustion

1
-8
1 1 and Westinghouse operating utilities. Th.ey have seen these,

,

's
n

3| recommendations and undoubtedly have an opinion.
I

:

4; Yes, sir?
!

MR. MICHELSON: Before you leave that slide, would
5

1

you comment on the question of at what point ir time it might6|
, ! not be suitable to say, isolate a break and that scrt of thing
/|

I

,; as a part of the generic problem of providing operational
o

I

instructions.g

PROFESSOR KERR: Would you cermit me to continue to10 -

jj, pursue the question that I was here --

Wh t is the process that one goes through to12

lo q determine that a.utomatic actuation is safer than manual? Have
t

;4 you not some sort of formal procedure?

15 DR. ROSS: Well, what we have done -- I can' t
i

16 describe it to you because I haven't reviewed it yet myself.
!

j, We are preparing a reliability calculation. I don't know. I

ig hate to put Saul on the spot, but Saul's people are doing some

19 unreliability calculations on each of these auxiliary feed

20 water svstem types and I think there 's about 20 tvoes, and we're-
--

j using that as an input in deciding this system is not reliable,
,

'2 and it needs to be made =cre reliable.4

I

,3 PROFESSOR KERR: I was specifically referring --. -

: MR. LEVINE: A number of plants are going to be
el " 31 A fDOrters, Inc.

23 visited by people for a probablistic analysis staff alo.ng with
t -

d( .&,,(
a

%
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31s-2 ); human f actor consultants to lcok at the specific arrangements

,

,p of some of these manually started systems to determine what'

.
f I

a i
-

3j the manual start might contribute to unreliability of the
.!

d
system. And then when that work is completed in the next,

.
.

!
,

5
month or so, then we'll have a better basis for making a

6 decision.

7 PROFESSOR KERR: So, the decision hasn't yet been
4
.I

- ; made.2
,

9 DR. ROSS: No.

l
to i PROFESSOR KERR: Okay.

.

11 DR. ROSS: Now, I was with Dr. Lipinski or Michelson?

12 MR. MICHELSON: Do you want me to repeat it again?
i

.

13 The question is very simply to what extent are you considering

, i

1.: ; break isolation actions in analyzing the operator response to

15 , small breaks?
i

t
t

16 ; DR. ROSS: Are you talking about an isolatable

17 reactor primary coolant system break?

IS MR. MICHELSON: I mean a small break that might

19 pocsibly be isolatable in which case is it all right to go

22 ahead and do it?

21 ; DR. ROSS: This is one thing that is going to be
i

22 covered during our generic negotiations. It came up in
i

- 23 particular, because if you had a small break like in the let

24 down line, or if it was an inadvertent opening of the PORV,
..f si Aeoomrs, Inc.

25 those t.ro locations that are isolatable that you could get

5??;i?? '
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l.
1s-3 h that system down, turn on the high pressure injection or the1. -

o
t|
n

2- charging pump could go up to full flow.
;l

Another question is, when should you terminate-
J

J
|

.I that injection. And the concern is either relif ting a safety-

1
i

5 valve or release valve or else the pressure vessel integrity.

6 1 And I'm not sure we have the best criteria for terminatinc-

HPI, but at any rate we are looking at it on that basis.-
/ *

o .I DR. CARSON: Walt?-

:

1

9| DR. LIPINSKI: During the B&W presentation when rhey
i

i

10 1 described their design of the pressurizer, under the conditions

11 of volume shrinkage in the pressurizer they allowed the heaters

12 to be exposed. Under shrink condition the heater power would

13 be on calling for the systems to pressurize. They used
i

' pressurizer level to interlock power control signals
~

14 to tho s e
i

15 heaters. Similarly, when the level comes back up, this inter-
1

lock is sue. osed to work to turn the heater power back on. On16 , c
!

17 the way down it may not turn the power off when it's supposed

13 to. On the way up it may not restore the power to control
1; those heaters. The reliability of this level control system I
20 have questions as to how effective it is. Are you considering

2j looking at this aspect of it?
,

22 DR. ROSS: I don't know if we're considering that
22 specific thing. We did ask each plant to verify the extent

24 to which the heaters were operable from on-site power. I believe
y .r a! 9 ecorters, Irc

25 most of them do have a bank or so operable, not at the seven or

577Z78 .
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I
1s-4 1 eight megawatt level, certainly, but at some control level. But

l
1

2 ' I don ' t think we have that level of detail that you're talking
.i

.

2 !about.

4 DR. LIPINSKI: This level system is a very low

5 reliability, and these transients have to be analyzed without
i

*

i , .6 | the availability of feeder power for f ai. lure to cut it o::.. wnen
.

!

7 ! they are supposed to.
l.

3i DR. RCSS: I think all we can do -- your comments

9 will be in the transcript and we 'll consider it as we go through
1

10 ! the other two plants. I don't have an answer now.

11 (Slide.)

12 Some possible long-term recctmendations again on

13 , the feed water that have to do with safety grade initiation.

la There's been some concern expressed about the mo tive power.

15 Should both feed water pumps be of the same motive power? Should

16 one be steam and one be electric? Of interest along this line

.

17 ' is a transient, feed water transient at Davis Besse which uses

18 two steam-driven pumps and had a complete loss of f eed water.

10 The steam generators dried out.

20 ' The steam was being diverted to one of the steam

21 turbines, but the turbine was only running at about two-thirds

22 ' of the speed. It wasn ' t pumping the water, but it was using

23 ' steam up. The operator noticed that the steam pressure was

24 going down and the steam generator -- the level was dry, so we
w a con n. inc.

,-
-3 took manual action to raise the speed from roughly 2iOO up to

r-07h79
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sis-5 3500, and then the pump develoced enough pressure to have'

1, -
g

.

2' feed water.
.i

3| Had this secuence continued, I guess there's a
i

possibility of having a dry steam generator at zero pressure.4

5|I am not sur' how likely it is, but the potential was there.

I
i Had electric been available as a diverse motive cower, then

6
i

,

' the operator would have had more flexibilitv.-

i: -

|
,

3
This certainly is a lonc-term consideration.i

-

|

9| It's mentioned here as Point No. 3. Now, whether we
,

!

10 a. take the ultimate viewpoint and sa.v that v.ou should have at
:

11 least one steam turbine, I don't know. I think we will have to

12 consider in the long term the diverse motive power for auxiliary

1,.,, feed water svstems. I think this is another area where-

ja Saul Levine's risk assessement or probablistic studies on

15 feed water will help a lot.

16 DR. SIESS: Denny, your Item 3, what you said

17 didn't cuite sound like what it says on the chart.

13 DR. RCSS: I pointed out that the chart is concerned

19 with diversity from AC power. Eut an ecual concern would be

c diversity from steam. The same argument goes both ways.

21 DR. SIESS: What do you mean by AC power? Diesels
,

i
'

2: or dedicated AC power.

23 DR. ROSS: It could be that or it could be a steam

24 turbine.
aP ral Reporters, Inc.

25 DR. SIESS: But when you say eliminate AC dependency,
r-

a?h80
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sis-6 1 ~ I would read that as meaning that it normally would run under

2 diesels , but you don' t want to be dependent on the diesels. But.

1

3 there are auxiliary feed water pumps that run on dedicatedi

i

l

4' diesels.

5 DR. ROSS: I would think that that would be
i

1
!

6 acceptable also.

i

7! DR. SIESS: What is the rule on this?
;
,

3i DR. RCSS: I don't know, do you Bob?
l

9 MR. TEDESCO: On that point the action has been that

i10 > you would have one train in the auxiliary feed water system
4

11 that's got to rely on AC power. That means the water-driven

12 pumps, whether by a diesel or a steam-driven pump and on the
1

13 valves would not have to rely on AC.-

14 DR. SIESS: Sv. AC V.Cu mean onsite or offsite AC?
,-

15 MR. TEDESCO: Yes, sir. Diverse systems.

16 , DR. SIESS: And this would go farther than say one

17 motor driven pump not dependent on AC, and one s team-driver.

13 pump not dependent on AC.

19 MR. TEDESCO: That would he an acceptable arrange-

20 ment. Not only the pumps, though, also the admissions

21 valve and so on.

22 DR. SIESS: Have any studies been made of the

23 reliability of turbine driven pumps? It seems to me for awhile

24 we were seeing an awful low liability on the 3&W HPSI .
31 R &Dorters, Ina

25 DR. ROSS: We asked two dif ferent B&W people that
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use steam-driven turbines what their experience was . From both31s-7 1

n,
.1 unreliability; failure to2 ; sources we independently got a

u

3 ; start on demand of these turbines that we were looking at.

Saul?,4

5 MR. LEVINE: I'd just like to add that in looking at

6
the transient involving loss of main feed and then relying cn

I
7 , aux feed vou have a situation in which both feed water trains --

'

-

I

3|you get involved in a very serious situaticn after half an hour
'l

9 | to an hour, and you would like not to get into that situation.
|10 ; So, you would like to have an aux fe2d system that's highly

4 .

11 reliable. Even if you could improve the reliability of a main

12 f eed water system somewhat, you're unlikely to achieve more
'

13 than an order of magnitude. It might be difficult to achieaze

n

14l even that. So, you need an auxillary feed water system of
a

15 | high reliability.
i

'f
,

16 q And in the Surry plant, which was looked at in

17 WASH-1400, there were in fact both electric-driven pumps from
,

15 either onsite or offsite pcwer and the steam-driven pump. And!

19 you need that kind of a system to get a high reliability system.

20 DR. ROSS: Professor Carbon, in the interest of

21 time I think I'd like to pass the next four slides, especially

22 , if we are going to have some subsequent subcommittee discussions

23 on these gene.-ic topics . I think they speak for themselves

24 (slide), but I did want to emphasize operator training.
Fat R fDOMerl, INC.'*

25 We do expect to conclude -- we heard earlier this

'
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i

sis-3 1
morning on anacmalous transients, additional scenarios need to .

2 be developed on anomalous transients. They need to be

3 , sinulated on computer codes , and ultimately on the reactor
,,

d

4 training simulators, and the operators need additional training'

1, on how to cope with the unexr. ected.:
s

l
DR. KERR: Mr. Ross, a number of us have been tossing

6||
7 around the term anomalous transient. I am not sure that I know

!
!

3 what an ancmalous transient is. How is the term used?
,

I

o1 DR. ROSS: To me it would obviously be one that is
-

I

10 . not analyzed in Chapter .15.
I

,,

11 CR. KERR: I'll accept that as the working definition.

12 DR. ROSS: That's a bare start. I think it would be

one that would.come from multiple ecuipment failures. For
13 3

la example, a total loss of auxiliary feed water for 20 minutes
,

!15 for a U tube boiler where it degraded long enough from whatever
,

!

16 mechanism to produce some voiding in the core, chat's
1

17 ' ancmalous. Now that you' ve got these voids, or as the joke

10 goes, new you have this battleship on the prairie and how are

19 you going to sink it?

2C In some instances it would be a nonmechanistic

21 approach to an unusual primary ecoling system.

I

22 L Roger has got his hand up.

23 DR. MATTSON: Roger Mattson from the s taf f.

24 Bill, I think there's a terminology evciving, but
%1 'f t < R f DCftef S, Inc. '

25 I' not quite sure that we've frc:en on it yet, but I think

577283 -
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1 9d
4
Usis-9 ;,,mavbe we're using it too looselv. The Tedesco report picked

. .

2 up off normal transients and accidents as a new terminology
o ,

J

3 and anything using something similar to that. I think we see

4i from the lessons learned cersoective, and maybe we can talk
. .

that a little later on when we get up and try to give3|,about
6 I cur summary of where we're at.

i

i

1

7J A need to increase understanding and increase
r

.I

3 capabilities, expertise, training, what have you in the
-|

.

9, nonprescriptive design basis event Kind of analysis. We
i
.

10 think that people understand f airly well how Chapter 15

11 transients or Chapter 15 accidenc would progress given the

12 traditional regulatory based sort of a single failure. And we

13 at the moment see no ccmpelling reason to change the design
g

n"
14 basis as the regulations stated.

I

15 , But we do see a need for training operators, for

16 | increasing staff' understanding, for increasing technical

17 support understanding and utilities of these Off-design bases
!

181 or of f-normal transients and accidents simply because your

19 design for a transient of moderate frequency and you had a

20 single failure doesn't mean that you want your understanding-

21 to s top there. There can be multiple failures. There can be

22 anomalous things. And recognizing that you can' t anticipate

- 23 every possible sequence of events, we're heading in a direction

24 of increasing the capability of operating crews and of diagnos-
ce ro Reoorters inc.

23 tic instrumentation or what have you to put the operator in a
i a-077484

-

-



,

96
'

sis-10 t more productive position being capable of intervening product-
d
:i

2, ively in the course of an accident by increasing his understand-
i

'l
3;Ing or what to expect, what to do, how to think, what instru-

4

I
: mentation to look for in the event of an off-normal situation,

5, meaning off-normal compared to the design basis analysis.
.

'
4 DR. CAR 3ON: Chet?
- !

i

7' DR. SIESS: Mr . Chairman, could I offer a definition

' i.

3' of an anomalous transient for the Cc=mittee's consideration?

9{ An anomalous transient is one you have not
.

10 analyzed.

11 DR. MATTSCN: No, because we may want to analyze

12 some anomalous transient.

13 ., DR. SIESS: After you've analyzed it it is no
i

14 longer going to be anomalous.

15 DR. :iATTSON : It would be anomalous perhaps through
,

16 , the design, Chet.
i

17 ! DR. SIESS: Ah.
!

18 DR. MATTSON: You can't put one of these things into

19 a simulator unless you analyze it.

20 DR. SIESS: So, when we make a distinction between

21 design and safe operation of the plant , and you don' t have to

22 design the plant for everything in order to operate it safely.

23 , DR. ROSS: Professor Siess, let me f ollow up on that,

,.
1., I may.

.

*~

MJ "at Reporters. Inc.1

25 DR. SIESS: Think about the definition.

577285
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1

1s-ll 1 DR. MATTSON: I think we need to, you're right.

2! DR. ROSS: Let me follow up a little, because we're
i
l3 j still trying to decide where to go from General Electric BWR's.
i
1

We've considered two things : One is to go through
4

5 a sort of mechanistic way where we would degrade by multiple
!
i6 ! f ailure and multiple operator error various systems that
,

i

7!.roduced as yet unanalyzed transients. These, of course, couldc
J

3fbeanalyzedandthesecouldbesimulatedandtheoperators
t
,

9! could be trained on it. And in order to walk down that road
<

\

10 > a bit, we've c.ot for audit ourc.oses some procedures, and we're
.i

.

.

11 going through them to see where we want to go in that respect.

12 We did consider the alternative was to just tell the

13 operator you have moderate core damage, a significant portion
1

la of your clad has melted and disintegrated, and a moderate
,

15 amount of your fission pellets have been released. What are
i

16 you going to do?

17 We didn't tell him how he got there ; he's there.

13 , That would be a true anomalous transient.

19 DR. SIESS: You can't possibly think of everything,

22 I mean you can't possibly make every combination and

21 permutation and mistake and anomaly. But if you think of

I

22 enough of them you'll probably envelope a set of conditions

23 that you could then give information to the operator about

2' and you don't have to design for them. You may envelope them,
9f al A fD3ffers, I FC.

25 but you may find that there are three dozen things you can

a-
[ w

a
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1'1 think of that will all get you into the same general situationsis-12

2 that you could keep out of.
|

3' Whether the operator would at least know what he
1

was getting into --
4 3

I

I DR. CARSON: Time is running out on us. I thinke

~l
i

6 we'd better move ahead.

7 (S lide . )

3, DR. ROSS' I said that wa were going to have a little.

1
9, more detail on the analysis. This slide and the next one are

10 more detail on the analysis that we want Combustion and
*H
l

11 Westinghouse to do. First, they want to develop some methods

12 for analyzing small breaks. They found that the very small
.

13 breaks at TMI, the existing analysis methods weren't cuite

la good enough, (slide), especially when we had voiding or non-

15 condensibles postulated between the vessel steam and the steam

16 generator.

17 Once the methods have been developed, we are going

la to do some applications of analysis for various classes of

19 plan ts .

20 IGt. BENDER: I am sorry, Denny, but I am just

21 confused as to what that analysis is sup,osed to tell us.

22 When you start doing analysis that includes voiding

23 of noncondensibles, what are you driv 1:a a t?

24 DR. ROSS: We're looking at four ways to maintain
a 4i aeaorms. inc.

25 the heat transport path from the core to the steam generator,

em a
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sis-13 11 even though you don't have a single phase licuid doing the

1

2L W0rk-
||

3 ,1 MR. BENDER: Is that presumably after core oxidation.

has occurred or before?4

5|| DR. ROSS: In this instance, before. Although, if
i
i

6 you postulate arbitrary amounts of noncondensibles it could
|
|

~ have come after. But all the analysis that I have talked about7
!

I

g j cn the short-term work is for an otherwise intact core in terms

of heat transfer.,1
.

1

l10 , DR. SENDER: I was bothered about the tern noncon-
!

e
11 , densible. I am still bothered about it, because if the source

12 is not for noncondensibles that come from reaction with the fuel

13 -- I don't know where it comes from.
q

14 DR. ROSS: We've done kind of a mass balance. There's

15 ' some stored in the water. It comes out at saturation. Not a
o

?

16 ' whole lo t.

17 There's some in the gas, not very much.

Is MR. LEVINE: There's nitrogen gas in the

10 accumulators.

20 MR. BENDER: It can be all kinds of things, but

21 sometimes I wonder about whether analysis means anything when

22 you've got to invent the mechanism by which it gets there.

|

23 DR. RCSS: I understand. Hopefully, these analysesj

24 don't mean anything. However, there's a subcommittee meeting
2.- ai neconer, i ,c.

25 with Prof essor Plesset next week where we'll spend =cre detail

577288 -
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I

i

31s-14 ) on these subjects.
'

!

MR. BENDER: He's a great enthusiast f or tho s e '' ' nd
2

|
,

3, of analy ns.
1
i

(Slide.),. i

5 DR. ROSS: In order to get the analysis done I

i

6- mentioned that we've been working with an owner's group of
t

,I Westinghouse and CE have agreed to an owner's c.rouo. We are
., .

i

'I

3
working mostly on the generic analyses and the procedures that

l
, _f 9, would be furnished from the analysis to the utilities; either

,

!

-5 10; the guidelines or the diagnostic.
1

11

12

13

1.1 ,

15

16

17 -|

13

19

20

21

,,
ss

91
s
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Our schedule for Westinghouse should be completed at'
iia

o
;l

;g the end of the month, and Cc=bustion, I think, we'll know in
l

3 a few days.

4 On the subject of bulletin response, last month you

5 had a chart which utility had done what with respect to what
i

i

6> bulletin. There is an update of these in here. In the inter-

7 est of time I guess I will pass those up. Let me go to the
g

1,

3 last two slides to just bring us to where we are on the boiling
j

1
9 water reactors.

10 (Slide.)
4

i
I

11 ' The BWRs have been, prioritywise, at the end of our

12 line. We're beginning new to assign people to work on them.

13 1 Of course, bids have gone out. We've got most of the responses
h
o

14 il in, and we're looking at them. We've only recently started to
.I

15 work on the generic review. We're trying to decide what
'l

16 transients that we discussed should be considered. We have a
,

,

17 ' meeting set with the operating SWR utilities late this month.

18 a We hope that that results in an cwners group where we can do
il
1

19 the analysis work as needed in July and complete it as shown

20 here in August.

ml, ( o .1.; m _ . )aae .

t

I

h

22 j Scme of the things we were thinking about reviewing.

23 ' Notice the ACR S is up to the top of the list now in terms of

24L recommendations, and additional transients and small breaks.
7- '81 AfD0fttfs,Inc. ;

25 These -- I cannot define these at this time, but we're still
1

es. = A
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1L.trying to work on them ourselves.
.

n .

e .

20 Some of the other matters: more guidarme to the |
n
i

3 coerators. We're hoping to cick un the Ov. ster Creek event and |q
.

it '

14' see what significance it had. And some 0560 matters applicable |
: :

!

S to BWRs. As I said, we're going to meet on the 28th of this :

6 month. We hope to get an owners group started down the line

7 there.a

1,

3I This is nll of my presentation. I did have, I guess, a
!

1

9 question as to how the committee wants to interact, if it wants

10 to interact, on any of these meetings. I am not expecting an i

Il ' answer now, but I think if you want to have subcommittee meet- i

12 ings or further discussions, please let us know.
.

. i

13 F DR. CARBON: Fine. '

I ". .
ii Are there questions of Dennv? .

.

!

<i

15 DR. SIESS: Mr. Chairman, it just occurred to me that

16 we've got a TMI-2 subcommittee that I think is the appropriate
.

4,7' interaction with the owners group on TMI recovery. Of course,'

U

181 we've got our implications subcommittee, which is the appro-
19 priate interaction with the lessons-learned. How are we hand-

20 ling the interacticn with Denny's group? Since the staff has!

o

21 ' a very logical organization, it seems to me we've sort of got,

!|1

-, o
a middle ground. I think we might consider it."

-

,3 o; DR. CAR 3ON: Appropriate maybe to discuss that further-

2 '* Saturday,
'ai Repo,ters, Inc. i|a-

SC
Thank you, Denny."4

rme
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1[ Do you want to break before? Let's take a 10-minute |
||

'

o i

2 ", break and make it as short as we can. '

l
3j (Brief recess.) i

l.
4 'I 4

L DR. CARBON: Let's go ahead with the meeting.
i

'

5 Roger.

6 DR. MATTSON: I want to spend just a couple minutes

7 giving you for the first time formally as a committee a descrip '

8" tion of who the lessons-learned people are, how we're organized.'
l

1

?I I won't spend a lot or time at it because there are more
'

10 substantive things to talk about. i

Il Following the remarks that I want to make, Jim Milhoan ,

12 from the task force wants to spend scoe cime on operations.
a

13 h Then Bob Tedesco is prepared to go into design and analysis to ;
!i
'!

14 the extent you have time to listen and want to discuss it.
t

15
]

The task force has 21 people: two managers, myself and-

o
th

16 ' Bob Tedesco. Warren Minners, whom you know, and my technical

:1,- assistant, with the general reactor systems background.
:

18 , Dick Ireland, whom you know, with a fast reactor systems,
n

1;
sing.,e rallure ,r:inc or background, senior technical sta:rer.

. , . _ __

20 Chuck Long from the plant systems area, with a cuc' ground inr

'l ., one system generator reviews, system generator reviews.-

t

I

e, a
Bob Telford from the division of operating reactors, with Kind" '

'
,

, , p'
of a generalist background with reactor systems croability."

,, - John Olshinksi from the reactor systems branch. Jose Calvo
"

4 C1 3 rat Reoorters. Inc. '
,e

from te power systems branch. John Vogeiwied from the core"

.

u. nsF:
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1

I
,

3 , ,'c performance branch. Bill Milstead from the containment systems:
L

,

i

2 branch. Harley Silver from the division of project management.
i

4. I
'
i

31 uim Conrac- -

nrrom t e division of project management.
-

i
i

d Sill Stoddard from eff' snt treatment systems branch. I
-

,

5 Gary Krug from the radiological assessment branch.

6 Gary Hollahan from the analysis branch. Leo Beltrochhi from
4

7' instrumentation and control systems. Jerry Holman from the

3 operato_ licensing branch. Larry Chandler, a lawyer.
- 4

J
9

Jim Milhoan from tne office of standards development; they're
i

10 ' specialists in operation standards. Sob Kudland from the
i

11
office of research, with a strong background in reactor systems

12 and operating reactor licensing before he went to research.

13 1;
Terry Harpster from the office of inspection and enforcement;

n
Id he's from the field office and was very much involved in Three

q
i

15 Mile Island. Laka Barrett, whose effluent treatment radiologi-

16 0 cal assessement accident analysis background,from the division

17 -

or operating reactors.

I3 We've organized the lessons-learned work into three

1*1' -
groups. The first group is a design and analysis group, with

20 f, the obvious systems excertr from among those that I read. The, .

'l

$1 4 second group is an operations group with the operator licensing,.'

,, li

". operations, and standards, and some man-machine instrumentation
n

d
23

and controls reactor systems expertise within that group itself.

2 ~d
The reason being that we think one of the fundamental iessons

a ,ai aexnm. inc. d
25 we learned is that there is a disconnect, an uncoucid-- between

p 677493
-
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. !

l t

1| necole who, day in and day out, worry about operations, opera-
i

I .
..

o .

2| tions procedures, operator training, and the people, on the i
t

fl
l; i

3' other hand, who, day in and day out, worry about design analy-
!i

I

J' sis and review of design and analysis; said disconnect occurring |

5 not only in the industrv as we understand it today to varying
i

6 degrees, depending upon the utility, and certainly within the

7 NRC, where traditionally up until this time procedures have not

I
3 been thoroughly combed in an engineering analysis sense, they've

9' been reviewed for their existence by the office of inspection
1

10 and enforcement, but not with an independent adequacy viewpoint,j
,

1 1 +I more to a bookkeeping audit.
,

12 They are not reviewed at all in the licensing process,
i

13 so we've started with our basic organization to try to come at
o

-
n

14 that problem and to come up with novel ways to couple these
. .

1

15 ' important parts of reactor safety.

1.6, So, we have the two technical groups: design and
!
t

17 | analysis groups, and operations, then, a project group which
.

n
1

18 o Harley Silver, Jim Conrad, Dick Ireland and, to a certain

l', extent, Warren Minners, and the lawyer participate in.Y

u

20 ' There the primary reason is so that we can' keep track
i

21 of the various parties to the lessons learned from Three Mile
i

22 'I'Island. One party, of course, is the ACRS. So, for example,

,,1 . .

a; Jim Conrac. is the project manager to Keep on top or_ coorc..inat-
t

24 ing the response to the ACRS letters, including your recommenda-
ce- rai R eporters. Inc.

25 ' tions on lessons learned, and for arranging our business with
1
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-

n
!l

2i Harley Silver, on the other hand, is the man who will i

i,

i i

3 have to coordinate the short-term lessons learned from the
1 .

n i

l
4 standpoint of communicating with pending OLs and pending cps. -

t
i

^

.

5i That is those license applicants who are caught up at the
i

.I ,

o

6! moment in the process of our trying to learn lessons learned ~
l

i

7! and to set for them some additional licensing requirements
l

3 .i before either completing the construction permit process or
n,
'l

9 completing the OL process.
I

!

l

10 ' There is some urcency with getting on with that, as you

Il can well understand. The Salem 2 unit, the North Anna 2 unit

12 are both in operational status, as I understand it, today.

13 jet they have no operating license. There are some four or
J '

I

la ; five other plants due to ome to that important milestone
.

15 ; within the remainder of this calendar year, and we need to set
I

.

116 down in some svstematic and disci.olined wav the requirements
., . .

1

-

17 ;s that we wish to olace uo.an those c.eoole before allowinc. then,, . _

:i

IS to receive their OL, to finish the CP.
i

't

19 ' I had hoped today to be able to give you a status

20 report on all of your recommendations. I must apcligine that
,

21 ! it's not here. The man who is pulling it together, Jim Conrad,
I

l

22 has been ill the last several days, and because there are a
u

' 23 , limited number of people on the task force, we were not able
a

24 to complete that status report.
*I al Reporters, Inc.

25 , ;et me summarize it by saying that we have taken your
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i
a

1tjrecommendations, distributed them within the staff to the vari- ,:

h
o

2s ous o::1ces that we feel will play a role in responding to your |
0,
ii

31 recommendations: the office of research, the office of |
, !

4| standards development, and NRR. ,
i
I f

|

5 We nave sougat to assign responsibility for each of ;

f

6 your recommendations. We are momentarily going to provide you
i

7 a written status, and I think it will be early next week, which
i

8 will say what's going on so far on each recommendation, when

!

9j do we expect to finish it, who's doing it, and, to the extent

10 '] that we can atthis point, what direction we're headed in. ;

I

',

II Suffice it to say the urgent recommendations, the ones
'

12 ! you said you wanted to move on cuickly, we're prepared to dis-
1

1
13 L cuss todav as we move forward to talking with you about our

a
-

4,

149 short-term recommendations from the lessons learned task force. ,

o

!

15 i Before doing that, let me tell you of our approach to
i

J

16 ' lessons learned in order to try to develop an operational
i
!

17 philosophy on how to proceed with the work of the task force.

IS We had basically 4.7o choices: We could have started in
,,

i

19 the beginning a couple of weeks ago and said: What are the

20 broad policy fundamental issues that flow from Three Mile

21 Island, and then assigned ourselves to going about developing

i

,2 ana,yses and evaluations c:_ those policy issues. Or we coula.z
. . .

L
~

23 have taken an approach that said: What are all the details;

..
what are the prescriptive details; what are the broad reccmmenda-4-

T- Si fleDorters,16C. i

a5 tions that have come from everywhere in the country on what we4

e,
d a 7 7 c- SG -
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i

i19, should be learninc from Three Mile Island. |
t

-

L
:' l-
I2! Thus, we felt a need to continue to consider short-term !
h

i

it i
I3:I actions; that is, those things that are necessarv to do now '

-
i

F I

4i because of their safety implications. Ne chose to start with !
I

i

5 the piecemeal approach; that is, to try to get our arms around

6 all the suggestions of which we have been made aware for !

1

7 ,, lessons learned from Three Mile Island. And that means those
l
!

l8i from the ACRS, those from the staff itself, the reccmmendations

'

9 from private citizens or public interest groups, the recommenda-

10 tions that have come from other industries as people with advice!
,

11 to offer have felt free to offer it, recommendations coming

12 frca congressional committees, residential commissions, what-
-

13 ; ever.

n

14 j We set about cataloging, prioritizing, understanding,
1

15 ' and keeping track of all those recommendations. We haven't

16 counted them yet. Let me guess: There may be a thousand of

17 : t v.e m .
h

U We then have been, in the last week, about the process18

:

17 " of putting those recommendations into two categories -- well,

20 , really, three categories: The first category is short term --
l

21 things that ye think are necessary to accomplish right awayt

22 |1 because they are either easy to do and thev significantly improve
,

23 the safety of operating plants; or because maybe they're notg

24 so easy to do but they're a hole that maybe we see now but we
. 'al A eoorters. I nc.

25 didn't see before that we think is urgent to get out and fill.

S7?;iS7 ^



ov9.

i

h 3

109 i

i ;

h

1 || A second category is a category of things that require
,H,

2 [ more fundamental decisions, more evaluation of the basics of
i

!

3 regulation and the basics of operation of nuclear power plants.

4| Before we feel comfortable with laying on band-aids or
'

i

5 gadgets or gimmicks, either in an operations sense or in a

'l
65 design sense, one of the reasons we want to put things into

,

r

7 those fundamental-issue categories is because we recognize our
d
,

I
8 finite resources to solve some of these problens. We have

9 finite resources. You have them. The industry has them. There

10 are only so many nuclear engineers in this country.
i

Il ' There also is, I sense in meeting with industry repre-

12 ; sentatives -- and I have met with many of them in the last few
,

13 0 weeks -- a tremendous enthusiasm for correcting the fundamental
:
4

la|| problems that Three Mile Island has called to our attention.
o

1

15 | And I want to foster that enthusiasm to address those funda-
o

16 mental issues and to address them quickly and to make produc-
1
e

17 " tive change. And I don't want to nitpick the industry to death
r

1

18 at the risk of losing enthusiasm and resources for addressing

1 ^Y the more fundamental issues.

20 ' So, we've been about the process of separating the

21 short term from the long term.

22 d We've also tried to cut those suc_c.estions that don't
3

.

i
r

23 make any sense at all into a fourth category -- and now I have
,

s

2 ** got them mixed up -- into the last category, the category of
w .i aeoorm s.inc.

25 things that, for one reason or another, are not worth doing

r,,vg$f 4
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1 ,; either short ter.m or long term. I am trying to keep track of
i

i.
2 g, the people who recommended them and making sure that they havei

I

h. ;
.

i
3 a response appropriate to the recommendation. I

i

i

4 DR. MARK: That must be cuite a stunt. !

5' DR. MATTSON: Yes.

6 Let me give you a feel for how we see actions coming

,

7 on the short-term recommendations.
i
i

8! DR. CARBON: Excuse me. Before you get into that,
,

,

'l
91 will you be, somewhere during your discussion, pointing out

10 what these fundamental issues are that industry has this

11 tremendous enthusiasm for?
,

12 DR. MATTSON: Yes. You had Dr. Ross describe a number
i

13 of areas in which short-term actions are being taken by his
c,

-
:

14 i task force implementing bulletins and orders and reaching

15 decisions on whether other orders or other bulletins are
a

i

16 ! necessary in the immediate reaction to the Three Mile Island
I
o

17 j accident -- diverse things: aux feedwater reliability, analy-
d

la j sis, ECCS performance, containment isolation. The list is

!? long, and I won't repeat all of it.

20 We have come to the short-tern decisions frca a dif-
.,

21 ferent perspective than Dr. Ross' grcup. He comes to it from'

n
't

22 , implementing day in and day out with individual licensees and

23 c' . ers groups those things identified in April and May as

24 important, and then those additional related things that, as
* . . . a' R eDO rters, !"C.

4

25 you try to address the important shcrt term, you find out that

r- f $ y% Uq
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i ,
'

; 11.1
I

i
1h there is another important short term. And he's generated a ,

n
H
II

1

h list and described it to vou. '

2| t
-

i '

o

3U We have come to a list for the short term from the 1

i

4 perspective of looking at all the recommendations -- our own and '
; .

! :
i

5 those of others -- and said: From among that set which we

6 think is all and it grows day by day, what do we "hink of the.
-

|

7i short term, what do we think of the things that are important
!
I

3' to do now?

9 Those two lists need to be meshed.

10 (Slide.)
i

11 ' And maybe this gives you a graphical e>:planation of how.

12 Eulletins and orders, lessons learned, recommendations from the

13 ' ACRS, Three Mil'e Island review, ourself, NURIG-0560, I&E bulle-
o .

1

la ' tins, Commission cuestions and directions. Those are common

15 inputs to both Ross and my peoplo.
I

1

16 ' Then lessons learned has some other inputs: other things
i

s

17 ' from the Commission, things from the Congress, thines from the
,

'S presidential investigation, and things from the general public.
!

f!
19 , Short-term phase 1 are the bulletins and orders, the

o

20 knee-jerk reaction, if you will, the things done early in April
i

21 . and Mav., s a v. i n c. these are things we ought to go in with. Ross,

!

4

22 is processing them now with Westinghouse, Combustion, and GE

-

22 and S&W.

24 Short-term phase 2, some of those grow up in this
t al Reporters. Inc

25 organization all by themselves. But we're defining ther from
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1 a broader perspective that I told you. What we hope to do vet >
* f

L, !
.

M2n this week is to free e the short-term requirements that we see
1 i

l !

3 ', from Three Mile Island; that is, in a collegial decision pro- 1.

'
\

'

I
4 cess involving Ross' group and my group, we will feed back all |

,

I !

5 the short-term actions not already being addressed in bulletins.
i
e

6 and orders, recycle them back through the bulletins and orders j

7 group, lay them on as requirements to operating plants, andq

1
1

3j that laying cn could take a variety of forms: It could be

l
9i further bulletins; it could be letters; it could be show-cause '

10 ' orders; it could be immediatelv effective rulina -- all acrocosi
i -

11 to the short term. And the particular kind of action being

12 chosen en the basis of its relationship to our current regula-

e ':9 13 q tions, of course,
m

O

1.1 "

'i

15 ,
,

16 i
.)

!

17 Q
u
l

18 J
,1

19 1
1

20
a

f
I

I

7 ) !I*

'l

22 d
!

23 i

r~ m - c a
*> ( ( O .. ,{,,

4
.

*
i

I al A fDOrters, Inc.
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j !, So, that goal of freezing the short-term recuirement'r . 5 3 5 4
;-10 :

U
11 1 2 [now is the sort of thing that we're working on most earnestly.

,,

The task force is in f act meeting at this point, working on the3

4 , final description of what the short-term recommendations are.,

t.

And, as you could expect, the urgent recommendations of the
5

IACRS are contained, if not alreadv addressed by the bulletins6 -

.

o

and orders scope of work. They're in a short-term chase, tco.7 i -

!
'

Scw, the other product of the short-term actions3:
1
' will either f eed them into the Division of Project Management,

a!'

i
'

10 the Division of Systems safety for communication. To the

11 pending OLs and the pending cps, we would hope to .do that on or

12 about July 1, and that's a couple of weeks from now. The
i

13 ' chances of making that are pretty good.
I

j4 j So, fundamental issues, coliev. issues, things that.

15 need to be decided in the long term are what we intend to turn

is our attention to as a task force. Early next week, certainly
,

17 , by the week af ter we should be devoting 100 percent of our time

13 to the long-term issues. We'll continue to follow in a

p; coordination sense the things that Dr. Ross is doing to imple-

20 ment the short-term, but we don ' t expect. to be much involved

21 With them.

2 Mr. Siess recommended that you might want to find a
,

:3. mechanism for following Dr. Ross' things yourself. I think
I

:4 tha t that may be a good suggestion, given what I am telling you
u nexrws. u.c--

25 now.

5??302
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1 |e
The long-term fundamental issues: Well, I don't

o

, [ know that I'm prepared to go into a long list of them, but let
.

me give you some ideas.,I-
.

"

We all know that we want to do somethinc different4 -

in the reactor operations areas. We want to do something3

6 | different with training, we want to do something dif ferent with ,
f

staffing, we want to do something dif ferent with qualifications,.,

/

education. I think we want to do it not only with the reactor,

e
!

coerator, we want to do it with auxiliarv operators anda. ; - -

i
l

io; technicians. We want to do it with station management. And I
i

11 th.'ik we want to do it all the way up to the vice-president

level.12

13 Before you can make piecemeal decisions on what you

1., want to do with this or that element of an coerations organiza-
'

-

15 tion, it appears to us that you have to answer some fundamental

16 questions.
i

;i For examole. Before you can decice finally what

j o- vou want an operator to be capable of doing, vou have to be. .

19 able'to state with some clarity what you think the role of the

, n. ocerator is. That may seem simple, but there is a school of. -

+1 thought that sav.s .vou oucht to chan e the machine and thincs,.

;; ought to be more automatic. There ought to be better

:3 diagnostic tools; there ought to be better instruments. That

24 says you want to make the machine better.
g ral R eporters, Inc.

:5 There's this other school of thought th a t says you

rmO c 7a.,C3 -

.



.

..

I'

| 115
isis-3 want to make the operator better. Well, how much better opera-1,
a
i

tor decends on how much better machine, or the extent to which
2 e. .

-

1

3' you can back fit existing machines.

So, until you understand the interrelationship3

between these two things that we want to improve them in the
5i

I
r

6!I g term, I think we have to step back and address some pretty

I
hard questions about what is the role cl the operator, what is

7

* * ''" " ' ''
8

,i

' suc. cort staff? Should thev be onsite? What should their9i - .

;

10; training and qualifications be? What should their communica-

'|
11 tions capabilities be? We could bandaid those things. We could

12 take the best of the currently existing ideas that have been

13 suggested in three months, lay them on and walk away from

ja Three Mile Island.
*

Ic We don't propose to do that. We propose to take on

16 these tougher issues for the next two to three months , think of

17 them from the broader perspective and towards the end of the

a

task force's tenure, which was ordained to be six months ,jg

19 almost a month at this task already, to sta te which particular-

;c recommendations should flow from these broader fundamental

21 considerations.

22 We will want to be back in touch with you as we

23 go about that process. I suspect we will want to be back in

24 touch not generally on what lessons learned is doing, but
Y- 3' A ePorters. Inc.

25 specifically in the area of operations, what do we think we

em .,

5 d h ,
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31s-4 33 want to do over the long term. We're going to tell you in a few
:
.

2 minutes what we want to do over a short term in the operations
,

,i area.
.i

.i

Emergency preparedness by the licensee within the.
\

S' plant is certainly something that the task force has some
l
I opinions on and of some thoughts to further develop. There

.,

7 acain, the role of the licensee depends upon what you decidei
-

i

?

the role of some other ceoole are.3 ,, - - There's a debate '5out the
-,

i

" role of NRC. If that changes fundamentally in broader9
!
,

10 ! considerations than the lessons learned considerations , then
d

11 the role of the operator that we'll be speaking to, might also

12 change,

l
13 ' Degraded core cooling is a further fundamental

'

14 consideration. We've talked about the reliability to do what

15 is necessary for decay heat removal system. It would be fairly

16 easy for us today to issue a recuest f or inf o rma tion , even a
,

17 directive, that says to the operating plants, here's what we

la want to know and what we want you to do with decay heat removal

19 systems; to either tell us abcut their capability or increase

23 their capability.

21 Well, the reason you might want to do that for Three
,

2: Mile Island is that there was debris, there was contamination,

23 there was leakage , there were cuestions about the performance

24 of the decay heat removal system because the degraded core
e al R eporters, Inc.

25 cooling event that people want answers to. But if you go to

577305 -
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31s-5 that kind of question now, vou are really coinc to have to set
1 - - - -

h,

2 some criteria against which to comparo your answers. What are
1

'

, those criteria to be?
1

il

4 Well, if they're from a degraded core cooling

cerscective, then you've got other questions you have to worry
-|3 - -

- ! about before you can choose those criteria. For example, wee
,

t

have a hydrocen design basis for recombiners and for contain-',

i - -

e

3i ment, and what have vou. A hydrocen design basis has been a
i

- - -

,

9, subiect of interest and work for some years, and acceptable-

1
i

10 , ways of dealing with that hydrogen design basis are stated in
a

.

11 1 the regula tions.

12 ' Should that hydrogen design basis change? It's
.

13 certainly exceeded the Three Mile Island accident which says

'

14 that degraded core cooling happened. How long are we going to

15 approach degraded core cooling in its broadest ramnifications?

16 1 Well, we'll go back to Atlas for a minute. You can

17 prevent it or you can mitigate it or you can do a little of

1s bonh.

19 What should the design basis be for degraded core

22 cooling? Do a better job of preventing it by increasing the

21 capability of operators and operating staff to constructively
.,

'!

22 g intervene in the course of an off-normal transient? Or in PWR
H

23 ' containments to deal with the rapid evolution of significant

2' quantities of hydrogen. Those are fundamentally dif ferent
*e 31 R f Do rters, I FC.

25 approaches.

h% ,, .
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sis-6 1| Over the lonc term we mav show them bo th to be- "
a
.

necessary or we may show only one of them to be necessarv before.
.

. proceeding down one of those particular paths with precedent
-i

|

,' setting your term requirements. We've chosen to go to the
-

_ fundamental issues and hold back for a few more months and give
o!

them time to be thought about and analyzed, evaluated, proed
6

,

i

and conned, alternatives developed and further discussion to,

4

occur with c.eo. ole like v.ou, before making those decisions.
g

;

W ' 1, that's some unders tanding of the way we ' re,

Y
l

a

10' accroaching the roblem... e

11 I know you had two questions that Dr. Carbon asked

i ,t me, two specific questions that maybe I can cover before I turn

it over to Jim.and to Bob.13

1U - Guide 1.97 the Cc=mittee had a question as toRec

i. t whv. it had not been imo.lemented on Three Mile Island. You mav
.

I5 recall that Reg. Guide 1.97 instrumentation for followinc the
-

17 course of an accident has been an acrimonious subject for some

18 years on which you've stated v.our ooinions several times. And.

n the staff that issued the guide , it must be a year cr more now,

.. . had said that it's not possible to implementy and the industrv

,I that b~uide the wav it's written. It has thincs that are not. . -

.crescribed or are beyond the state of the art or are annecessary,
..

;3 or whatever. And the implementation of 1.97 had been stalled,

:: I think you're aware, and an approach to its implementation,
M. a' A eDorters, i s

25 a unique approach, had been generated which was to take some

e m[6&p-
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31s-7 1n lead plants and to work together with those lead plants to
n

2 discover the pitfalls of 1.97 to try to be specific about what
I,

3 was or what was not beyond the state of the art, and what was
:

4 not well enough specified in the guides.

5 Three Mile Island was not one of those lead plants.
1,

6, You may or may not be aware, but the review of Three Mile
!

7 Island was complete from most of the technical standpoint two
,

,

3, or more years ago, and the debate over 1.97 has been going on
,

I

9 ! in the interim. I don't remember any specific cases or the
!

10 i lead plants, except one: Diablo Canyon was a lead plant for
t
.

t

11 ' l.97 implementation.

12 Does anybody on the staff remember what another one

-
13 was?

H

14 ? DR. LAWROSKI: LaSalle was another.

15 i DR. MATTSON: LaSalle, maybe, I don't remember.

16 DR. CARBON: Le t me , Roger, expand the ques tion a

17 little bit before you finish up on it.

13 It covers not only 1.97, but in our letter before of
,

I9 October, 1976, on our review of TMI-2, i' 3tated the Committee

20 recommends that prior to commer"' *1 cwer operation of Three

21 Mlle Island Unit 2, additional means for evaluating the

,,

clause and likely course of various accidents including those"

23 of very low probability should be in hand in order to provide

"4" improved bases for timely decisions concerning possible off-
?- 3' ReDorters trc ,

,c
.

measures. The Committee wishes to be kept" site emergenci

t m c p gad ( ( d ~*,U J
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'

i

sis-8 ' informed. That's a quotation from our OL letter in 1976.j
o

,.; And in our meeting with the Metropolitan Edison GPU
.,

l
people on June 7th they said they never paid any attention to,

"i

this or 1.97, nor had the staff ever urged them to do anything;

i

in this direction.5;
i

! DR. MATTSON: That certainly outs a different6: - -
.

!
'

cerscective on the question. Whether there is a piece of paper7 - -

Li.

back to vou saving that we intended to do something dif ferent,-
o - -

I
a

| I don't know. We'll find that out. It may be that the staff,e
y .

I

jo i in its discussions with you about the difficulties of

11 :, implementing 1.97 may have presumed and by oversight that it

12 was mutually understood that tha t requirement would not be met.

13 I can't say at this point. Those two possibilities occurred

14 ) to me and we'll have to find oat bercer what the answer to

1.: .vour question is.
,

i

16 MR. BENDER: I don't think you should limit your

17 evaluation of that question to Three Mile Island. There are a

13 number of other places where this same point is valid.

19 DR. MATTSON: Does the Committee recollect about what

20 time you began putting that in letters? Was Three Mile Island

21 the first?

22 ! MR. BENDER: Take a look at the Hartsville letter,

23 for example.

24 DR. MATTSON: Hartsville? But that would have been
:e. 3: Reoorters. Inc

25 a CP letter. But this one sounds like an CL letter.

rm p
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31s-9 Well, the first OL letter would have been the first
i

One that went into operation.,
.

MR. BENDER: We've pointed this out a number of times
3 '.

i

' that the time to do things is at the CP stage and not at the

3, OL stage. These are already well past the opportunity point
!

6, when you get to the OL.
,

DR. MATTSON: Again I'll say I think it's been'
,

3
general knowledge shared with you that 1. 9 7 ' s implemen ta tio n

had stalled out and was not croceeding for reasons I have-y
i -

I.

1

1n summarized..

!.

11 1 Clearly, one of the lessons learr.ed from Three Mile
|

12 Island is that stalling cannot be permitted to continue. One

13 ; of the long-term actions of the task force will be to ge t

14 started a rather short-term revf sion and republication of 1.97.

15 MR. BENDER: Just to expand on the point one step

16 f ur ther , one of the reasons why it stalled was emphasis on

17 perhaps the wrong thin ~s, and I think ycu need to go back and3

13 see whether you're implementing the things that were important

19 as determined by the accident at Three Mile Island.

20 DR. MATTSCN: I think I agree with your statement.

21 This may be jumping too cuick, but I think we were stressing

:: the things that were important at the expense of getting some of

:2 the important things done. That is to be corrected rather

24 quickly. We won't correct that by July 1, but I would suspect
,- .. waams, r ne

25 it's something that could move cuickls. in the course of the

E/77010
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,

,

s-10 st=mer even. ,

i

We're taking steps to ancourage the A&S Committee
t'

! that was developing this guide to work with us to find a way
3u

1

'to get it revised and acceptable and done quickly. It may mean

4 :l. " th a t some mange. tent involvement and some involvement of some
0

,other ceocle than were involved in the acrimonious dispute
. .

$
i

down through the years take place in order to move it quickly.
i

.
. to some neocle that I perscnally3,I made a commitment vesterday . .

9,know myself. I will see whether I can do anything.
'

,

10 j You had another cuestion, Dr. Carbon, about quall-
-

a
. . . ..

ications anc, training in t,,e precaration or oc.eratina. star:.,
. .1;

I think it's better for you to hear Jim Milhoan's preparedg

remarks on the package that we think would be nossible to
13

- -

accomplish in a short term, to un. grade the cac. abilitv. , and a
,a ,

I

3 ;. . functions of the oceratinc. staff. That willcoucle of other .

.

inevitablv. as it does everv time Jim talks abouc it, lead vou
3,. . .

no a discussion about the kinds of things we have in mind for,

.

the long-tern. That is directly appropriate to that question.
3. -c

If there aren't any o thers , I am going to sit down1- .,

and let Jim talk about operations.3

DR. CARBON. Fine, thank you.
,1.

(Slide.)3. ,.

MR. MILHCAN: I'd like to speak to the activitiese3 ,.

of the lessons learned operations subgroup.,.
..

f-. . as R eporters. Inc

. . - As Roger told v.ou, the make-up of the Committee , I'd,
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sis-11 like to review the operations subgroup of the lessons
1

learned committee.,

z

We have five individuals under standards development.'
-

a

We have Terrv. Haroster our Region 3 inspector; Jerr Holman,
; ; .

. 'Cperator Licensing Branch; Tom Telford and. Leo Beltroggi,
3

Instrumentation and Control Section.
6,

In the area of operations subgrouc, we're looking
7!

-

at the following major activities: plant procedures; personnel,
,
.

t

- meaning the selection, training and initial qualifications
y

10 ' and requalification of the utility personnel; the conduct of
.

;

,1 oc. era tion ; technical specifications; the carrv. ing out of the
i

| direct operations of the plant;" the man machine interf ace the
,,I..

?

I

area of human engineering; preoperation and start-up testinc;
1,.

and incidentally, spots frca the operators' viewpoint. And we,;

are also dealing with the area of reactor operating experience.
15

1; In our subgroup as we were icoking at these many

sucgestions we came on one concept which is not new to anyone,-
-u

but which a number of suggestions f or the short-term fall into
33

- this area of command and control.

(Slide.).c,a

In o ther words , give the au thority to the on-shif t3

suc.ervisor who ,as resocnsiol3 i tv. :cr carect operation or. tne
.. . , , .. . ,.

n
.

,,
..

.. O.lant. Make sure he knows he has that authorinv. Give hir the,,
.

u.4ve '..i. .".e o ."4-^nr..e. . 4.^u ".e a" 50..d ^0 0 , a- '".o 3 .m,.,
. . . -. .a .: .-i .

43. Jera AfDO Mets.tFC

:5 which to carry out his responsibilities, and also make sure that

e m. 3dicul a

..
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q _ , .

,

l

; he knows and can carry out the responsibilities of his position.is-12
,

,

2 In this regard there are a number of areas that I

3 will address which will be nothin new, and which we'll probablye

,be asking the olants to review and revise as necessarv. certain,. .

< crocedures in the area of command and control.. - And then I will

6 discuss one aspect of the incident response, which will be new.

7 In the area of command and control, we would like
,

a to ensure that th eve - review and revise as necessary their procedure

9,which s.cecifies authority and responsibility for safe.

i

10 cperations to ensure that they have a person on-shift specified,
t

i

11 ' that he has the authority and duty for safe operations of the

17-, plant. This would be in the case -- I am ~eoinc. to use the,

i,

13 term shift supervisor throughout my discussion.

la , PROFESSOR KZRR : The nomenclature being used -

! .c suc.c.ests perhaps unconsciously a cuasi-militarv orcanizaticn;
.

16 is tnat deliberate?

17 MR. MILHCAN: It is deliberate in a certain aspect.

Hs From the point of view that in off-normal conditions in the

10 control roor in normal operations there has to be a line of

20 au thori ty . There cannot be a debating socie ty, and yes, it is

2: certainly intended in that line. The connotation is there.

22 As I said, we want this specified in the shif t

. 23 supervisor. Now, the shift supervisor may not always be in the

24 control roca during plant cperations. When he's not in the
.O *ra' A eDorters. i nc.

25 control room, we want to be sure that there's a lead contrci

tw

w h.s13 -
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,
1

d.
sis-13 1 room operator designated, and his duties and responsibilities

: are also specified. We want to ensure that there is a line,

3., a succession, to shift supervisor.
,

4 In the case of off-normal conditions the persons are

5 specified who have the authority to relj eve the shift supervisor

6- when thev come on the plant. We also want to ensure tha t
i.

-

l
.

7 there is training which specifically relates to the shift

3 supervisor's responsibilities and which he will know that he
i

9 has these responsibilities to exercise.
t

'I

xi t-10 10 '

11

12

t

13

i

ld

icsw

15

17

13

17

20

.,

Li

..

.4

O)
,

.s

Se
A*

*s' A fDorters i nc.- * -
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.a
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O/(U .

4



CR 5354 #11
DAV/ov- I

I

i 126
I
i

l1 In this regard, we would desire a policy statement
I

a

2 'l issued at the highest corporate level, which emphasizes the i

l ln .

3 d resconsiblity ror the sa:e coeration of the .clant and which I
.

. .

I

. ,

i
1

4- emphasizes that that is the crimars resconsibility of the
1
| .

5' shift sur.ervisor over .croduction of c.ower. And we want to '

.

6 ensure that that's laid out at the highest corporate level.

7 In the area of shift and relier turnover, we would

3]desirethattheshift and relief turnovar precedure be revised ,

o,
i ,

9 .i as necessary to ensure there is a written checklist :or shift
4

10 and relief turnover. It would be siened by the oncoming and-

|

II outgoing watches, which would contain a number of essential

12 elements. And in the short term, it would contain elements

i

13 , such as critical plant paraneters and the limits of those criti-
q .

14 4 cal plant parameters;
.

15 The fact that the oncoming watch section would include
u.

16 a veri:1 cation or the control roca console to ensure t.ne availa-
-- - - -

.

o
. , ,

'' > bilitv of systems for the oceration of the plant, and it would
n,

. . .

i|

18 ! also include a secarate entrv_ in which we would be required to
, .

't

l9 specify on the shift and relief turnover checklist those sys-

20 tems and components that are in a degraded T.cde cf operation
,

, o
l y e _-. . 4 ~. ~ o_ A- ~ v .b. e ~ a_ n_ ".. . _i - , 7 s e c .i _" 4 - = - 4 o n s , _ = . . ..".o _ a_ .a. "y b.

k '
_ - - _ .

^#"
, . - e m_

o
!

22 time that they have been in degraded mode of operation. We'd
,-

o like to ensure that that's on the checklist.

~" I spoke about providing the environment in which to
T: r31 R eporters. Inc.

''5 conduct the cperations of the plant. This is the area of the
r , ,, c .. e
YdfO Q

a
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!

I control room. We would like to ensure that we have minimum .q
l.,

2 staffing in the control room so that the shift supervisor or
d
0 i

3i 1

the person directiv resconsible for the operations of the planj
l I

4| in time of an off-normal condition does not have to become |
|

|
5 directly involved in control roce console operation. In other

!
6 words, he should not be flipping the switches; he should be !

!

7L standing back taking an everview of the plant. So, we should
{l

I3' '

have enough operators in the control room to ensure this is the

9 case. t
-

i

10 '
In this regard, standardiz.ed technical specifications

,

11 ' -

single-unit plant recuire one senior reactor o,oerator and::or a
-

,

1

12
two control room operators and two auxiliary operators --

I3 operators outside the control room. However, there is a pro-
1

3 '. o] vision which allows or permits reduction o~ this staffing for a '

l
15 , period of two hours so that you could wind up with a situation

a

a
16 " where you woula only have, let's say, the senior reactor opera-u

1

j ,' a
l tor and one reactor operator in the control room. We want to
4

I3 ? correct that provision.

"
PROF. KERR. How did vou concluden - that the safest,

20 ' situation would be one in which the person responsible not be
i

21 manipulatin g controls? I ask this because I heard a lot.cf
n

i

22 P' discussion with airline pilots as models recently, and there
u

23 4 the senior person'in charge not only manipulates controls but
2 '' ~ t perhaps does most of the manipulating, especially in an emer-

A al R eDortges. inc. ;
SC !
" gency situaraon.

577316, ,
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I I don't mean that is a great model, but it seems in '
1

I
I
i

contrast to what you are saying. |2 |' 1
I '

3' MR. MILHOAN: We are looking -- this is partially from '

4 Navy experi;nce, partially frcm reviewing the event -- but we
,

i

5 do not want that senior reactor operator to be so engrossed in i

I
'

l
'

6' one ooeration that he is not aware of the other coerations ;
,

!

7 going on. We want him to stand back and ' ook at the situation
'

.

S and be able to analyze the situation. We think it would be i
;
4

9 ;l best -- that he could best do this if he does not perform !

,

d
10 ,i any direct manipulation.. .

,

i !

11 - PROF. KERR: I am trying to rind out how you reached
'

< ,
t

12 that conclusion.
, .

i,

13 i MR. MILHOAN: I don' t think there was any one thinc that
!

14 . made us reach that conclusion.
;!

.
n

15 PROF. KERR: I am simply citing one example that's
!

161 been used in other contexts, which seems somewhat contrary to
'l:.
It

17 4 the conclusion you have reached.

la , DR. MATTSON: There is basic gecmetrical differences,
n
e

li

19 The command pilot in an airplane has everything within his
s, .

a
20 ? reach. The command pilot in a reactor control roca --

i
,

'l
21 ? PROF. KERR: No, he doesn't, Roger. I am scrrv. EvenJ .

i

,,2 - in a ye..

/6

l |
.

'

.23 i DR. MATTSON. He doesn't need to see to take those
,

n

m4 'l .

2 ;, actions.
e. s; 9eporters. Inc.

25 PROF. KERR: He doesn't. But he does need to control --
e

U

,

J
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1 Il DR. MATTSON: Well, we have considered an alternative

2' to this, and it's a concept that tries to cone to grips with
I
.

.

3 infinite possibilities, permutations and combinations of events,
i

4| and says somethina like the following: It says the control,

! !

5' room has got all kinds of indicators, alarms, and controls and '

i

6 buttons and switches, and the way those things can combi:a and
|

7| be used in a given event is inrinite. It's an in:..1 nite set c:-
. . . _. . . .

,

B, stur:__ thev're moving about.,
-,

h

i

9, However, there is a finite set of thincs imoortant to
l

- .
,

,

10 |I- core cooling and, sav, primary ccolant pressure boundarv detec-
. .

I11 tion. These are two very fundamental first-line defense in j
,

i12 '' de..th , if vou will. And it may be possible to identify the.

i

13 scope of responsib1_,ity :or someone we,ve calAec a " s a r.e t.v. . _ , .

.
,

I '.,

14 |i monitor," and to crovide redesic.n of control rooms to put thosej
!

.
-

|

15 , that finite set of indicators and diagnostic ecuipment or core '

a

3 ,

1-6 cooling and crimar' coolant oressura. boun?arv orotection, for
. . . . .

i

17 example, directly in the hands or under the purview of this

b|:

18 y sa f e t'- T.cnitoring function.
_

I

19 That's one of the things that we're considering for
,

,

20 j the long term. It might be th:t that safety monitor is one of
,

|
,

21 the two reactor operators or a third reactor operator, or it
d i,

2 2 !I ..i ~ "." "~e " k.a _ -.".a ' s a # a_ v, .. o . . 4 * ^ - .# ".. -_ _i o.. s ".o t'._' d _# a ' .' m _4 _- o_ - _ ' yA
. 3 .. . _ . . . _

23 to the senior reactor operator, shift suoervisor kind of c.erson. r

24 that these shert-term recommendations reach.
14 el Reoorters, Inc.

25 !! Ue nave ;nosen to reserve on that alternative antil we
'a

h 577318 i .
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1 think through some of those possibilities, because one of the

2 things that we're also going to recommend adding to the crew

31 in the short term is what some people have called a " technical
I

4 adviser," a person with engineering and system cualifications

5I who is also capable of operations things.
!

6 These short-term recommendations go more to the recog-i i

|*

i
i i

7' nition, formalization, of the role of the shift supervisor,

8| the senior reactor operator, as the man responsible for decision-

9 making, the person who ,:st have the overview, who must know
|

i

10 i how the c.rimarv s.istem and the secondarv system are bein~ con-vi . .
I

i l

li j trolled and :rotecting the core. j
i

I

12 i And ::'s felt that if you put him at one console or
1
i

13 | another or flapping switches, he, si.nply by line of sight or

14 |
|
by concen-vaulon of activities, will not have this overview,

.

15 won't have the freedem, the time, the perspective, to make

i
16 ' these decisions that we feel are his responsibility to make. '

I

!
17 PROF. KERR: All these considerations are in.3crtant.

.
4

i

18 i I am not disagreeing with them. I am trying to anderstand
|
1

19 whether you have reached this conclusion by locking at a lot of,
i

20 models or whether the lessons-learned group knew that something

! '
'

21 ' was wronc and that this is a cossible chance.
i

22 I have heard a number of things this acrning which
,

t

23 .| th a t ,|cause me some concern. For example, I heard the statement
,

I

24 [ the principal responsibility of this man -- in f act, his first !

cm- al Reportm. Inc. |

25 |
i'

responsibility -- and that this sacu_d be clear from corporate i

i
'

i

577b19 !j .
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I management was safety and not power production. And I am--
.

i

I

2 |j hearing a philosochv whi.ch seems to say that we're goinc. to. .

i

3|' separate responsibility for safety; there's going to be some-
|

4| bod" responsible for safety in the plant and ma"be anothera 2

|
|

5: group responsible for production.

l
6i It seems to me that one of the things --

|
| |

7| DR. MATTSON: That's not our interpretation. !

l. !.
8 PROF. KERR: I may have misinterpreted it.

9 It seems to me one of the things that one might learn ;

i

10 ' from Three Mile Island is that one needs to consider the plant
i

11 as a whole. I don't know what it means, for example, to say to.

I
i

12 : a utility, "You consider only safety and not power production,"

13 because one of the principal reasons you build a reactor is
.

14 to help prcduce power. And you've got to somehow integrate
|

15 those considerations into a more meaningful whole.

16 It seems to me the more vou separate considerations of ,
I. -

,

I !

17 safety and reliability, the more likely it is that you may fail'!
,

18 to achieve both. |

19 DR. MATTSON: The word was not " separate;" it was
,
,

20 " emphasis." Primary emphasis on safety; secondary emphasis on !L
,

!

21 |power.

22 MR. MILHOAN: That was certainly the intenc of my

23 remarks.
1

! |

24 | DROF. KERR But the implication is that there are |
.i n eponeri. inc. J:.. ,

4

25 |1 other ceccle who put primary emphasis on production and
v

- -
,

i S7740 |
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.!

1!isecondary emphasis on safety. I guess --
If

i

20 DR. MATTSON: Two pieces of information -- there are
n
|
.

3 ! several -- but two pieces of information that sort of make T.e
d
,1

4i think this is an important consideration: First, the direct
I

5 experience at Three Mile Island, where the shift supervisor did
h

6 - not sta.v in an overview capacity, did r.ot stay back lookin~e at
.

o

7 ' the general things that were going on in the plant, concentrat-

3,ing on what they were doing. Instead, he found himself a t the
1
a

9 second area, flipping switches, taking action with the secondary

10 j system, while the core was uncovered. That's one piece of
d
i

11 direct information from Three Mile Island.

12 Another kind of information, I think, is that it's not
'

13 " unheard of for a reactor operator to be put on report for taking

14 j an action on reacter coolant pumps during a transient to shut
q

15 those pumps down, because their seals might go cut. '4anagement

16 'lputs them on report for not thinking about the seals first.
I

a

17 ' That c.ives us an uncomfortable feelinc. that the role of
a

4

18 those ,.<inds or data -- it gives us an uncomfortable reeling

19 that the role of that senior man in the control room is not

20 ; specified, not formalized, not respected by people above him --
p

21.! mavbe by even scme of the people themselves. And we cant to see. .o

|

22 that corrected soon.
.

d

23 L There are a lot of other things that we want to think

4 about, by way of training that persen, educating that person,4

. ..r r n .:n,ms, i nc. '#
is

ge P h 5 .m.g W h.g h. .a . a .es, , - < d .m. g m. 5 m hpp 4m
- &h vo g m p m h 4. 5

mOwa *Te
- a..hc..w w
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<1
1Lfurther specifying nl: duties, that we're not able to do. That

o
o

2 f one problem, we're uncomfortable w L5 going much further. We'd
il
o

, .
J like to make sure it's articulated well so he understands it

.I

4 and so do the suoervisors.
, -

1

5' PROF K.E RR : I will stop after this. We see the same

6 problem, and I don't know what the solution is, but it concerns

7 me if all the solutions come out of Washington. T- e=em; to

3 me one of the significant remarks that Denton was quoted to have

9 | made -- I am not sure if he really made it -- is that he learned
10 that he probably had a better feel for going on once he got to

II ' the plant than he did from a remote location.

12 I think, in the long run, if the people responsiblei

a

I3|for running the plant can't run it safely, it can't be run
.

i

Id safely. I don't believe the ACRS and the "RC can operate
o

1

15 reactors safely. It seems to me that we're moving into a situa-
,

,i

16 tion in which more and more an attempt is being made to specify

17 l in a lot of detail the way in which plants, for example, are
!
r

IS 1 to be operated.
,

o
i

I9 This is in response, I think, to an observation thati

i

20 perhaps they have not been operated properly in the past. But
!

21 I am concerned that a solution has to be found which involves
,

22 ; what looks to me like a realitv., that ultimately the c.eccle who
i

.

4
r

'3 operate the plant have to operate it; it can't be operated'

,

's* remotely, and if it can't be operated safely by some local initia-
, . . .<,e m exnen. n ee. !

,5"
tive, I would guess that it can't be operated safely.'

5??522 '
:
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1D MR. LEVINE: I agree with what you're saying. And cavbe
i -

L
n

2 from my perspective I can say what I saw missing at Three Mile
;

3 Island: that is, leaving the situation as it was and a situa-
.

4, tien, the resconsibilitv. of the o.cerators and the senior opera-.

5 tors and all that, was largelv unchanged. What was missing,

6 there was a more knowledgeable person who could understand the

7 * system of interactions better. And that would have helped a
|

a|creat deal..

l
7{

A person 11.se una coulc co many otner tnings aesides

10 just that. That is, when there were no accidents, which would

11 l be most of the time,he could help the operator to dc those kinds

12 of things that would prevent accidents and to help mitigate
f

13 accidents if they were to occur, and then during the course of
G

-

14 L an accident could, in fact, be in charge.
:

15 He would ha"e to be a very well educated cerson, and he
i

l

16 ! would belong to the utility; he wouldn't be frcm Washington.

17 ' That would be a strictly local <ind of thing. It might become

IS an NRC requirement or something. But that's the kind of thing

19 I would propose.

20 DR. CARBON: Chet?

21 ! DR. SIESS: My concern is a little bit differen: than
i

22 13ill 's . I think you're asking the right questions.

23 U Uhat bothers me is it seems to me you're looking for the
i

24 answers in a vacuum. I don't believe the situation is unique
&, s e,af R eDorfers. loc. ,

25 . o y e . a . 4 .,. y . , , , , 2
. . w . e - O ., 2 . . . -a.i.. wa. > a . abo.,

.. . uv . -
-o,

.
.w= .. . e.v o.

a
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I
l, parallel, if any, with flight safety, but there are otheri

il
i.

2 3 c. rocess s.ystems and similar things where people have been look-n
I

3 ing for years in response to man-machine interaction and opera-
I

4[ tor response. I know the aviation psychologists have done a

d
59 great deal of work, and I am sure they must have been asking

i

6 :j questions and finding scme answers as to who thinks and who
a

7 l cushes buttons and who thinks before he pushes buttons and whoa .

'I
8' pushes buttons before he thinks, how much education do you have

i

91 to hava, how much knowledge do you have to have, how much
i

l
10 ; information do you have to have.

I
1

11 ' Are you looking outside of our own little field to

12 , see what basically people have done in these areas?

13 DR. MATTSON: Yes. And we're going to do more. We've
d,3
,

I4 talked to FAA, we've talked to the airlines, we've talked to
t

15 j the Navy -- both the nuclear Navy and the non-nuclear ::avy.
I

16 We're writinc recorts for the Commission. We will come no you
!

17 summarizing the kinds of things we're findinc.
2 -

:

18 1 We met with the electric utility industry under the
!

19| auspices of the Atomic Industrial Forum and the Edison Electric,

,

201 Institute. We have their feedback on some of these suggestions
,

,i

21 1 at this point. We have their suggestions, the things they're
h

!i
-2' 'g considering .

1

23 Our feeling is that most pecple who have sat down and

24 considered the bcdy of information -- and I point out that the
09 . . seral P eporters, Inc.

25 EEI people and the EPRI people also enjoy the experience with

a r 7&oArm s
<
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1 0 conventional power plants and how things are done there -- it

n

i

2 H ccmes down to a funcamental set of thincs that take a little
.
.

3|, longer to analyze and a fundamental set of things that are
1

4 fairly generally recognized as things that could be done now

5 to significantly imprtve the present situation. And the command

6 and control function, the recognition of responsibility, and the

1
7 t beginning now to support that command and control function is

!

a'one such issue.

9 We met yesterday to hear the Atomic Industrial Forum's

10 steering group of senior vice presidents of both utilities and

11 vendors and architect engineers describe what their early

12 thoughts are on things that ought to be done, long term, short

13 q tern, in the operations area. There are many encouraging signs,.
;

!

14 J frcm what they are saying. Their short-term ideas are almost
,

1

15 ' an overlay of what Jim is describing to you here today.
t

i

16 j We went into scme detail, giving them the same aind of
i

'i.

17 ' presentation that Jir is giving you, and there was a lot of
:

la head-nodding. This, plus starting from looking at FAA and the

17 :Javy and other people who have these kinds of operations prob-

20 lens, admittedly there is more we need to do. I don't think we
,

|

21 | factored in the psychologists, for example, that we could factor
a

22 in; we haven't factored in the crisis managemen; specialists

||

23 " that we need to factor in. We haven't tactored in the training
a,

24 specialists.
' Cf . . erat R eporters Inc. ,;

25 There are people in this land wr for other reasons,

e- -e)m m . , eg dde) -Aa
t
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fare better at these things than we are, and we need to talk to1

d
:

20them. So, all of us are going to be talking to some of these
;!

3 people in the context of the research program, lessons learned,
0
II

4 and in that short life we can talk to all that we can afford to
i

5 talk to, and that kind of thing is being factored in.

6 But it doesn't remo'.a from us the responsibility to say

7 are there things that could and should be done within the next
:

!
3. week or two to get something moving, to increase the operational

1

9 ' capability of these plants. We think there are, and that's

10 .1'what we ' re trying to describe , is a set of these things.
-

11 Now, many of the comments you're ma.<ing are addressed by

12 other elements of the set that Jin is trying to describe. I

13 don't want to scuelch conversation, but if he could just get the
a

-

'i
la i set out, maybe you'd see how it fits together in the package.

y

15 ) DR. SIESS: I was getting a lot of comfort until you
,

116 j got down to the end. Any action you take in the absence of
,

i

17 , reallv good, basic underlyinc. knowledge has about a 50 percent.

. l.

18 chance of being wrong, of making things worse rather than better.

17 I don't know whose fault that is.

20 9 DR. CARBON : I think we're going to have to chop this

21 off.
+

!
i

22 i Mike, did you have a question?

23 ! MR. SENDER: I just wanted to make one comment. I ar
!

24 still concerned about dealing with TMI-2 in isolation. We've
a.. e., a exnen me.

25 had a number of other events that parallel it: the Browns Ferry,
!

A

VW **' r
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1

1; Oyster Creek, Davis-Besse. It seems to me that when you start
n

2 looking at operator response, it would be worthwhile to

3 l include all those other near-accidents that didn't happen as
I
i

4 well as the one that did, when you make your assessment of the

end:111 5 operator needs.

6

7

3'
,

Q i
I
;

10 ,j .

.

.|

11 '

12 ,

,1

13 ,1

14 1

i

15 '
s

16 !
i
!

f

1

la 1

19

20 '

1

21,|

!

22 ,

,,

23
|

.,s
$4

M -e ..eral RfDQfttel,Inc.,,
SC
6
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1 !,u DR. MATTSON: That's the intent.'

i

? MR. MILHCAN: That would be true in the long term.
>

'l
I

3 L, So, let me finish the last two items on this list of

h|
4 : conduct of operation.

1

5 We talked about emphasizing the responsibilities of the

6 | shif t ' He should also provide a response capabilitysuoervisor.

~ cf a person or grouc of .cersons with technical engineerinci . -

i

3_kncwledge in plant systems. In this area we would be talking
i

'l

9 i about revisinc. , as necessarv, the recall procedure of the plants.

.I

10 to ensure that that engineerina. cacabilitv. is there to rescond
. .

:|

11 durinc. the back shifts to rec.uest from the on-shift personnel,

12 on a very short-time basis to provide the shift supervisor with

13 the technical advice availability; and in the area of environ-
.

;

14 ment, providing a control room in which to exercise his respon-

15 sibility for operation of the plant, we propose looking at the
i

, ,c.roce,ure an develco a .crocedure, 1:.. necessary, to soecir"
.-

i m
. . 2

.

n

17 control room access -- who has responsibilit2 for limiting

18 access to the control room in an off-normal and also during

19 normal operation. And this should be specified in detail and

20 the control roca operators given definitive direction in this
,

21 ! area.
.I

4

22 ! The last aret I would like to talk to --

23 " (Slide.)

'

24 -- Is a prospect of a rather comprehensive change in
3t. ef al R eportpfl. lhC.

25 the plant itself, in which we could begin some actions now to

577328 m,
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1

Ioprovide the control room as a place for direct operation of the
t

2 l,.olant and c.rovide a seuarate center on-site -- and I have.

i

9
3 labeled it "on-site incident response center" -- in which you

4 would have the capability of remote readouts of critical plant

i5Li parameters in which the plant supervisory personnel would go to
.I

6 in the event of off-normal situations in which they could look
i

7|at the trena analysis of the plant. You would reduce the con-

3 I:rol room access in this recard.
.I

'

9 You would also have a center for communications off-site,
:
i

|

10 rather than directly into that control rcom, where you introduce
1

||
II a certain level of confusion into the control room. You also

12
,
have communication with an off-site response center.

13 One example, the TM1 control room at various times ha.d
o

14 to be cleared of personnel. At one time we had 83 people in
,

15 the control room. The operators couldn't get to the panels.
.i
1

16 ' We want to look at reducing that control room Crowd, .f

l'',I may say.

I6 ' DR. CARBON: Is that so? We were told very specifically

10' at Three Mile Island by the station manager t)at at no time was

20 ' there any circumstance where people were up close to the con *rol
I

'I

2Ifboard.
I

'2"]
' MR. MILHOAN: Is Terry Harpster here? He can speak to

, , .
" that.

3.
'' MR. HARPSTER: I think we did have a croblem several

.C9 . .ffal A f DCr?tPS. I MO.
'

"x days Lito the transient, where we had to clear the control' room

two a
b [ [ h/h '



pv3

o
1

0 141
i,

a

II several times,
o
1,

2 DR. CARBON : Several days into the transient?
;i

3: MR. HARPSTER: Three days into it, and on several sub-
d

4 sequent days, of both NRC and utility personnel. The operators

5|were having difficulty getting to their instrumentation.
1

6' DR. CARBON : For the record, my comment referred to the
I
l

7,jfirst few hours.
8! MR. MILHOAN: I see.

!

l

9! DR. MATTSON: The I&E scenario would tend to refute that.
i

|

10 ' Terry recalled for me the other day an experience where he had
11 to ask the 83 people to leave the control room when it reached

12 a point that the operator couldn't reach the buttons. The I&E

13' scenario says that in the first day there was a time when there
o

14 were reported to be 50 people in the control room at 7:00 or
t

IS S:00 in the morning. And I think we had indication that there
i
I

16 were an awful lot of people in the control room. Several shifts,
,

1

I

17 , no clearly defined line of authority while those things were
.h

18 1 happening.

I9 ' We think we'd like to move to correct that situation.

20 MR. MILHOAN. I was told by one of the TMI operators
..

,. t,

they had four external phones in the control rocm. In thee'

I

1

4,- immediate response to the accident when he was there, he was,
H. ,.

,3 .1 let's say, distracted by the phones themselvas, by people coming'

2 ''
in and asking him for plant status information. And his comment

3 s tral A f Do r*tf 5, I nc.

'S' was. I could give tha people the plant status information, but
,

4

P h*4 9 a 3r q
Y f 4 Uu)U
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i

1 P I could also destroy the plant in doing it.n
U

29 So, that's one of the areas leading to the on-site

2 response center with the remote readout capability,
i

.I

4 Yes?

5 DR. SIESS: On that diagram, jou have a control rocm,

6 an on-site incident response center, and an off-site response

7 center. In which of those three will the responsibility and

8 . the authority to act reside?I

I
.

7 MR. MILHOAN: For the authority and responsibilit; for

10 direct operations of the plant -- by that, I mean, changing

11 plant status -- it would reside in the control room through

12 the shift supervisor, whoever may relieve the shift supervisor,

13 such as the operations superintendent.
q
|

14 DR. SIESS: He has the authority and the responsibility,

15 to make the decisions?
.i

15 MR. MILHOAN: For changing the plant status.i

.I

i

17 , DR. SIESS: Once you change the plant status.

18 MR. MILHOAN: Yes.

19 Now, in this center, you would have plant management
,

20 personnel looking and providing advice to the control room from
i

21, looking at trends and also from carrying out responsibilities
|
.

22 for, let's say, implementation of emergencies.
,

2 3 ,'! DR. SIESS: Since they are his superiors, how do you

24 assure that they provide only advice and no t orders? And if
c, s .cr sexcmi. inc. t

5 they can provide crders, the off-site can provide orders. ANd.

r '1
e)"7mJd ==

-

.,-
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1i now we've got that dilution of responsibility, dilution of
,

,

2 , authority.
n. ,

3 MR. MILHOAN: In establishing the line of succession
4

4 for, let's sa.v, command in the control room, you could establish

Sjthat. In other words, if the plant T.anagement personnel were
!

6 cualified reactor operators, they would have the authority to
.

7 ' c.c in and relieve the shif t supervisor and assume direct coera-
4 .

,

3 ! tions.
I

9 DR. SIESS: Thev would have to cc in and relieve him?. -

10 j MR. MILHOA'J : That's correct.l
i

II DR. SIESS: As long as he's in the control room, he can

12 do what he wants without getting authorization from them?-

-

13 MR. MILHOAN: We've got J.nformation exchange. You sound
,

i

I4ilike we're doing everytning in a vacuum.
15 DR. SIESS. You're formalizing it. I just wanted to

16 ! see whether the formalization is going to be to a dilution.

17 MR. MILHOA2! . In av o.oinion, it would not lead to a.
,

I3' dilution. If you have the formal channel of communication --

19 .u.n . g r".. D r P. - ". ". 4 s ~. b. . i nu _4 - s . 4 ' l .i . . ".a_ _ n_ _-~.. . a ~ 4 " a_ a.ay_," ~~ a.s _ . . . a . . <

i

20 so there is no sense spending too much time debating it at this,

i
'

'l stage.'

o

,2 a
1 DR. SIESS: When there is a peril with a militars'

t -
o

n organization, v.ou don't c. e t a n v. dilution of authoriev; it onlv.--

.

I

24 coes one wa",
n wa, secorws. we ' - *

"g- i
MR. MATHIS: This Kind of syste.- is used in a lot of

577ad2 -
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1. organizations, and the off-site defense center is the final
0

2 ' command r if vou want to boil it down to that..

.|

3 i DR. CARBON: Go right ahead.
1

4 MR. MILHOAN: The last area cf the chart we term the

5 " plant operations support center." This is an area in which

6 , the operations support personnel could report to and be availa-
|

7 ble to assist the control room in plant operations, such as

i

3 , equipment changing, valve lineups outside of the control room,

9 rather than all being in the control room area. The control

l
10 ' room would know where that area was and could establish cc=muni-
11 cations and have that resource available.

12 That is the end of what I would like to go into this

13 morning.

I4 MR. ETHERINGTON: Are these centers rooms dedicated to
,

l

15 the purpose, or are they ordinari'ly used for offices or some-
_

1
a

16 " thing else?
o

5", o

! MR. MILHOAN: In this particular one, we would '.mava to
1

18' provide some design changes, habitability r ec.uir emen t s , cc=muni-
.

19 cations requirements, for that particular room. It would be a

20 design change.

;

21 i MR. ETHERINGTCN: Would that room ncrmally be used for
t -

!

,,n
! somet.ning else?

.

**
o

,3 * '4 MR. MILHOAN: We would have to consider that. We would

,"8
have to look at the use of that rocr in other situations.

D tral A f DC rte *3 fnc.

25 CR. CARBCN: I have one short question- For the shift

5773J3 -
4
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i

4

1 ' supervisor, the person who is really responsible, what are the

2 current minimum educational and training requirements for scre-

i-
J one for that cosition?

I &

I

4 MR. MILHOAN: I can give them to you briefly. But our

5,co.erator licensine branch -- Jerr"2 Mciman, I think, could
-

,

6 probably give you a better rundown of those capabilities.i

|

7, MR. HOLMAN: I was hoping I could lay my hands on it

3|real quickly in our licensin guide.

7 Basically, the educational requirement is high school
1 -

|
,

10! education or equivalent.
d

II DR. CAR 3 ON . This is for the shift supervisor who would

l '' be in charge of an accident?

13 { MR. HOLMAN: That's right. Four years of cualified
.

l ~' cerience, resconsible c.ualified excerience, two v. ears of. .

15 . unich mav. be acccmolished bv education. In other words, we
, . .

16 1 cou,a loo-x :or experience, or we would swao a cou.cie or " ears
- - . , -

t
. 2

I7 of it for education.

U' DR. CARBON : And by " responsible education," this might

I9 he serving as an operator?
|

20 MR. HOLMAN: Coming from a fossil plant in a similar
.

21 ! position or serving as an operator, this type of thing.
i
i

'2 ' DR. CARBON: Coming from a fossil plant.-

,,

*, MR. HOLv.AN : Resc.onsible c.ualitied exc.erience.
t

." He also, cf course, would have to get his minimal
M. dral R eZrtert, IFC.

SC
nuclear experience, pl':s the minimum time at his plant.'"

u- m( s #J U f
o

a3r a
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o

I DR. CAR 3ON : Go ahead with your summary. Or was that it?,

2 L MR. FOL5"Id;: That's essentially it.

3- DR. CAR 3CN: Let me see if I understand this clearly.!

'l
4

*
:,He has to have a hich school education and four years of experi--

1

5'ence, responsible experience, which could have been in a fossil
l
,

6]Iplant.
i7 MR. HOLMAN. It could have been on a submarine.
I

3 DR. CAR 3CN : How much nuclear experience, in your words,
I

9'does he have to have?
i
\

10 ; MR. HOLMAN: This is what I was going to look at. It's
.

I

11
a year minimum, and I thii.k it's two, but I would have to look

12 again.

I3 DR. CAR 3ON: A year or two is what? An operator?

1 ** ' MR. HOLMAN: Well, it could be as an operator; it could

I5 also be involved with startup; it could be involved in essen-
t

16'tially construction of a plant.

17 < DR. CARSON: He might never have operated a plant or

13 be'en in charge?

MR. HOLMAN: It's quite possible.

20 DR. CARBON: How about the amount of fundamental
:

m.
2' traininc. that he might have in the o.hvsical understanding of.

g .

,,

"',what reactor physics is all about, and shielding?
u

t
e,
" PROF. KERR: I hope you didn't s a v. reactor ch"2 sics.,

.

<|

e# DR. CARBON: I did. I will retract it. Core chysics.a drai Reporters, Inc 1 -

t

9C

MR. HOLMAN: If he is in a situation where he has not
~~

a
!

. .
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ILhad previous experience, his training program is approximately

2 two years' duration. It starts with A, for aton, and essentially
J
'l

3 works up from there. 12-week fundamentals course. Three to

4 four months of observational simulator training course. His

5 plant specifics. The design, six weeks of specific design
,

6 features of his plant. And about a year of on-site training as
,

i

7 ' the plant is getting ready to fuel, in which he is not only

3 involved in their formal training program, but also involved in
i

9 startup activities, precritical checkouts of systems, procedure-y
,

t
. . .

. .in ,, writing, this type c: thing. And a r.inal rer.resner course oack
i
|

II | on the simulator, at which point we would come in then and

12 license hi.m -- examine him; excuse me. Okay.

IJ .i DR. CARBO:I: Thank you.
-

d
I4 MR. MILHCAN. I think we did one statistical survey, and

15 the senior reactor operators -- I think about 30 percent; I
,

16 believe that was the number -- had education above the high

I7 | school level.

IS MR. HCLMA'!: Yes.

I9 , OR. CARBON: Are there other questions?

20 , (No response.)

21 DR. CARBON: Fine. Thank you, then.

22 I guess we're at the point of adjourning for luncr' .

m4- MR. TEDESCO: Mr. Chairman, axcuse me. We were prepared

~.
'* to give you a summary of some of the other things along the

co- eral Reoorters. Inc. ,
-:

line or cesign analysis.
. . , ."

/ <
; c m. , ~O i d UUy
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o
Ih DR. CARBON: I am sorry. Go right ahead.

.

2. MR. TEDESCO: I would just like to point out that through
!

3 the discussion that we held before between Dr. Mattson and

4 Denny Ross, I think many of the items were covered. I an at the
I

i
5 point new where I am compiling a short-term list. It really is

6 , nothing new to what jou have heard already, but I can run
-

I

,

throug.. It, 1:.. you want.y ,
<

.

3i I want to indicata, it the point where we are still
i

1

9 ' talking among ourselves and we're talk.ing to Ross' people and
i

10 , trying to come up with at least a list of short-term actions,
!
,

l '' so all I would be able to give you an overview and a summary,

,
if you want it.-

'
!

13 DR. CARECN: Gentlemen, what's your pleasure?

14 MR. BENDER: Why don't we just let him give us the list?

15 PROF. KERR: Speaking of ingestion ...

16 , DR. CARBON : Give us the list.
!

I, MR. TEDESCO: You realize that we have maybe a half to/
,

1* 'a three-cuarters of an inch thick of material that we're dealinc
, -

I9 with -- several hundred or a thousand areas of input. We're

20 at the point now of culling through these items, and it's been

,.

going on now for several days. The list I will go through now''
,

2,. L ., o- .30 - c .: . . 3.1 , wo. 4.. ,4 .- _ .4yo . ,0 m o o...e i .. s .i " * .i . *. o *. ". e-
_ mm. .. - ; . . . . .

'i
t

23 thinking that's going on.

^4** DR. CARBON. Could you just simply give us the list and
:e fr al Reporters. Inc.

't
1 e e. u, s .e n a A ..>**

_ - .

h

A
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1 MR. TEDESCO: It's written by hand.

2 PROF. KERR: I ar sure your handwriting is legible.

3; (Laughter.)

i

4I DR. CARBO": You can give us copies of that.
,

* PROF. KERR: 50 percent of this committee can read.n
!

i6 DR. CARBON: Does that then cover everything?
!
l

'IR . TEDESCO: At this point, yes.7i -

i

a| DR. CARBON: Fine.
,

1

9i Well, this then finishes the sessicn before lunch.
,

\

10 Let's break and reconvene at 2:45.

11 (Whereupon, at 1:45 p.m., the meeting was recessed for

nd=12 12 lunch, to reconvene at 2:45 c.m., this same day.).

!

13
1

1 *4
t

s

15
,

16 '

17

i

18 ,
t

laY

20
i

9I
I

$9
64
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AFTERNOON SESSIONj?

29 (2:45 p.m.)

l ,

3j DR. CARBON: Let's go ahead and begin with
1

4 you, Jim.
,

1

c MR. HAZELTON: I am Warren Hazelton frcm the
#

!

!

6| Division of Operating Reactors. I am going to present a
-

,

7i short version of the activities of the Pipe Crack Study
4,

3
Group, and the report, and also discuss, to a limited

1

9q extent, what the staff actions are regarding the report

to and how we plan to implement the recommendations.

11 The man who probably really should be giving this

12 is Larry Shao, and he's hiding in the audience there. He

13 , is the Chairman of the Pipe Crack Study Group. Somehow or
,

.i .

1., , other he talked me into doinc this.-g
,

tc (Slide.)

16 Just as a little bit of background, prior to

17 1975 the pipe crack study group did investigate and

la evaluate the significance of cracks found in austenitic

!; stainless steel piping systems of BWRs. They put out a

20 report that 's NUREG-7 5/0 6 7. In this case, cracks were

;j found primarily in small-diameter piping -- that is, 10-inch
,

diameter and under.9,
..

23 1 During 1978, Intergranular stress corrosion

24 cracking was reported for the first time in large diameter
a rei aeocrmt int

25 piping. That is, on the order of 2 feet in diameter, in a
tm
a < m.s39<o

-
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i

'I

th
: German BWR. This discovery, together with reported questions
,

,n

'] in Germany concerning the interpretation of ultrasonic
t

3I
inspections, led e.o the activation of a new Pipe Crack

J
'l

4i
Study Group.'

,

5
(Slide.)

t
i

6
l So on September 14th, 1978, this new Pipe Crack
!

7
Stuay Group was organized under the Chairmanship of Larryi

.

31' Shao. The Vice Chairman was Spence Bush. The effort was
I

9i'

to be a crash effort. The study was completed on January
110 i

! 21 t, and a report was published in February 1979,

11

(Slide.)

1,A

The purpose of this Pipe Crack Study Group was

13 1
to investigate and evaluate the cracks found in the larger

,i

14 1
diameter pipes, and some cracks found in furnace sensitized

15 a
safe-ends, crimarily also in Germany.

. . .

16

The recrmmendations on current N RC O ro ~srams and'
., -

11,i

/

the foreign concerns regardinc the cacabilit" of ultrasonic
- . 1

IO- i
eyamination methods; and then we were asked also to

19
lavestigate the cracking in the inconel safe-ends at the

n. 0
Ouane Arnold operating facility.

,1 'l6

1 Also, to reevaluate the potential for stress
e

e
I..

L corrosion cracking in pressurized water reactors.
n.

, a-.
- ( s_ a, lce . )

,.,

e.
44

"he '"= '^a o- o# " " e o~ ~ "" " "2 : ou" *m-s, o#-- - -^"-se-- "-. . , .,.i neoorrers i nc. -- - -- --
-

--- -

O. $

Larry Shao, the Chairman: Spence Bush, the Vice Chairman;

a
r-a
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I

l
'

I
!1' Hazelton Gamble; Charles Seyfrit; Al Taboada; Muscara; '

. i.

.i

2 there were some other major contributors, Mr. Woodruff

3l Burns; John Weeks from Brookhaven; Rodacaugn : rom Battelle-
'

l i

4 ,) Columbus; and Ray Klecker from NRR.
] '

5] (Slide.)
o

1

6i In addition, the Pine Cra;k Study Grouc had a
. .

!

l

7 i, c>ood number of consultants that went to varying areas of
l

:

3 expertise. These people helped the study c.roun. a great
,

i

1

91 deal.
I

il

l
10

d (slide.)
'II t

11 ' Basically, the factors that were 4.nvestigated

12 and evaluated by the Pipe Crack Study Group included the

'3 ' 3WR cracking experience and corrective actions; .the PWR
,d

14 cracking experience and corrective actions; the metallurgy

15 associated with the pipe cracking; reactor coolant chemistry:

16 pipe configuration and stress levels; the Duane Arnold safe-
,

I

17 ' end cracking; methods of detecting cracks; the significance

13 of cracks; and recent developments relevant to control and

1 ^* detection of intergranular stress corrosion cracking.

20 ' (Slide.)

21 The Pipe Crack Study Group held man 2 meetings,

22 and also had meetings with outside groups, particularly
,,

23| General Electric, with EPRI, with Iowa Power and Light, of

^4
course regarding Duane Arnold. We had representatives from'-

2 .ral AfDorters, t ric.

m
the Federal Republic of Germany and ;et with them, and we'-

%M r
5 Y df
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1 .

i !
, -

|

I
Pa sent reo.resentatives to Jac.an to investic. ate what was 9oinc- 1

a

2 || cn t ere. |nL
!

t

3 (Slide.) !

,

s. One or. the real initiating events :or the Pipe
. . . . -

5 Crack Study Grouc. was the German exc.ercience. I'd like to !
.,

l6 ccver this very briefiv. The intergrr.r.ular stress*
I
i

7| corrosion cracking was observed in the Gundremm'ngen Power

3| Plant, wnich is a dual-cycle boiling water reactor, and it

9 was found in the primary piping connecting the stean

10 generators to the reactor vessel,

11 The situation was that after a transient occurred

12 - . - - - -

at tne plant, they wanted to co some rurther investigation

l'" to see whether any damac.e had occurred to anv. of the'

g

I !,
i

1 '* I- o. i c i n c. , and particularly thev. were concerned with the
. .

k

15 sensiti:ed safe-ends on the reactor vessel and the steam
i

16 - generators.

7,' ,i So they did sc=e ultrasonic examinations there.'

I'

I3 There were some alestions recardinc. whether or not thev.
i

10' really saw cracks, but they fecided that, in any event, they

20 were going to cut the affected parts out and replace then

'l
i at that outage.'

t

, , p-
After cutting ther out, they found that, in"

'3 addition to cracking in the sensitized safe end, they also'

2 '' ' saw crackinc on the other side of the pipe-to-safe-end weld.'
'

.ra Aeoorters. Inc. ,.
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d

-.se'#.4-. ". = ~. 4 s , 4n he ,-4-s.,s ..

f"9W w q
Y f f d 'J b a

- - .



13-5 jwb 154

o
a

1

19
~his was the cause for concern by the ::RC, because

n

2 "i
this was large diameter piping, larger than any that we had

,

,
..

heard a'cout stress corrosion cracking previously.
,

4|
'l The other important thing, I think I mentioned,
1
i

5i
was the fact that the Germans were not pleased with how

!

6I
well they could detect these cracks by the standard method

,

7
of ultrasonic inspections, and there was a major program

3,'

that they carried out on that, and this was one of the
i

91
more important things that we had discussed with the'

10 '
Germans.'

11
You notice that the cracks that were found were

12
extremely shallow, on the order of 5 millimeters deep,-

,

13
starting from the inside, and the cracks that we were

14
ccncerned about -- that is, those in the pipe -- always seemed

15
to start at the very root of the weld, progress in the pipe

16
material, until it intersected the weld; because the weld

17 '
is at an angle, of course.

13
They all stopped either before they got to the

19
weld, or after they had penetrated the weld just a very

,0.
slight amount, to where they would get into the region with

,la
a reasonable amount of delta ferride.

,,
5 |

The general feeling is that these were not very

73'

significant cracks. Almost all of them were less than 10
.<-

2 er a,wmi. me. percent of the wall thickness.

'S
q w g

(slice.)
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l .

I

11

1o
The situation rec.ardinr 'the Japanese experience..

h

2
'is more pertinent, because they have more SNRs of essentiall"1s

|

3o
the same tv.ce that we have..

iI
4 i

| Thev. had found oi.ce cracks in recirculation b"c. ass. 2

5 |'
lines, and also in recirculation riser lines, which was

1,

i|s .

ci f :.erent than our experience. ns we have,sometning new -- ,_
,

I..
/ th e .'. found cracks in the core scrav lines and some of the. .

3I a...,.aa. n..,a.. . .' a a n "a" '',c o .4 4 .,. g _, _4 .,. e a- and- eac---6--w e ._nes.o. . . . o .- o_ n .- . . -
e- 2,

9i
PROF. KERE: What is the significance of the>

!

10 '
parenthetical (2-14 inch diameter)"?"

11.|
MR. HALELTON: The size of the pipe.

12
P RO F . KERR: Thank vou.-

IJ t-

MR. HAZELTON: Some of their recirculation risers
n

14
a -,- m, e, .o _., .4.,c ocn-a 4, .a.4 a...e .e , a s- . o . . s e . .w 3 _. ,.

. T w,,_
_4 .. ..u,s.. .. . _ . - . .u a-. . y

1c ,

be one of those others. I can't remet.ber which of the
,

16
14-inch ones. Most of them were 4- to 12-inch diameter.

1,/ ,

Thev. didn't have furnace-sensitized safe-ends.
18

Thev. found a verv. lars.e cercentac.e of their cracks by
.

19
ultrasonic examination, which was a very comforting thing.

en'-

ua,py .o _.4nd .n'' "_'__'30.4- sea..s *_^ wo_.'< -* ./
e - ~

e. ,e . .o -o w " * *... .v--- e . . .,

21
well there.

mn
**

Thev have a najor cro9ran to o.revent crackin~,. . v
a1.I

- .n d *hev, - e . k4,- e--o. 3 one C..'i a" a o a..tv a" C, ..b o a" *. ". ". a ".2 n- , - *^
- .. ..y .-- -y

,.
44

"o- ho4e* * S '4 o , * g d "a ,1 D * '"a g "' 3 ",6 a 4m * h 4 *a
4, amm a^''" * * * ' "''d We,e . '""-*" - " ' -" - -" - . *D ^" *"* **"" --J '.., . ai Ps eporte rs. inc. '

S .Cs
.g y, *g _ .m. . g o g b. g _3 _4 w _ '..s ghow .g u e .". ~^' e C, e ". " .". G ". O .bh '

.. y ---
h

.
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.
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!

I
l
I '

Ih '

The"2 are also looking at improvement of water
,,

2 chemistry, primarily de-aeration, and some other methods '

"
i

1 '

that I'll go into later. i-

,i

4I (Slide.)

5 3asically, the Pipe Crack Study Grcup was asked
I

l

6| to take a lock and see whether there's anything new about
I

7 pipe cracks, or whether the basic conclusions from the

3
.

original Pipe Crack Study Group were still valid. And the
1

9 group came to the conclusion that this is still valid;

10 that the causes for the intergranular stress corrosion

Il
cracking for the piping in the BWas are caused b2 critical

!2 combinations of very high stress levels, and comparatively

13 ' light sensitization or- tne heat a::ected cones o: welas
- - - --

l' caused by the welding, and the corrosive environment,

15
, particularly the oxygen level normally found in the coolant

o

16 ' - a colling water reactor.or
- -.

'I
.

1 '' '

(Slide.)

IO J So the Pipe Crack Study Group didn't come to any

19
fundamentally different conclusions. The Pipe Crack Study

20 Group was also asked to evaluate, or to answer a series of

71
questions, rather specific questions. These were as

*

,,
" follows:

,3
First, the significance of the cracks discovered-

2
in larce diameter cices is relative to the conclusions and., a a emn.n. inc. - - -

*C'~
recc=mendaticas set forth in the referenced report, That's

s
Y**

577&A
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a
.

!

a ,

d.
!

,

the earlier Pipe Crack Study Group report, and its implemen-
,

2
tation doctment -- that's SURZG-3/13. And the response of

,
'

the Pipe Crack Study Group can be sunmarized that: Yes, ;
i

i! intergranular stress corrosion cracking could occur in larce- I

5
diameter stainless steel piping, but it was felt it will be i

1
6'. less frecuent in larce diameter -icinv than in the smallere .

|

7I
piping, and it is unlikely that significant intergranular

a

eI-

stress corrosion cracking in piping would go undetected.
!

9 i Another important point was: It is unlikely that>

10 1
! the cracking will become unstable. That is, they felt that

11 i
it is most lir.ely that you'll have a leak occur before you

12
have a major break in the pipe.

i~,l~

n' I micht add that this is the experience up to date.-

1.: c

It is felt that even if we had a major break, ECCS will

15
provide adequate protection.

16 "
We also concluded that the recommendations in

17 +
NUREG-3/13 are adequate.

18
(Slide.)

19
Question two pertained to resolution of

20
conceras raised over the ability to use ultrasonic techniques

,

,1e t

to detect cracks in austentitic stainless steel. As you
,3 ,so '

recall, I said the Germans were not pleased with how well

23
they could detect these cracks. You remember, their cracks

~.
i-

were extremely small; whereas, the cracks in Japan were,, , ,, , , oo ,,,,,, i m

,c
--

found quite readily by ultrasonics.

sm ,,., 3 e
O I i O'1 U1
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F. !

,

1 || The conclusions reached by the study group are

.o
2 that improved ultrasonic testing equipment may be needed

30 to detect very tight or branched intergranular s tress
i

4 corrosion cracking. Many cracks will not be properly ,

I i

5I identified as " cracks" using the present code evaluation
!

a
I

6 standards.
!

|

7l We believe that most cracks will be detected
:i

:

I8, with frec.uent in-service inscections using ec.uionent that's
,

I

. .

9 especially suited to detect intergranular stress corrosion
,

10 ' cracks, and improved evaluation methods when the cracks are

II i deeper than 10 percent of the wall thickness and extend at

12 least several inches in circumferential length.

13 ' (Slide . )
q
I

14 j Question three was the significance of cracks
|

15 found in large diameter sensitized safe-ends , and
,

16| recommendations regarding the current NRC progra:a dealing
a

i

,-

with the matter.'/'

1

18 1 The conclusions were that intergranular stress

I9 corrosion cracking may occur in a limited number of furnace-
4

20 sensitized ,afe-ends remaining in the United States SWRs ,
n

3 '"' but it is expected to be less frecuent than in the core spray
1

,h
d' -

or recirculation bvo, ass line. I: it exists, it is unlikely

,4 that unstable crack growth will develop; and again, that
-

-

2# the ECCS will provide adequate protection.
m .. w a.oon.ri. i nc.

,e
" I might poi _ that there are very few large

a

a

>NDb47a( <<
....
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i

!

i

I

1 |f

Ih sensitized safe-ends in any pipes in the United States left
s ,

1

2) today. Most of these have been replaced.a

.i
ai _e. ae.,,

4
, The next question was the potential for stress ,

i

i
C

.

corrosion cracking in PWRs.

l
6 The 3 rot.;p concluded that in the o.rinarv. systems-

.

7' of pressurized water reactors, tne potential or stress

3i corrosion cracking is extremely low, because oxygen is
!

9| limited to very low levels with the overpressure of hydrogen.
s

110 !, In other piping systems, however, they are not i==un e to
!

O
'

II h stress corrosion cracking. Incidents have occurred in weld-
,

12 -

a::ected zones, as well as in sensit1.22 base metal.neat
-- - - -

l -
n

13 " Hic.h oxv.c.en levels can be expected, particularly in lines

|' i

I4 that are usually left open, e drain chlorides and chemical

15 additives have been noted, and NRC has initiated properq

16e-13 action for control.

b-14 I7 (Slide . )

1 o~ J' The :2 :th question concernec t e signi:1cance or-
- - -

n
- --

,

I9 the cracking in the inconel safe-ends that was experienced

v
at Duane Arnold, and to develop any reco==endations regarding-*

a
,;
4 ? NRC actions taken or to be taken.

' 2 L'' I believe we're going to cover some points of
,1

i e

'3, Duane Arnold later in the meeting today, but the Pipe Creek'

e. ,* dtudy Group concluded that the intergranular stress
9-t 3! A f DO "ters, 19c,

e:
'" corrosion cracking in the Duane Arnold safe-ends was caused

a

577a48
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I

'

i

I by a combination of high stress, nonfavorable chemical
i'

t
i;

21 environmental conditions, and the thermal sleeve to safe-
o
,

3 end attachment welds. That's primarily because there was a

4 very tight capillary-type crevice there in the location of ,

5 very high residual stresses, and inconel 600 is known to be

6 particularly sub ect to crevice stress corrosion cracking.

7| The other point is that inconel 600 is not

3 particularly susceptible to cracking in the absence of a
,

1-
9! crevice, but thermal sleeve attachments with crevices shculd .

10 '; therefore be avoided.
1,

Il ' Where this type of attachment cannot be removed

12 : or changed, an in-service inspection program should be

13 adopted.
.

!
H

Id || The recommendation was made that all weld
I
)

15 attachmen: geometries that do not fc= crevices, but are welded

16 | to or form a part of the primary pressure boundary, should

l '< be inspected by an inspection program.
,

l o' I might just mention the fact that this is

I9 related to the fact that in the Duane Arnold case, the area

20 that cracked, the weld area that's cracked, was not

21 considered to be a pressure bounccry weld, because it was

%4- ' just essentially a fillet weld on the inner surface of the

23 pipe, and therefore it was not there fore subject ~ to the

, 'a
"in-service inspection program."'

9 Jf al R eporters, Inc.
-,c

So the study group recommended that the look at'*

r m.,
d ( e U *4

a
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il
d, '

i
i

1 i' '

} areas like this.

2
1 (Slide.) |

,
~

Going back now to the major conclusions of the
,.

4'
Pipe Crack Study Groupi the conclusions and recommendations j

5
reported in the earlier Pipe Crack Study Group report,

.I
I

6 '! and the implementing document, NUREG-0 313 are valid.
i

I
,I
'

4, The piping cesign code does not consider
i

f

3*
environmentally influenced phenonena such as intergranular

|

9!
! stress corrosion cracking. The treatment of both operating

10 ' .

and residual stresses is not appropriate for predicting
1

11 '
intergranular stress corrosion cracking, and therefore will

12
have to take steps beyond the normal piping design to stay

13 ,
away from this tyce of cracking.

h * -- *

d
14 :i

j Techniques have been identified to reduce the
i

15
; potential for intergranular stress corrosion cracking in

16 '
type 304 stainless steel welds. That is, using the same

,1

17 -
material that is susceptible to stress corrosion cracking.,

a
i

18 ,!
9 There are approaches that can be used to reduce

19 i

the potential. First of course is the obvious metallurgical

20
solution, to give it a beat solution treatment -- meaning

i

21 ?
that the material will not be sensitized, and therefore

!

S9 I
..

won't be subject to the problem.
q

h
~

23
Another approach is to put a corrosion resistant

21
cladding on the inside of the pipe at the weld area in which. . . ,o a,x,mi, i nc.

25
this cladding, which will be essentially a weld deposit, is

er y - 3 q\f
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i
!
i

t

I !! not subject to the intergranular stress corrosion cracking,
il

:1
,1

2: and therefore the material execsed to the reactor coolanti, - ,

4

3] will not crack.
i

d i

i

4! Anonner approaca is called " heat sink welding."
1

!-

i
-

5i This is a crocedure that uses a heat sink to reduce the
.|

.

6| effect of the welding heat in reducing the sensitization.
i,
1

1

7? That is, the route cass will be made, and then the pipe
!

-

i

3: will be filled with water, or the water will be sprayed on
1

t

9! the inside while the remaining weld passes are made.
l
.

10 '1 Thus, significantly reducing the heat input.

Another one sort of related to that is to use !II

12 tighter welding specifications. This will certainly reduce -

~

13 the potential, but is a lot less certain. You can have
:

la o rather tigh- specifications, but it's not followed; or if
3

15
,

you have to do repairs, it would'not be too certain,
1

16|! Another thing that has been found is that
,1
u

3,'
.

severe grinding on the inside of the pipe at the weld area

18 || seems to accelerate the cracking. So it's been found that

19 ' limiting the amount of grinding, or limiting grinding alto-
- .

a
i

20 ' gether, would be a help.
,

:l
21 (Slide.)1

d

22 :| Going on with the major conclusions, the

23 ' susceptioility cr nonsusceptibility of sav welded t"1.e 304c-

24 stainless steel can be determined by the electro chemical ootentic
.+ . neoorters. inc.

i.

2' kinetic reactivation technicue. It's a new method that's a
4

I #
,

O f : U' O A*
2
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l' '
i

)| -

i

ll sophisticated method of determining whether or not the I

h
n,

I,

21
,

material is sensitized. It's quick and easy to use. It's
,

3 been developed by General Electric under contract with ouri

4 Research Division. i

't

5
.

One of the methods that was developed primarily
,

I6: in Japan was to improve the residual stress pattern on the i

,

7, inside of oice welds where the high residual stresses. .

1
4

3 contribute a great deal to the susceptibility to cracking,i

9 by using a method wherein you heat the outside of the piping
,

10 ' by induction heating quickly, and then cool it off, and
i
;

11 this, because of the high thermal gradients that they put in ,

i12 here, changes the residual stress pattern so that you have
'

13 h compressive stress on the inside, and of course tensile
.,

114 L stresses on the outside.

15 h
d

you do end up with beneficial compressiveBut
i

16'l residual stresses on the inside of oices, and this approach
I '

I7 is considered very useable by the Japanese, and they have

18 j been using it.

I9 ! It's being investigated very carefully in this

20 country.

n' l
21 L Another important point is that the control of

22 L or'cen in the primary coolants is apparentli very desirable.2e,i
n i. 931 There's been a lot of work going on on this. We can touch'

h
,d

? on that a little bit later
A 31 Reporters, Inc. >

'S' DR. LAWROSKI: Is that practical in the BWR?
H

,

i

A

-- 577353.
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|
|| '

'l
n i

h MR. HAZELTON: We think that it can be practicableJ
.

2i
in some cases, yes. It has been used to some extent, if, ,

i

3
only to de-aerate, to begin with. I don't know how much

4
time I should spend on that, but there has been a great deal

5
of work going on on that, and we have not concluded that

,

'14
: it's the whole answer.
I

I

I

7-
1 The general feeling is that it would be helpful,

S'
but that 's abc ut as far as we can say now.i

:

9
MR. ETHERINGTON. Where is this control effective?

10
MR. HAZELTON: I'm sorry?

11
MR. ETHERINGTON: Where is the oxygen control

12
accomplished?

A*

13 j
4R. HAZELTON: Primarily by de-aeration of the

,

la l
| water to begin with, before it's heated up.
!

15
MR. ETHERINGTON: But the condenser gives pretty

i

16 '
good de-aeration, doesn't it?

17 '

MR. HAZELTON: That's correct. One of the
-t

io

postulates is that the major problem may occur during startup
19

.of the plant after the plant has been down, and the bulk

20
water has been aerated, then in going up to temperature into

aej IA

power it takes awhile for the oxygen level to get down to
,,
..

normal operating levels.
a

'3''

Some people have postulated that some of the

24
major orablems that had occurred durinc. that time ceriod,.+ ..i secones in_ . -s

25
therefore, it has been suggested that de-aeration before
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| .

|

1 startup may be useful.

2ii
.i MR. ETHERINGTON: I see, you mean once only, not

.

I3
! continuous?

,

o. .

4 , i
'

MR. HAZELTON: That's right. There are more i

5
sophisticated methods being looked at for on-line during

6
power operation.

,

'

MR. ETHERINGTON: On-line you shouldn't have
i

3- much trouble.

9
MR. HAZELTON: There's still a lot of controversy,

;

10 |
| in this area. Staff is following it pretty closely.

11
One of the more important subjects here has been

jo- c., course tn.e aci.3.ty to b1nc cracr.s oy u_,trasonic examina-.. i . . . ,

13
tion. And as I said before, the study group concluded that

i

1 '* ''
the present code methods are not adequate and we'll have to

!

15
use some better methods. That's an ongoing program, but

16
I'll talk about that a little later.

17
But it also concluded that methods that are being

l *a
used now that are somewhat improved over the old methods

19
will detect and evaluate cracks of significant size reliably.

20
Another major conclusion was that the General

21
Electric Stress Rule, or Stress Rule Index, is a potentially

-,
"

useful tool in identifying those welds that are likely to
,

73 "~

be most susceptible to intergranular stress corrosion

24
cracking, and 'herefore would permit in-service inspection,.. , q ,, n,,,, ,c

. .e
,

to be focused on those welds and thereby reduce the

d "

s) { d d' r <
re sw dd A*
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1
s
a
P ,

a
n

14
.

probability that they'll have problems about detection.
4
o

} |t
The GE Stress Rule is an approach to determine

3
the total stress in the weld joint, including the residual !

s !

stresses, the applied stresses, and it seems to work very
i

) well.

6|
| (Slide.)

1
7+

MR. ETHERINGTON: Is that some kind of a formula?

!3
MR. HAZELTON: We can discuss that in detail later,

I
i

9i
! if you want.
!

'

10
Some of the recommendations of the Pipe Crack

11
Study Group include the future use of regular grades of type

12
304 and 316 stainless. That is, normal carbon grades should

13 '
be avoided. And if these materiaJs are used, steps should

14
be taken to ensure that intergranular stress corrosion

15 i
cracking cannot occur.,

16
Some of the steps that I talked about, such as

17'
corrosion resistant cladding. The presence of oxygen should

18 ,

be minimized in SWRs.

19
Then specific procedures should be incorporated

20
into the ASME Code to improve the ultrasonic detection and

' l "|
'

evaluation methods. And advanced nondestructive detection
,, ;
.s

.

and evaluation c.ethods now being developed should be actively
*

,,
..

pursued in investigations to determine the ef fect of actual
,-
.

. ,e ne x n.n.in: BWR operating stress and thermal loading on . intergranular

25
stress corrosion cracking should be expanded.

G??G5f ,



14-18 jwb 167 |

t

i.

I] Another significant recommendation is that,

2' based on the Japanese experiences, augmented in-service
,

3 insoection should be developed for recirculation riser >

.

4 piping in this country. '

5 okav, that's a very quick rundown of the Pipe.

|
,

6' Crack Study Group activities and report.
!

l,
7' Now of course is the question: What are we

,

i

3| going to do about it?
!

l

9 j So now thc staff has actions that are going on,

10 and that will be augmented.

II (Slide . )

12 , I just want to touch briefly on this to put some
1

13 of the Pipe Crack Stud" Group recommendations in perspective.2

14 Task Action Plan A-42 has been initiated. The

15 title is "Pice Cracks in BWRs." And although the Task'
l

i

16 ' Action Plan has not formally been written vet, it's in the
. .

,
3 ,/ process of being written.

I3 ' It appears that it will consist primarily of two

19' major efforts. The first will be a revision or updating

20 of NUREG-0313. That is, the staff implementation of the

'4 I S tud"2 Grouo.'s recommendations. Then it will also hocefully
. .

'2' prepare a set of recommended follow-on efforts.

- ,,
? (olice.)

., ..
--

*4
' in the area of revision of the NUREG-0313, we

& ji Reporters Inc.

9C
see the followin: major tasks:--

577356
-
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1
:

li
.i

1 |I First, to redefine, if necessary, those
n

2 materials and processes where control for intergranular
l

3{ stress corrosion cracking that are considered acceptable
i
.

I4 by the staff. These might vc_y somewhat, depending on

5, whether we're talking about a new plant, or a plant under
,i

,

6 construction, or whether it's an operating plant.

7 We will have to consider, for axample, whether
!

3' this material that General Electric has developed and

7 tested rather extensively that they call " Nuclear Grade

10 316" will be an acceptable material.
.

11 Nuclear Grada 316 has very low carbon, and it

12 is strengthened with nitrogen to counteract the effect of
<,

.1

13 " the low carbon. And the tesr.c have locked very good so
4
o
o _

14 : rar.

I

15 l So the improvement in materials and processes
i

16| that has been going on over the last three or four years

17 will have to be evaluated by the sr.ff, and we will have

18 to determine which ones we will consider acceptable.

19 Then we'll have to redefine the recuired augmented

20 in-s e rv 4. ce inspection in light of the latest information.

'

21 This is sort of divided in three parts.

22 One, sometimes called " target lines." These

^3 are small lines that are normally stagnant, are ,iust flowinc,

.

psr of the time, and are under extremely high stresses,'-

re .# ai Aeoorters, i,c.

m-

such as the rec.rculation bypass lines, the core spray-

57?357 ,

..
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:

,

h

1a lines, and the control rod drive return lines.o

2
Then in addition to those, NUREG-0313 speaks of '

l

, 1|*

other " service sensitive lines." That is, other lines that
,i

1

4d;
have experienced intergranular stress corrosion cracking.i

Il '

5J In this case, we're tal.<1ng aoout residual heat removal
I
i

6,
lines, isolated condenscr lines, reactor coolant cleanup

7'e-14 lines, and as well as recirculatioi, risers.

3i
|
,

,

10 !

11

12

13 a
;

.!

14

15
a

16

17

18

17

20

21

22 ,

23

24
x rat Reoorters, in:

3 )-m

Oiidut~ m m ~ q '
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i

mte 1 lj We'll have to define this and define the augmented
,

is

2p in-service inspection required.
,

1

3, Another task in the revision of NUREG-313 will be

1

4e to reconsider the leak detection and leakage limits that have
ln
1

5i been soecified in NUREG-313 in light of cast cxceriences.
4
'l

6 Are these adequate? Shouil and can they be tightened up?

7j And then we'd have to also recommend positive implementation
a,

8. methods. That is, in addition to stating what the staff
I

1

l
i

9i position on these items is, we will have to determine how

10 . we're going to implement these positions.
.!

11 Possible ways are through reuulatorv cuides or
.

12 through bulletins or, if necessary, I guess even through

13 orders.
|

1
14 ' (Slide.)

I

15 We expect that the acrk under Task Action Plan A-42
,

le ' will recommend certain staff follow-on efforts, and at the
i
.

17 ; moment we see these as rather important ones. Again, one of,

18/ the most important is to, in sone manner, codify effective

19 ultrasonic inspection methods. To that end, we have work in

20 progress. The Office of Standards Development has been working
i

l
l

21 on a regulatory guide and the Division of Systems Safety,

a
i

22 people and the engineering branch there has been doing some

23 work preparing proposed code revisions that will consist of

24 much more effective ultrasonic methods.
$ct eral Reporters. Inc.

25 Another thing is to review all the information we

UT?G5D ,
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:

I
,

L i

1q have, evaluate it, and, as we see rit, implement wacer
a
D

2> chemistry improvements. And these are, as we see, one of the
- 4

1
3; most significant ones is whether we should recuire or how

o
I
1

4 should promote de-aeration, as I discussed before.;

E

Another question that the staff still has is whetherc
s

6 in all cases we'll have leak before a break. The work that1

7. the .ci.ae crack studv c. ro ue did on this seemed to indicate.

3 that that was the case.

1
9 i, Professor Parris did a rather sechisticated study of

. .

i

10 ' this using his modulus concent and it l o c k s .o r e t t v. -ccd. But. v

11 we're not sure that what he did included all possible

12 editions that we need to be concerned about. So the staff

13 is evaluatint, this,
*

o.

14 o Another item that appears to be important is to

15 determine whether the leak detection capability that we now
d

i

16 ,! have is adecuate. Some of these are sort of inter-related,-

17 , as you can see.

13 ; Then one o f the =cre important things is to develop

P; and implement a focused, augmented inspection program. That

20 a is, we just can't go out there and insist that all welds be
J

,1 , inspected in everv. refueling outage. There must are not that. .

e ., many r. e c o. l e . It 'ust cannet be done.. . J

'

7. 3 ' Therefore, we want to come up with a .croc. ram where

24 we will have a realistic chance of inspecting those welds
c. c ., aexcurs. inc.

25 , that are most likely to be cracked. And we have to take into

G??360 .
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1

I
,

,

I h account such things as General Electric's stress rule index
q
t

2!! number for the welds, the material composition -- that's a
'l
,

if

3i typo; that's not " math composition" -- that is, determine its
f

I

4 ,. susceotibility to sensitization, as well as history of crackinc. . -

!,

>

5' in the particular lines. And we think that this is a very

6 impcrtant program to do if we are to have a better chance to

7 detect cracks before they leak and cause difficulties.
,

3 That's all I'd clanned to sa.v. Anv cuestions?. .

9j DR. CARBON: Bill?
t

10 PROF. KERR: Has the staff made an estimate of the

11 probability of cracks occurring in the various-size pipes?

12 MR. HAZELTON: Not specifically. The onl2 thing

13 ' that I can say that might pertain to that --1
'

t, l

n

la a PROF. KERR: At various points in various slides,
i

l15 ; comments were made that the probabilities were very 1:w or
i

1

1 46 that there was a low probability of occurrence. I 'ustd
;

!
.

17 ', wondered if efforts had been made.
,

t

IS , MR. HAZELTON: Well --
d

19 (Slide.)
,

t

20 ' -- this s a sl.ce that essentially was prepared
. .

1

21 1 by General Electric, in which -- it sort of highlights scre-
.

d
22 , thing about the frecuencv, the frequency of cracking in terms

!!

!I

23 h| of the percentage of total welds. So with the exception --
n

24 o PROF. KERR: I was thinking more in terms of the
a ers' Reporters, Inc. j

25 prchability of a crack occurring in some interval cf reactor

y_s .
o

" ' ' O *ws .);

1 67T 6D|-
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,j MR. HAZELTON: Yes, I anderstand.
.

I
q

P O. . SuAC. h a.e _w .m. , .o- te na..se.aw .b. .= a
1 u c x c c + 4 o .m. .~1.. _ . e o- - -o--

. ?rof. Kerr, we have not looked at the probabilitya
l
I

i

of pipe cracks. We have a research program where we're gcing4
-

i

|
,

.o 'cok a* .".a - ^ b a " .' .' .' ." ^ .# ..' ck.i..c,, * ". a. . w^ " a b .i .' '": o#7, y ; . -. e a ..-

.m.*4 3' % w o. , >. o-
*

u..b. o. -eohu -w .4 1 4 a. . n e2b . g l .' b e o , 5. 3 . .q m. 4 * b. 4 g, ~ ~ - - . -.n
, y- ..-- ~~ . -..- y. ; w. . -.

t

. 7 .' bg * m g g 6 h.o .w . 4 * h. o n .e O{ 7 v y .e n m.. . - .g - * ". . g .l g " g- . , - . - 4... v a - 4 - a
g .e m - e .m m.. - e ,* mea ~ *

g| , or.
.

C ^ ~-"^ 4 " a - i o '"- -
'

**'''1'' '^e ar'- ha- 'Wo 'ea *- -a=c-a wa- w ' l -e -^- -- - 2 ~-- - Y10 j -- ^-v' -- -

]] s u..o_ .e m s b, .1 * s .m
.

]] CRCr. K7PC- ^^ " c " 1 .' .. o ^ ^4.." .".". a * " . . ' " . w .4 . .". . . -; y - ~~-u - ..
,

^
. . . ~.-s. sw

} ,, a '. . ". a s a...a- '. 4 .. a ". = v a - --w..- . - . - ' '^^> a " '. ". e ,o . o " a h 4- - 4 ."; c# .' a ' > s '.'
. a - - . .

'l
fi

ng- 0" u ^ Q . Vgg Te ~%4-' erm~vgm yo y--- =fAw9**~, 1'14 1 " - - - -" -* e'~2- - -

t

] ), w h. o g.mbab414 h.e . g .e S g .h. 4 .g g , w h. o
ew ^J * * w =. 4 g .l .e. g - .f. ,

m' . . h. 4 mb .= g g-. - ww-w** yd.; -. -
,

-. - W. v.

t

c2 Q. .' . g g *u .) "ag 9~A .- o. b . . -Q M. g 27-- , 2 ". N a . o* v .'11 .P o c* .s .i .] " .16
T

. m .
O 9--- -

a

] ,f .V.7 0 7 % Q ~U Q . M. a .l , -Q ef g * h. . ' V e e .". o ' ' "y ". 4 .". .# F .-~. . ' * 4 C ".-m. . .
A

,
. . .,

3uw . .w. e .4 - 4 . . - . w = ~.hnn
. y y. y ;-- . . .m y o mu e.-".ed F-'">a- 4..w ' r .". c v ,}3 -en ' .'- . . . - --a - ~ ~ - - . . -u

] y, 4
.m. 3 A A .4 ~. .:C. . ~ u. n. a-.o s63, W.%. z u. 4

u. s-
~~, - : kv . u . 4 m .eaw.4 %. . ., O - - .e . : -o-- .

-m ,~ ..ns-s -. ; .c.v -

2Q ..v .o . n. d' e. .r r . v * s . - . .w. .; .m.k. . w. 2 * ..g w 2 3o e .". C U " ".A . . . < - 3.5 . .. . . - -

2] .m. .e ^ - .. . a 4 c ". . o .~.~' .>. a s - ..e . u= '.".e . s- b. .- a 'a d ~ " a s s e s , ; s. ~.".4- .". ' o.. - v. . . - - a -
. s

t

1

i heo.. a s..h4-~;eme * h. a &. v" e .m. o v a 7 77 e c *-.w .4 m a.e A m h..b. o .w - h. s , e e , 542i * -- - -- .. - . m m . o . . yu- 2

~."aa- #e'' s .# a##^"*. . ' . " . . V. a. 9 , wa C m' ".. d e * a ." ~..' .".a .'" . .^
m3 3 - -. v. - - - . -

o

.V..Q. . - - . 'i u - .3 . "A,m g .7 5 * A. g a. .l o g C' ..og h. e a m m.g .lt.N. * h. G -07% N7 -. v - _ ; w us --- ..
64 i a *
4

a arai Reporters, Inc. ;
y . k. g u a "- ' ".a a' e ' " " - ^ a * .". - . d C ." .". ~ m C .'. . s .'. 4 .". # ^# '- ^#
t . . v -

- .'.". y" . a C a o- asss. - ~*"-
l'

4

G? SOC 2



-

..a- 3
174

o

Ii relieving night really be advantageous? Or can you go that
I.

2 : a - ,.
.

31 .v .o. . .u.e. ..r T v- v. .. .

- - d c .' . k ..v~.e . r.i S. "cu ". ave "o. . . . ; .

i
e

4 ! realize that the Staff has not really taxen a pcSition en
u

l
5l theSe it. ems. If vou asked me .cerSonall.e, ! would think yeS,

.

t.
.I

.wae .-es44L, , .1$ ' - - k. . .a .,. a ,J.w - a - y .-- a v .u. 4 ~..p .o t. 4 . . -van-.o c,. - n ...a. y ct . a y v .. . . .

t.

7! Stresses would he very helpful. I have SCCe reservations

8, m+~ o t . .' ~ w- v ..g .. o u, w o u,.7 A c v . . . 4 . , o. o ..avo. w. a. go.i .
b -w -1-- . . . a ~- s ,i

-

- - . - y;
1

9 w. e .- n. S 4 A , , , , --,~'S .~ ^.. ~- a. .i ". ' b .' e- .a.SSaS ~.,,s. .e. .,v.4 e aw,y ,-Aas.. - . -; z . .r m..-. ---. ,

IC v.ou rav have to redo the crocesS.. -

11 u r .-n e .g . O .ca u o u. - e w . .4 A oJ . g e .. , ; m L,.v.q . .en.e e.--av . . - ; z u -- .
.-

. -.

1L . %. e ~. . . % ma-4, ,fCUo. qna An . . n b, e . , s- . e 1 4 .. 4 n m .a A s. .u. , r. -- m a e a iC'w - , , , -
... -- -- jv ,- v . --

1

13 c i -a .c c.. . .w. 3 . S ..w,. . . w. - , , - n . .-
a 4... . 3

14 | . .. .7n u, L . m., :
. .-m ,

,,0 5 .. .% v 1

.

I5 .v 3 . n r ,a*g.p g . ; ggo - A o . . ' *w u ". e e s w= .d ..".o. ry . c a c..w.--n - " -
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.
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i415 1, partially addressed this question. What they do is assume

1

2 |t a pipe of 28-inches diameter with a 100 degree segment of
I

3 so-called "through-wall cracking," and then 260 degrees
!

-

|'

4 with three-quarter inch, and they put a movement caused by
i

5 an earthquake and see whether the pipe is stable or not.

I
6' The results show that so long as the pipe radius ,

i

7: ratio is less than 300, it's stable. Usually the common
!
'

8 dimension for this kind of line is usually around 20.

ependently >f the size of the9 PLOF. KERR: So ird

i

10 j earthquake, if you stay within those limits you will always
,

I
11 I leak before break?

I

12 I DR. SHAO: Right. That's what the analysis
.

13 ' showed. Hopefully, I would like to see some results with
|

14 the so-called " degraded pipe," and put on some kind of
I

15 loading to see how it behaves.
I
i

16 MR. HAZELTON: I touched on that briefly.

17 I MR. BENDER: Hadn't we done something like that
I

18 | years ago?

!
!I9 DR. SHAO: Not really on the degraded pipe.

j

!

20 | MR. BENDER: They put cracks in the pipe. They
i

21 may not have put the right kind.

22 DR. SHAO: It wasn't cracking, but I'm thinking |

f
23 [ of putting a larger crack. They have put some small cracks,

I

|

24 | yes.
ral Reporters. loc. 'e

25 | MR. BENDER: Yes. Okay.

I

| 5780C5 | .
,

--
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1 PROF. KERR: Is there an effort to try to assess
;

2 the probability of a meaningful crack that might not .e

i

3i detected? There were exhortations to develop that with

4 ultrasonic methods. I couldn't tell whether these were

5 just exhortations, or whether something existed which might
!

6' improve the technique appreciably.

i

7| MR. HAZELTON: There are vastly improved

1

8 techniques now being used, but they are not required by the :
i

|
9 code. In addition to those that are sort of improvements

i

10 in conventional ultrasonic methods, there are much more

i
.

!
11 : advanced methods using acaptive learning networks and things

I
i

'

12 of that kind that we see coming on in the next several years,
i

13 ! again to improve the detectibility very much.
|

14 ! PROF. KE RR : Is there some ' ,elihood that these
!

15 will be specified by the code in the foreseeable future?
|
I

lt MR. HAZELTON: Yes, sir. That's one of the

17| major follcw-on efforts that the staff is working on right

18 , now.
n

U

19 DR. SHAO: The staff already talked to the
1

20 committee to show them that the present code is not

i

21 adequate, and we are asking for revision.

22 MR. HAZELTON: In this particular case, we're not

23 I having a big argument with the code. The people involved
I

1
24 9 realize that the code is verv defie .ent. So we have prepared

Le cjer al R epof'ers, Inc. d
ia

25 { sort of a proposed revision to the code that's in the code's
'

l|
,

'
|| .^rg jr--q

[ [\
li i

1
a

!!
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1
4

1i'

hands, and they're discussing it. And in addition, we're

2" .

workinc on a Regulatory Guide that will accomplish the se

3'
kind of thing.

e
4

So this is not something way in the future. We

5i
have been doing this all along, and we're talking about

'4
'

.h o c e ." " 1 _' v_ .".a__=_a... w 4 * ". i n a "; a_ _a .- _.i_ wa'l.' b.a ". e k.i =- d "mo..e .'
.

,
. .. . .

i
I

,

'

MR. BENDER: How would you find Duane Arnold's

:
-

._. . e c . a c .3. o. ..w p .- m_ s e ,. , o ,. s m 3 . . . , - 4 s m ._ , .. 4 a. _ .4 ..e w...o d s ,.;y a... .. . . . , .... - .. s..
-

9
MR. HAZELTON- The Duane Arnold cracks were found

10
by ultrasonic examination. They were found by what we call;

11
currently used improved methods. They weren't found by

12
code. We have to differentiate. I don't know whether

.

13
wa_ ' -a o"a > - .1..-o_ we ba k. " o . .". a . ^ ^ . .# ". s ." . ~ s .4 " " a .i - - '.- . _ .. su.

14
. .g o_ u w m_ .- o_ . 9 ._ o .4 .i .. a .i .' ":. . .- a_ y o .- _ a_ d . ". b e v. w a= .4 4- a

-

.~; - -

13
.

thev were recorted as no indicacion. That's because chev.. .

16
were reported according to the code.

1,J

DR. SRAC: According to Section 11 they are not

18
. e o - . ab .' a_ , bu_ ac_o. .4". o c u . .' ' . e s *. c . 4 * e ' ' 'a'"..i .". k. a_r . . . . ..

19
s _ = .# .# 4 s y . ^ o o s .4 .. ~g , ' .h e " u' e .e"w.-~_a-.e. vou aea, _ h. a_ "; a .- a_''

-.
.

^ -

20
using a different level base. Twenty years aao 2 u'd u'a4

2 ,i
. . . .

anc the new proposed code uses a lower base.a nigner case,
.

,,
66

With the lower base, chase cracks tre reportable

v*J
, . , - a ._ ,. end..

...m .

24
DR. CAR 3CN. Steve?m a neaonen in:_

.e :.

DR. LAWRDSKI: Is there a threshold valce for the

r -m { 7 a
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. t

f

'

,l
,

19 oxygen concentration below which you don't get corrosion?
+1'
.

|

,i
- o . . ' "_ ..k..i .k w o. h.. o w , 'e*.4.p. . u. .n - r + '0 ". -. -

.

.
7 "

, .q . ;

i

'l

3! Some of the work that's been going on indicates that the
.

a
f

a.s ."..-a. s ho l d ".=.'ue -- o , o e"". .i . a..o ~. k.e .- w a y , .."a. ..o s .. . - . .
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h
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2i MR. WILLIAMS- S v. av exreriences, it is not anusual !i

1
. .

4
1

3 for it to changed, either direction. i
f

it

t,

.t , DR. CAR 3ON (Presiding) Thank you, Mr. Wi l .11 ams .

a v .
c n .. .u. a - n -- - .5 . . . = ,,9 mm, .s. . n-u-. - ~ ~ -

. u ., a a .- a a . ~a ., +- gg . o + u.ea--
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6 4 .,. + g en v e + a ~. .; n n. e .: -n'e woAe vq. + %.e g n n a 9 +- ., a% 4 .4+y o .r.
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y. w. s -. ww, ,

.- m-;e--,w 1.4 . c . _ w. p-a ,. ,
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a n. A 3 - n C .4 ..#"'.''.';' " . . ' * b ."a". Ch .
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3 . - y -- ; . .

i

;
m. .u.t.:: .c . .e n . .- %. .; .,,. n +u

. - A .4 O 1O C ', a. 'a --n%7 e_ . ,Q j s v.ia. Wa - - u n- y vua. .. y
1

* ' '' a * '10 W a a~ ~~C.''. 3. a .l l C.# '..".A_ o'-..-. 3 "';' s ' a * e ~..e ". ' a~ a..d* - ^ ^ ~ '-~-w - - . ~ - . .

]] ,Ao
.- b. . o. .c.o .4C. . 3 ceCy-la ,' . d - h e .i . v- .s "w '. " a. . - ,s . . ., a . ;. .r a y O ._ --..u o . . . - - - . -9 ,

- .- -. .
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zn DR. oIEco: rxcuse me.

-

.

, . , -

__ have incecendent3, a question -- co any or your star:
. ,

s ;! o,-o".4 s a. .' . . v. ." a v -

,

. 4 . . e ."o_ "e - = " i u' .". '. n' ." a k" . .
. n" "- = .' .i # .4 a d S.t. . a. v-..y-. --

I

5 MR. NCCNAN-. I do not, and my Stress staff does

6 .". c '- . 3 " "- .v.." . ".. a '. .' o - v^ n ' c'.s 10 0 >. o # '' a . . " ~. 'a^ e ". o .# ."a#"^e^r.a' ohs
' n . -- -- .

_i

, 4,. w ; s- o m,.- o n . , an c r w 4 n.>, n o ma,, ...
- - - - -- uoyeas. ,v aa-- -.. . - -.

.

i

3| DR. SIESS: h'arre n , could you qualify as an
1

9, 4,sy-ec L..Aa_.- . k. o. m.~e d o S.. -v .m -. .
!

i

I
,

10 .: MR. HAZLETCS: I would sav, categorically, I a.m not
P

-

]] u, ann 7.,34pA .i . . g e o C * m . .3 . . -- y- v

12 Do. .c. ' r S - C - "- .' # vou .i.# "^u *wa..N.d- -..c . - v a o ba'..
--.

1.q .v . .u. n ' T r m n ". . r b..a .p so.
-

a . s., . . . . ,

14 .'A.^, s '. o .# e x c. e " 4 a. . c a 4-'. ." a d .' o ~. ".' o. b. v. N. a ' 4.. * ". a.
-

. .. .; .. . - . .. . a ..

1.. w , , .4 . o o , 2..a w- . - - - - . . _ . . . as, o . . i . woo,m, ---, , - -

. . , o t, e c .4 , cmCo, , , ,,~a -o - . - - ---. . . - -

g. As 2.s -.m e a.n d * k. 4 . ^, s C--#. . a ' .h a ". ". ' * " ." o " a. ."a~ ^w.7 a .' .' "; .
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ia tl6 1 Thank vou.
rl d

a
.

3 . .7 21 MR. JO RDA'i : I ':r Ed Jordan , Assistant Director or i

il I

'!
a

3' the Technical Programs Office of the Of fice of Inspection and

,I r. ,. .eo . c e mo. .,..
. ..

1

5 Forgive my hCarse voice . It's getting better.

6 I came here to report Cn D. C. Cook. We have

. .r .e ,, . a a - .4C. a.. 3, as o .o , .". e .' ,0 .1 . . * . a 'o ' . b. . 4 - co.i"' ""'"; u :, -- a a , . . - . . ---f i -. . ..v.a - . . ..,

t

!.
' I..e 11 21- 44- .

. _
- s o - - s ,.,, , s s , .e . - b 4 s 41..a <. w- . ; .- .: .

1,
3 C. 4 r.g a..d Ca Dv.. 3 . a a .l m .ig g a- 4-k .; a-mw 1. . . ,o,k,orga 'enu...a- - a;-v- y _ .ig v ---

l
10 ' time, and these are in the feedwater lines to WestinghCuse

i

]] .-p o s , . .4 -. o d w 3 c o ,- - an*g-g.oy - -- --. -- .

.ha 1 0. *wh ^v .# * k. .i - "aa , "...4' ' 03 ". C. C o C'r.12 P.. .v. -:m"
. + . . -. a ;- . - - -

13 shut cCw- . o r unigentitlec
,

ceCause
_ . . _ . ,

3 e a, . ac. e o r_ ;, c. o. r -. r,

,

14 I %..s g s - ., 4 CP6 "v .# '.- b. a- s" C u '- ^ o- o .# '.h a ". ' e ' l~ ' ~e "^** ' lad. , - . - . . . ... ---
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-
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.. m

I
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1L de're talking about,
n
a

2 ,. I .c 1 4 A o . iJ, i a -

h
4,

3l The D. C. Cook plant is a- ice condenscr plant,

4' so in has a relative lv. crewded area around the s te am ~ene rators .
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1 and thev saw this n nC Or_ a orOftle, Cracking.
o,

--

n

. . .
4, a .i -u. . .. Ou* c.: u, .4 u. c: uu- . s .4 s a n * , ,2. , ..

A*
.ie.,

2g y e. v.~ -

n
1

.a,,,m , '.". a C a C'.<. .i ". "3 "w a s 4 ". * D e "e o, y e .- ", u a ' .". * - - th a '. .' s , '. b. ed
3 . -c s . - . . . -. . .

t

i

,t .e=~es' ax o".. O# " ' .<4".g *h'* wa.c, s e e ". .. * '
--, .. . . .

5; And as I said, two Of Che nozzles had Cracks that
!

I

'"e ''ree. &",#"'.".*--h-^u k-w''' -- ~ k e s e ^'e e b C "* 4-
-*

~
---' -a "a6' "-- * -v .- -- --- - - -.

j
|

' 4" "ha-- - ~ , = - e. 4 A o . -o C .# C " a "- ' 4 " C. s "e ^~ " a~ # ' " a ' ' ":7| h e .-s ..
~--- -- . .' ~ -- - r--. - -

,3
a a... a,. 1.4.".o.,'."""".#- ' h. a C .# "v e .- '
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_

I
I
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-

on .a O - k. a .- 34c,,4-aw
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4
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2"
.

.
. --0 , C.e.,,

3 .

!
y . .
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10 ^ " . ' " e ''' .' "y "- - - - '^'"..e."- ^ " . ' ". e "y i C '- " .- a. was C - ", .- " .". c, .v .v sw. -.
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1h radiographed at installa icn. It's not subject pretently to
a

i

2 .g a periodic, in-service inspec lon.
4 . . . . . .

.

1
1

DR. SIESS- Mas this intergranular cracking?3|I
1

9 MR. JORDAN: This is transgranular.4
N
1

5I I'll give you a quickie shot of what the piping run
.i
!

6 ' C v. o A .l i d. o
1

- ---- --

i

7| ( S lide . )

o . .- " a s'a'a ce.a a*-v.. "Ahac. . w. .a - , a-. a . v g . . 4 ,-- em.
3 i, -..- - - . . - . .-. .- v--

I
,

9 1 e lbcw that we were talking about -- the reducer, 16 to 14;
i

!

10 , and then there's a 27-fcct, vertical run; anothe r e lbow , and
1

1
.

l - b. e .# .4 s * "a .". " " h e ,va a e o#, .~ h .i . .k , .# .4 ", e o.- .ix ". n a 'uI 1., -- . . . a --
~~a.. a -. -- .--

-.1 n .gn .- n s . a .4 . . .1,4 3 .e .ua
w. - - -. -..-

.- -- a - -. . . - .- o ' " .4 -13 ".ba s":s am .4- a s s a n - .4a' la .". G' a .- -os- a.i.. "ue -- -- a

,

1., e c 4 .. .e -.

15 Then there are subsequent restraints and snubbers

16 in the s y s te.m .

17 ' We did exa.T.ine these welds, in a fashion, based on

"v . c'~ l t'. ..a.-.s".'"..'...A. v. n # ^ ". .". d .o a".4 dan ^a ^#
'w- .". e e "c b .i a. .- " e .- a . "" - . - . -- - e. ... -

19 those welds.

. ' . " ."7 ." "y -v.r-ac r..v , , . .y o u ., a ., n , . "a.ae-
2 n.

p. a =' . .i ^ . a;s. .. - -.; - -

,l .i s . .o ,4 .,n n ..,,s.4 4 ,n.o
-

s - . - . - . . -vg

v v .o .v- ..-w.' W c'' .' # ; C "- C W'".'*-, a .4 .- '.# -n, .v..q . n "
.e ..; -g.

,9 mg. c rc . rkm ..o r .1 A V o " ' o .# ." ^ . - .' o' . * .4 .9 C.". a s''
-

"^
s 1- c. -i . i; , y .. -s^ w -4.

4,.s.. o _ e ..o . r .4 . . ...-1-- 3 7.i e ....o **m e a . 3m
4* . f s. . -. .- - . - .-

at R eporters fac.

.' 4*~ Q. " c'A.t . * d e. 8 . k. ,. c. 7 , 4 e. . b. i. a~ a , g p- ,S C. M. *, -"
. ,. n .,. -

t
. . - . . -. .-. .

'
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t

,h DR. SIESS. Is it a flow c.uestion, th a t v ou '.7 an t to4 a .

1

3 do that?
i

|

4 'i VR. JORDA'! . That was a design consideration, and
h'I

|

15 I ' s orry , I don't know.
1

6 |, It's .i u s t a stranc.u looking --
:

I

7 .| DR. SIESS: It's .i, u s t a stranc.e-lookinc. de s i c. n .
!
t

If v.ou put 16-inch no :les on a 14-inch oice, --o ,
. -

9 '| ..p. . . . n v e r m. n., . 7 . ..i , k. . au"d a 1.4 "_ * ' e ' d - h. "- . o h. a *- .
!

. ~_ . . . _. . 34

l
s

"4''' " 'a_ s ' 4 . -k.. o u o e da s .4 c: . .s " k. a_,o| _ _e s e . - - - _ _ . ,*
. n3 o_-~ ~ _ _ ~ . 3-..e-'*^..,-.

-a-
.. .

i

11 and 'f they put a big enough no :le on, then they, of course,

o ,r. e ,, .4 ... ..g o_ .e .' r..j ,. ; ya . a.. .a_ _ a_ _ s . '.".b.e.n h a. a .- +. 4 = ' - o . . c, i e a_ . , o .-a - . - -- - .i s

I

13 scmeone else, designs the rest of the system to induce those

.
#

1,e - ' ^w ^ a . .,a_ ~ e . s .'. r

15 , Thev ~.icht h ave decided that thev needed a smaller. .

16 pipe than Westinghouse allowed them.

17 DR. SIESS: ' i./ worst fe ars are confirmed -- desicned-

-

w.. 2 ,, o , ; . o_ ,3l a, ~; - - . .-. _

19 ( a,,- w. m_ .)m 3 -

20 DR. C AR3 C': -. Go ahe ad , Ed.

nn. errSc. "s.. _,_ v -w21 ..--o_, a w- - . ... 4 . m_ a_ .ga_,..'..La . o v. . ... .

!

,,
gg m g ,.a_ e ., .

23 ., MR. JCRDA'; : The A&E is responsible beyond this.

2 . .w. o. .u _r 4 ,, we--
.. . . s ,, , o- e _a -- a n . . _4 , . . r_ , e ,, + ,. 4 - o m. . .-

.. . ~ . v . . . . ....
+ : Reoarters. inc.

2.c D .o. . Cn' . a''". - F,o ".. v.4 ".".. v. ^u.- .-asa. ..'.4^ ... y . ..

J
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1; ( S .'.i de . )
.

i

7 .e .v.. . .: V O p n t". . '.r k. a .-a n a i .*a- ~'.c''- *- b a, '.i"a".sae - .T'-. +
-

.ue . . y. . -. v-. - .

i
i

,4,t 's c, . , *-b.= 's j us +- a. . o * n' e . # 4 -"m .* u' , .mve sad, s b. cw.i . . : wha.es. .. . 3 - . . . .-

1
>

|

4 - t'ae cracks were found in the examinat:.cn.
|

5; ( .C 1 4. d e . )-

6 ^b.v.. v . '.' .k. e -a a i s- b. = ~- "be '4-a..s.a 4- . .. a' .i .n y- .i nv- s
-u .. -.i .---e

*|
f . .w. 4 - - se 4 ., .1 o 4-2 - a o .1a c.i .nc. . ". a a.lbow -- it's an identical-,

- ., .- -. o
:)

,

3, e ~1 w , '< 4 . c.. a -. s . . ; ia . . o, . .- o a r 3'_4 ^ ". , .c O " h a '' ''h e al'' .'a'v''a .4"..i.sh.#c,-~ ~ .s ,m y -y v. -. -. - .

1
o

9; 43 i.. .oveA- qAa.- gn * k. a *, *w.h o u ' oo -2A;
. o.-- u3c::d *h.4- "ca v.". 4 .". O *O.y v -.- -; s-

|
. -

t

10 . 44...e..s .4 ^ . ',*.b. a.a # .4 . k. . a .4. 'a a , . 3 *-. a - * k.an
'

a ' - a a.'<. .D.-
]

- v. - . . - ..

i

11 > =.. gov'"v. a.1 s 0 w L,4 1 u. k. e W a 7 1 4.- b. .i ^ > n o s- 4. .h .4So .,-
- . ay . . . ... a . .

12 .e.~.4..,. anA *k.ov'og 3Cow - w7anAa---..v gt 1 A , 2*-
-. -.

3.- no- .h,
. - ' a .>. 4 ., . r,-y v - . c, -.m ;

l' 4.. ...A' . - ..k. a. v b.a.a - - b. . A m.42. l.o , .e A by .b. a 4 . . . a .s4C.- d ..#2 a- .
-

-. . - 3 v - . . u . -

l *' ^# * k. a nC~~1a.-. .. .4 ..

!

}c .v.g . a., r e. s.r o . O -r,n C .r Ce. . .s. -
1

-

.c . O cv . *. ,u -k. . c. .. . k.o y . .4 'n . ..s- . . . - - , .. .

16 ' .". a s *- - a s s ^e ^ .". -a . . ~. .. = ~- 4 - . . s a . ' * b. a. .- a a .' ^ a "-a- a u, # ".'.a_ - o l a ... '.
'

- v -- . - m - . . r

17 "R. JORDAN: Okay.

la n . , 4 +. " "o.as*1v, k. a, .e a .' vaLoa, ^# ". a. v"la, 4e-o. .. . -
. . v. . u. . --

19 - n .q *.4 .e d a. d a ' * '. 4 s o.4n . .".a * = .1 ' " .. 3 ,v 3a"s -- an A. .' ' 1.1 p "m *-4A- . - ...e.,
- -- e - . . A ; .

20 4.. . . " . -"^ es - ""=~. 4*.'a- "#= .''='a = s.'a- aA -^-^-.c.i^".."
4

g- w . --- o -- --. ..

21 MR. BESOER: ''h at ' s wh at we used :n say when we

22 were saying " stress corrosion."

.33 - - - - . .

cuR. a. ca; .wis nappens to 'e ' fatigue.o.

.
24 .v. . . .a r e. w .ep . nr , - -

. ,.Co s-u,nc, w e, a, s n 2 .. w , . - oo.,, - . ..-- s---
+ ai Reconers. Inc.
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3 .

i;
r

*5.4s .40.4 .~c. u e s . : ..a d " o '.n .a . 3 - r_ g e . N. h a *. . d a. d ;4-2ia - . . . u o .. f . . -- .

'i
'!

3] MR. JORDAN: T; Section 3.
.

II

4| DR. SIESS: This is Section 3; it's act p rimary
e

I

5 'l
'

a; o a . f .4 .4 .,. g ,.- . - . . -, y
l
.
I

6 MR. JCRDAN. No. This is secondary. This is all
,

!

7i C ' ' s o- ' ,7 .4 .4 . . ~; .. e y
'!
!

.c = . v = 2. . .=-3.,.8, .v..=.. ..A. .

1,
.

9i MR. JCRDAN' S-31..

10 | DR. SIESS: Okay.
r

11 MR. JORDA.1 I ?.eg your pardon.
,

- " d
.- - -

-]4 qc '.. a. ' .d -o .s e a m' . m "..a.s .4.. ".- " c'_ h. avo u . . a. o~"a_so- --. - .
4 ~

-.. - ' " s e o , -.'.4
'

13 dw o 7 o *. c .l a a .- ' - 4 . . A .4 ' . o. .". a * ".". ; o- - u ' *o . " .4a''"' -
a .. o.; . .; -- . .

To .A. a o O,e o- vado-aA.- -

. . . - --

'

]c -- a . .' '. . : ' #^as s ". . *Wva* ' ' ' ' ' ' * o s...e e " 4 C'O *.^o s O .# # ' * 4 ~ L'n. , an-~^~ A
-w- . --3. .-

]$. o u- . k. A. " C *. *. *s *a .' .d .7 *. 4~ * * " * y" m' .# ." ' . " . . * - D. ^. ." e . .%' .n u# "..". A 7 -'
-

o- ~ . ev .. .

l 'i s e '. C .# ". o. o' '. 4 ."<a-
* "''~u ". ',. a'. 4 "w n 4 s b~ e i ." ~ .4 ". s ". a .' ' a 4 ^ " . T ' ". 4 ". 7. . o - . - v.

]o y .4 .4 . 3
a - y v.. ,. C *w,. . .e n a,.,n. . .f. 1.1 y- 4.

.. -u- 3 .
un .. g o .a a.q. men.g a.C. ,.o a . . . - . w u.,

}c .a . . o .n . , n.a. . . . a .,. e . h. o p.4... n,,, gg, g . n.a. , a w ,s ...g s. g , g , A .; .: : a v. a. n ~ 4 a .3men , -u.- . .
n-u- ;-.. . - .-

..o.a n u. - .-w.-----_.4,a.. ~ %. a.,0 2,~. - . 4 , , , a. ,syec~ c.: 4+. m, . . A _., ..n . , -,nna ,. - . . . _ .,

7,1 C ^~ 4 < - .. 4 * * e ". . . - ' " s. o v. ' .. . 4 70, a. .' '..4"..i~.'~., a *. ". ". . e ." o. .# ' ' a .' .d ". "~~ . . . . . -. . . ^"''~'.; s.. ,

a . . . ,w 4-.w , , c , , y , a. c.: , c.,. w.n s .-

22
, . ,

.4 o - . ...

,, SO .ha '- ..ww..a. o. .w3 ,,.4* -
- a.n. Cs ... . . m . ...u. -. . o.

24 S e . w .- a. gv.a ~C "w . V, C *. d ~. .h ' *. -..4'. --A "'- - ; . -

3 trB AfDor*trt, t rc.

] *C ] .Q. . * L.g* O. .o q ".% . . r. a- ; Og -r.4 .~* u , L''- w- .
** .

rw .
6- ,h *-w C.g h . .b g .w a. a. . o c-- .s-- -- .
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] 'n. _w4 w b - . . . - '
w.. 2 . . as m e o. ., a-s eCendo... p w-

e

,

9o MR. J C P.D A S : Yes.~
>
!

l

39 DR. SIFSS- I have cne short question.
i

a
1
1

.# .4 ~, "a - o a u,"x- " C c ... e - c i a ' 'u a ck.i " c. .R .4 .7 c. " --1 C- .-
4- 2-a - a . . - - ..a. - . -

d
5j an +-k "e a "n"" cv""-o-*4^"s - Uni - 2- F' k at was 4" -ke4"-- - ^" av- -- - "- -~~ - - -" --

1
6; fourth one?

i

|

7| MR. JORDA': It was a bucx weld.

,.%.- 4vr- ,-* ,1 u de" 3-3'-. o',-""'"--w-
-

w4
3 3:- 3 .oc, -- 5 o

, - -

2"-

i

|
.

'
4 .-Ag s 4 .- % o .v . . a .e. .- 3. . a. < jsqsqm A Wy | - w -A .u- ; .

|

!
10 4 .V .:s . v - n.4 . V. n s .T N...N * U . -

t

13 ! .v.e . = rv.4 E p. u.ava v, o u e s *. um" .'4 s k. . a. a * b. a *. ~. ".o_ v, . e a .' . v,
-

o - .
=

- .. .
" '

j $, h. 3 d . b.n. . . . w . a .4 37- ..n. . .b. g .r a .- b. 2 6- b. . a. ,;. *e g .4; 6 v . . o ,A .Cc.v33+
. a w - .. -.n-. .

.e im .r n%
.

..
. i v .L n.v ., yes.}3 , - .-.

*

,

i

1.s 'Z. 2 .* A .q o. a- a~ m.n f m..o k ,1 .'.s..v ~., 2 .n o . ~ 4 %. y as v. .n' ma.-. - .---. . u - ; a 60
.,am

,e e r.asv-v4'D =_ A .4, y -

' *
]f p. y~ g n. o .w .4 A g *w .- o . ggg 4g3 cd, be y vg .V. m y +- b. g ^ Z 6.h ,".s..I"*.Da

.- v -w a*. a. , .. .-
,

. .h. *4 s.h. g .3. g . o n n o g *w .4 .e.e, Ao * mm J
a3*i- u . * o ". .i " s " e " *w .4 ^ ". # " "w .'j w/ w

- y ww g y . . .n '.- .e .iA. w -, . .. y v. -u

}e # .w r . -.11 c% - o w , . .4 .m. g g .wo g s ,u e 4 p A u. . c' w %.e * n. s .1 4 ym
. .

2 . .a. e e .e n a c 6 c .r - .n^r---- . .
.---- w . o .. . . o

1e c: + %. 4 s .1 ..

3Q mu.g -a. a ." o. r',' ' e s '." .# ^ " .= . '. .c W o ." s~ 'W''. .- b. 4 .". 70'. A ' V, c~ .,- ..".s u - w. * s -W-A. . s --

1
^ b. m g 3.* n a r . . 4 .n. ~3

4 e. 3 Ch.g 4. o - + . . .

.q .-. . b. g g u...g 4 . .t,. f .;r u s 'r. o. A-a *

-.* C.# "..".O " ." A. s s ' ' " .4 ~ O C'2 71
'am n-g; w. ... - y . .

S ,q g g'w a w wo3g*.eva.s
, -. - - g.h. .' "". W e " *- s' "..''*.. s C'A'". . .# c ." " A_ .# ' '. o .' .4 ". c_ c. 'u' * E, A,. .c. .-*s

A
. . . - .

#9 ,. e h.t e 3 .4 m g ).1 e a .y~3 =,. 4 .e. o e. n =% w p g g . . . -.-.4..a . g n d. * g 4- p * n. C ., aJ 1an.
. - - + -- g.4 . ; - ; - - . -y.-- . --. -

. P si Af DCriers, Inc.

..s a *as .7*.
*

e .J . b. p s p- w 1n ,m.4MC 4
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r
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Il

1 ,: had shut dcWn on June 2nd due to a stea . generator tube leak, !
. i

. i

...-r c ,cns o s ., ... , ., a 0 4 .4 n e ,. a.d *.hev .# o "-." # |a a,

e - ,..u ,a - . m no .. r . . -. .--
.

a -

.I i
;

, 4 .,. a .4 , * 4 C..a- O .: w . a c.9. 4 .,. 3--
-.

.,

i.e .,o. go .a.n .3 .- e 1 .4 . 4 .,. a , r e a . . : u. w.n . eo--s -.s. -, -

: . e ..w..- e . - . : .
,

.. .

i

i

5, dav, and + .h a. i .- - -- .# # a -e n *.. - . w . a ->.. .c. L a- o.# a e ^ .'. * a ".'. ' ": ' d4
. .'. ~

- e.. ..

i

6 .".' ac*a.. " . ' " . = " .0. 7 ' . ~ -n as b e e . ,^ a a *. 4 . a. s ..e .l ";e,-s. ".'".a'
~ . f- n . - . -. - . -.

,.
. . , ,3. 4 . , 4n .w. . e .4 . cas , 4

- ^#s 4 .,. ne.q ,#, .- . " . . '.e a s -. ":'-, . --- v... . .

.

r
.

3' o - v ,4 .:.4 a..cm .-4
. v -

,

,i

9; '"h e dep th o f the cracks there Was some 90 mils in
,

I
i

10 ; depth.

11 The Licensee has cut cut the crack sections, and is

12 .d .a. '.k. a .r^ casa a .# -a .'aci.~, .h o u a- o.". ^r.s Wi".5v-u a-
4

.
4a-- a .' ... - " - -a.- . . -. ,

.i

13 change.

n
1.1 ,c, o e. a ". = vo. ~ '.e C .-o ' a *. a d , b '.'.'. u i s s .i r. .i l a ,d #4--."."-..~a,''

4"y~- . . -- . . -

I

} .; a.A . k e .-o. . h. e * v- . - .. . 7 4 . .e _4 s , .h a. .w 4 a- o. a_ss_a o.s.aA-. -,
.. D ,-

s .
,

. - .. v . .... .o -
i
:

1

16 ' < " v^ .- - m. s .4 ^ =. . .
'

- . ,

1

j7 '..* g g ,no, u..g o a a...a. "..a.''.'.'.''.'..''~e.#. C ' .' .eV.4aW b'* "u"'^ s~ ~ .# "."- -. <
- "' ''*

.
. ;

wjg . i O.J s 2,. -4.4..3 - - . a , a n. .- /. 4 :: 1'i,v- - + - - men .'n n. y. 4 .n. e
^

.-----e4- . . s wo. .e s . w.. . . .o .- 2,-
, 3 .. oo ----. . . --

10 m , g .s. .n a .4 .-- -

*-
- s . . O ,u, .1 a . , a.. A- a +. gi - a - 4 .n. . A0. ' 4.-w n 4- 2 4 a e , 2 e . ._4 ., .g-o - <.y. .

20 What the Licensee's representative is saying.

'r l We - - a ' s c h = "< i .n c. - . . 4 . . d a y- e a. d e . c ^, .*. s u .' '. a." # ^ ha'-a '-
- - . a . -.

aS .e * a ' l ' ' .- " .'. ". ' A
'

W ^,''.*.- "- s e C ' *"..G ". . s " . ' . ^ . = ~ . We - a ^ a. 4 ". e d .#."^.~, "C'.''..'y.. . . y y . . . - . -

,,
_ .4C a_ ". s e e s *. *. ". a. ". 4 #"

.#.4 . d i " C. s ..'." . C S. a. n .... .
. -,

2.: sg. - . . gn e .. . .,a,.,,-,.,..=.>.-,a.~..,.. n . . u. . n . , .... ~ . . . . . . . . : n ,.....

, - . .. .. a . m., . m

-

.O. : O . . ., a ..,:
.- . - . . - ..
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14 MR. JCRD A'; r I kind of thought you'd ask that.n,

n,

,4, ,.e s .x.

u
) 6

1

3, IR. BENDER: Was San Cnofre also transgranular
1

i

4 ' cracking?

5]j MR. JCRDA': Yes, it was. It ',tas branching and
a.

I

6|
b lun t and old, is our understandinc. And it was primarily

,

7 ! in the w21d as far as the deeper cracking.

8; There was also cracking noted frca corrosion pits
i

9!, 4.. bc*b.- ,'ir_ .' . d. n^- .~lo_ c.. e.4+k.e sido c .#. 4~.o ~
.. . --

i
i

10 ' ( S .14 de .

11 hese , . w e w
- o_ .. . e . a c .4 3 ., 4 o_ s w..y .w. n-, .,.e w ,, s .e , -.. . ... v.

.

12 inspected, in addition :O D. C. Cock. San CnOfre is the

13 .ea c .4 1 4 ... w w - '
- -; ..a*- .ao v.a Ko- 4 .,. 4. h e .4 .,. w a_ e ,,. C , , l e s .- . . . . . -

.

14 * ;o_ - a a .-o_ - n .- .ga. u .4 . .

- w a
.

gw. o_ . . w 24 a.. na ..a- c.av s ..n_..y . ;. - -

,

15 ~ w o 4 .. 4 . s y e n +. 4 n . i . v. .h o_ , , u. aC~ , C.. a e-. w - . . a ~. .i , , , e ., , o. a- . n_ a_ a g _ - o ,-w : ,
.

-.. . -... ; . -.. ..v . . .

!

16 ! Wate r h a=e r . And so we rec.uired then to insc.ect those nottles,

17 a + w. a ~- .4 ..e ..

18 m. .w. a. 4 - 4..4.4 a1. 4 n d i a +. 4. O .,. . . , o- a. . 2 -. .' a.noy b. a - 4 . C' .4 - , -. w .- - . .,

19 4
- . C.,. s C .,.. w-. . o . r , 4.1 o_ s O .o ,.,.4 o. g , .g.4 w _4 ..s - a g m . 3, ,. o. s e .,,. . ,e...- .v . . ... --- y---v. .

20 w.. e s e . a d .4 , -yns .e . w. o .- o. 4 . s- e - 4 - . a ,.4.s. ho. e : .4 n 2 .'y. v .- . . vi 3 . . . v

2I COnstructiCO radiographs, and s'Wsequently With radiographs

22 :
. . C .6. m. r' . enCy, -. . a ..nC u h a +- 4- -e,ea.o k. a ~ w. e ; .,. n n . . o- ~- . , . . ., e4 '

,n- -

-- v ow .. - - -. - . -

- 13 ~. 4 e n. 4 n C' .4n , ~. 4 n C. wu .o .. O +- e. .e a Cy 4 . y .,--
...

24 Se ~ b. a '- ''.._4*-. ov .
4- '

n c.D a. .i = .' . v w a. d . ^s - a. o- " . . .a v o e = -- - . .s .' #^ ^
.

--
- .

,

.1 1 86 Reporters. loc.

*C '.'g b. ,.co, m ._, 1 4 . . 4 . 3 .3-.
. . . n . . . t 3 *. 44e . b. 3 . go. -o g o 4 ,,g R-.. . m. .

's** . * y. **6 . g v v.. . .
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q C.s l' .. 3 , n * g a k. 0,, b. . a. .e m, a- a . , e. .4 .i t., a., 4 ,, C .4C a *- 4 . . C ,,.. k - uay - i

j; n. :.; n.. . . . v v . w .. ; w w v .. v .

.
.

7 n .e. o. ..n.ia, anc ..o, -

S .4 ..4 1 2 - 4..44 C3 4-.C.. aa O,, . b a l n. ., - 1w3a , b ~..a - -. . . a- . .

N

30 ._. g 4 - 43 e. n .-y , . n. ., .i .. 4 n a .-": 4 . . .# o .-.. a ,4 c7. ". ". e 4 . ..d .4 c a * 4 c .n. S .. a"
, >

. a - . . . . - ;,
I.

4 be due to construction an cma lv. , or there may be additional
i.

J
v . a c.>.4 n y .5 --

.

.

|

e . - 4u.'.ns, on4, : a. ,.1 o_ , . , o 3.4. .4 a
m r An A-; . . .- . .. ; . - A' a l a. . u ,a , , . . y, ,v .

./ pe* a.,q e e , m. .- s ; m,.. .
* 4 - .7 .' m _., .p_ o " *.. ~ .' a a ". . ".".a. .' .". "y . C ". 4 C ". ***"a2/ . *s_ -. - . . . . . . - . -

4

-

s 4 . C .4 . a *.e A *w,u . k e .- a
,

. . , a- n o n'n a . . - a_ a .4 .r, - o. h. o o . .4 .4 .,, 2 1a- -
.v -. - 3i

. v . -.-- .. - 3

d

9i - ..S -.-"c-i on, , r. d _ S a m. s. e .-a. no .i.ndic3 uv.S .'. a we .-a. .-a_in -4w - . - . u . .,
.

,

t.

10 t ab le .

11 c b%4 oua-l' , . .k. .iS 4S a . . 4 5 " a._ ~ b. a . .s e ' e a. . . *. -e .~a ' ";s .; a m . .

12 i .q . n. .- o g 3_ 4
4 ., * 4 -..4 C4 D, a * a .i. S S ua.". "a ^# 3 b "u .'.' ^ "- .i .n, *

- - w.n. . u wn_t .. .

I

13 .- 9 - - . .i . . y .# .- k. . e . .4 .- . s-- - a * d . . a . .3 . y- -.-

1. 4 oa. b a..a ...i w.. . - n a_ a 3 , ag k. g * 4 m. . ~o e ,. , . ~ag n +. ,,

3 ,,n.,,
y-

-
. .- . v. ; so . .. .. . -.

15 . . 4 . .". .i . wh. . .i -k. . *.k. o a a. 4..Sc, e .1' v .S w .' 1 1 . be .-a c. " i .-a_ d .. v . .

16 7. w ' .1 1 m .'so Aa end n ".a ad44~4 C n , .' * a "v . a 'n o#4= -
-, v . . -- - .

.

'7 . .a c, .' 1 " . c, " .k. a - -"o- c, e r c .l e -.-e 4- 0.i . . y . B o .k.. v' C a_ C o .' .' .i n o , .# . o . .
,.-- . ; . v .

, .

1.2 -u" S~a.##, a .". d F. a ." -a. n W. . a ' ' a '_ ^ 7 , #. .- . c N. ,' M. m , m .. ~4".e ; o", ..o-a_ O.#v . . - . . ..- -. v -- y .

19 . .w. a_-. .o_ . , 1 .' ". - 4 c a .' a .4 -o .e wi- ob le.m .c ;cu'd .' . . . e -o y ,m a- , . o_.

-

u- , r - .....a y.-. . .

,.o .u.,._.w .. .

21 DR. LAWRO ~'E - '.ou don't have one there -- did you

,, , u, c n g .c , , - -, , , ,,. 4 S A ,.w., ,.. v - .. ...; . -m . . .
,

o3 . SIR . u O C.ss, . .h a_ s , i -m. +. w a. n ,1,;, o .o S .w,t
-

-, .w
m n,.. - . . o.. . ; . ... . .- - . . . ---

24 .v , ,. ., a S , _-n_ _ . a r e . . ; o w. a
,
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!e~ si A tDorters. Inc.
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1 MR. JORD AN : Unfortunate lv. , it cut through thei

t

!

21 section we'd like to look at.| i

t.

I3 MR. BENDER: All I'd say is that that's a typical
|

4 s t o ry .
,

I

i
'

5 ( Laugh te r . )
i.

6' MR. JORDAS: They had done that cutting be fore the
I

7' problem cand up. We're tryinc to see if there's anythinc.s .

1

I

3' to salvage , because that would certainly be impo rt an t .

9, DR. CAR 3ON: Any other questions?

10 , (No response.)
.

11 DR. CAR 3CN- Thank you, Ed.

12 I believe that ends that, and we're ready then for

13 , item 3.3.
,

14 Do you anticipate about an hour?

15 : Let's just take a quick break of about 10 minutes.
i

e tl7 16 (Recess.)i

s : 18 17 ; DR. PLESSET (Presiding) : Mr. Russell, are you

18 ready to proceed?

19 MR. RUSSELL: My name is Bill Russell. I am the

20 NRC. Task Coordinator for the review of the plants were shut

21 | down by the show cause order of March 13, 1979.

22 j That order was related to a code analysis pro.len.4

|

22 for seismic analysis of piping systems. The specifics of the

24 order addressed methodolocv. of alcebraic summation and intra-s s

3-' r3l Reporters. Inc.

25 modal responses. And the code that was involved was a code

578032 -
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1 [f called Shock 2, which was a orcorretar/ coce 0: the S tone &

2 Webster engineering.

d

3 !! The crder required the Licensee to shcw caus2 why
!iI

1
4, he should not be required to reanalyce the p'. ping system that

i

|
|
,

5 was done sing the code, Shock 2, o riginall*; ; to shcw why
i
,

1 he shculd not be required to modify the systems, as necessary,!6

7 frca that reanalysis; and to show cause why the unit should

g -| not be shut d.cwn while the reanalysis was proceeding.

9 A little background on the technical concern --

10 when jou have a tc.ree-dimensicna earthquake input, into a

'l piping problem, ecch input develops three directions of

12 responses, or three vectors, such that on a 3-D input you have

13 nine vectors for eac' mode to combine ..
o

$

14 1 The :cncern is how those co-linear responses, o r-
:

15 ' the threc resulting X responses, or three Y's, are ccmbined.
!

I

16 J In this case, methods which the staf f has determined
i

17 are acceptable are the square-roct-sum-of-the-squares method

la of the absolute s um.

19 The algebraic method was used in the code , Shock 2.

20 , And our concern was that in using an algebraic method, without

21 knowing the time sequence mf the occurrence of the loading,

22 because a spectral response analysis was done, loadings would

'3 | act'. ally cancel, such that you would potentially c. e t a. . .

24 ncmerical result which would indicate ycu had no inertia cr
:t -' ai A fDQrtf rs, Inc.

25 seismic loading, when in fact you had a significant icad.

5?SG33 -
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i1; The safety concern, which we had, is that systems t

.

a

2 d were af fected, which could both cause an accident -- that is,
,

i
,

3'1
.i the reactor coolant svstem cressure boundary, and systems were- -

e

I
4 ;l affected which would mitigate that accident.

'

5] Over the weekend of the 10th and lith of March, we,

.i.

6 ! sent a review team to Stone & Webster, up in Boston, to review
I.

1

7/ some results of analysr.s which were being done at that time
.

i

3 from the Beave- Valley facility.

9' The stresses, or the analysis problems, ;hi;n were
,

i

10 ' originally done en Shock 2, were being reanalyzed at that
i

11 ' tin 3, cr.d the loading conditions which were coming out were

12 factors abcVe the original loads -- in some cases, 'hree to
13 six times what the original analysis showed.

t

Id (Slide.)

.

15 We came back frc= that meeting. Over that weekend,

16 the staf reviewed the information with the Ocamission: and
17 , it was decided that we should issue the orders to shew cause.
IS j The Licensees' response to these ordert were that

19 the plants tere in fact shut down. No Licensee requested a
1

1

1

20 hearing, and the Licensees proceeded with the analysis that
,

21 ,li was required by the order, and have proceeded with mcdifica-
!

a3

-g tiens to the racility.
- . .

a.

23 , 7.'m now going to take a quick jump in time, from
<

March up to today.--

x ." rat Reporters. I nc, . ,
.

,c
rS1 ce.)

,..--

578034
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i

11 ,, And indicate what's hac.c.ened over the las three
'

h,
,

12! months.
|

.

,'3: The situation at Maine Yankee -- they had acc. roxi-
-

f
Imatelv 19 cicinc. analvses +.ich were done, usina. the ccmouter4, '

. . . . .

51 code, Shock 2. Those analyses have been redone, and in no
,

,

6 case did we find piping which .cs ab ove the code allewable
i

7, prescribed.
.i

S r,'e di d find two s upports which required modificatica

9i to account for base clate flexibility. Thc.' modifications,

1
. .

10 were made. The total analysis in the last s ubmitt als from
i

i

11 ; the Licensee we. e submitted to the staf f about the 2nd o# i

12 May, and on May 24th an order was issued which allowed the

13 e,1 units to resume operation, and cancelled the 7arly show cause
s
d .

14 i order.
!i

!

15 | The situation at Beaver Vallev. -- the .cicinc,
.

16 reanalysis is complete. Three piping systems de recuire
|

1

17 J modification in order to get the piping stresses *.ithin code-
,

18 allowable for the design basis earthquake condition.
1

10 Those modifications involve the inctallation of

20 shock suppressors, one each on two lines, and piping reinforce-
il

21 ments on the river water system, where the smaller branch
o
iI

n

22 , lines tie in to a larger diameter line.

23 | MR. BENDER: Excuse me, which code are "ou talinc.

24 about?
NF ' 3' A tpCriers, Inc.

25 ' MR. RL'S S E LL . The code we're talking abcut now is
,

j

57803( '
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! |
1' 3-31-1, the Power Piping Code. 3-31-7 was not a requirement

2i at the time these plants were licensed, so we are using the !
! I

h I

3a FSAR commitments and the basis by which the plants were
I's

a
h !

4 orignally licensed, which in this case was 3-31-1.
;

I

!
;

5 MR. SENDER: Does 3-31-1 have in it requirements for '

6 seirmic loadings?

'

71 MR. FUSSELL: It has requirements for load combina-
i!
i

'I

e]tions and the requirement that you develop seismic loading

9 coaditions.

10 It does not specify how those conditions are calcu-
!

11 ! 1a-c2 c h r- sue results are obtained.

12 t MR. SENDER: Thank you.
;

13 1 MR. RUSSELL: On Beaver Valley, there are 732 pipe
J
;l

14 ; supports associated with the 86 piping problems. These have
I

!
15 been reviewed, and 97 are above code-allowable, are above

a

16 ' their design capacity.
1

17 :1 2hev are orco.csinc. at this time to modify 15 of those. .

|

la J 97 and proposing that the othe rs are acceptable for an ints in.

19 period of time of ibout six to seven weeks, until they shut

20 down for a rcineling cutage,
i
,

21 Until then , they'll be in a window, where they can

2 2 :', refuel the core.
.

. 23 I They ' re proposing arguments on a gene ric basis for

24 the remaining 82. Such arguments include one-time loading on
m- ,.i a.ooners inc.

25 shock suppresscrs or snubbers , ap to 100 percent overicad, and

57803(ip -
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,

i

I
1 i, then inscection subsec.uent to that..

l ,
,

I

2' We have some information from Grene1le, which says. :

I I

3 that is acceptable. These generic arguments are to be
1

4: cresented to the staff next week ir a submittal on the 18th, I
4

|
-

1

II

5 at which time we will review it. |

,
I

6' We have had discussions with the Licensee , and j

i

7, we're c.enerally know;edv~e about what they're coinc. to c.roncse.,.. -

l

i

3 We ' v e not vet seen details of their submtittal. ;-y .

,

9 The modifications that they are making to get the

u) three n. icinc_ analv.ses within code-allowable, and the modifica-.

|
-

|

11 tions to the 15 supports, will be complete about July 6 tn ,
i

12 | at which time the would propose to resume operation.
| -

13 j If they are able to continue their submittals to
,

f
i

14 '| the staff, and satis f actorilv respond to the staff cuestions,'
u
u

15 that would be a reasonable date for resumption of operation
1

16 : for an interim operation period of about si:: to seven weeks.
!

17 h The situation on Fitcpatrick -- the piping analysis

13 J, will be comcletef bv. Julv. lst, and the succ. ort analysis, in
. .

!'

19 ' inaccessible areas inside the dry well, wil: also be completed

20 ' by July 1st.

,

21 !i They will not have ccmpleted the support analysis
u

22 :, outside the dry well.
I l

f

h
23 a That's the estimated date for completion of all

r

,

o

24 support analysis -- is ab out the 1st of October. They hope
. w s corms. inc.

25 to have those inside the dr./ well bv J ulv. 1, at which time
.

"f ^,
b . %f

a



i
t

i

3' .' 30 2f ,i

' ' ay will propose interim operation while the :uppor analysisia .

1

!!
1

2 continues, based upcn having completed the modifications inside
0i

3" tha dr/ well- '

|

.

,

4, That proposal has not yet formally been made to the
i !

5 staff, but they *. sill also be providing bases as to why they i

I

6- feel the margins that exist in the supports outside the dry

7 will are acceptable for an interim basis of cperation for
a
'l
's
la! abcut two to three months.
- ;

,

9- The situation at Surry is a little bit different in i

10 that they are not quite as far along in the piping analyses,
!

'

11 | yet they are prcposing the earliest resumption of operation
i

12 to be 33 of the 69 piping problems which were originally done

13 }1
under Shock 2 have been completed, with the remainder to be

14 complete by the 30th of June. -

13 They have completed -- honored -- and 60 out of

16| 887 support analyses, and have determined that only one

a

17 requires modification. There are other minor modifications
i

18 that they're making, which are related to as-built conditions

19 and other minor deficiene:ies that they discovered in the
o

20 process of walking the piping and verifying the reanalysis.

1

21 1 These modifications will also be made, and they're
,.

22 | expecting that the modifications will be completed by the

. 23 1 20 th of June , at which time they will have complete the

24 reanalysis of the reactor cociant pressure boundary and will
9 'rai R eporters, Inc.

:5 have a technical basis f or wP y they fee l it 's acceptable to

57802$
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,

1] resume operation.
1

If ,

2h The staf f has that uncer review at this time. I

II
i
,1

3 il MR. BENDER: Is this the only design error that has
.

1

1

i

4 been found in these piping systems?
t

,
-

i

5 MR. RUSSELL: No, sir; it's not.
!

6 MR. BENDER: Is this one more serious than the ,

i

7; others?

o

a MR. RUSSELL: We briefed the Cctmission on the
,

'l

9! 30th of May and identified that one of the lessons we're
B

i

10 learning frc= this ef fort is related to the as-built coidition

! in the plants. We are finding that there are differences11

I
i

12 between the way the plant was designed, based upcn the

1
13 , drawings of record, and the way the clant ac tu allv. exists in

. .

e
n

l' u "he .# _4e'd... -
g<

15 This has been documented in Licensee event recorts
|
.

16 ., to us. It was the case that we had at Surry for s cre modifi-
|

17 cations. That's the case that we have at Fitzpatrick. That

la is the reason that Brunswick 1 and 2 were shut down approxi-

19 mately a week to 10 days ago.

20 I:'s also applicable to the situati on that existed

21 i at Pilgrim when they shut down. The staff is looking into
,

t

.i
22 this generically. We will be taking action. The most

. 23 probable vehicle would be a bulletin , and we are working o."

'
24 that on an expedited casis at this time.

-* J 'ral AfDor%rs, i mC,

7 o* .\LD. . O _O* w*" r .Q . Vo. 4 4 A.i 4 _K 4 w A *W4sc.&8 - - - . . - .4 7 *h4-,,ww
. _ . _ s. - m u-- _ . - _ . . . . . s
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| !

;s mistake was reported? ;i

H

2 :1 MR. RUSSELL: At the time -- wav back on the,i - 10th
i i
l I

i

3 of March, when we first started getting the very high stress !

4 results, we were finding increases in loading of three, to six,

3 to ten times allcwable.
!

i

6 We thoucht -- and it was reported to us at t'. tat time-

7i -- that that difference was due to the algebraic summation
1

i method which was used in the cofe, Shock 2. That was theo

- best information we had at that time.7

10 oubsec.uentiv, we found out that the reanalysis that
. .

i

11 was done over that weekend was done doinc creliminary desi n
Oi s . .

i

12 , information, some construction drawings, and some information

i
p. , that was just not recresentative of actual conditions

-
,
,

ja| in-plant.
*

|
,
t

J It was an as-built problem.1 s: ,1

1

16 i Subsequent to that time, these units have gone out,
l.

17 , and they have inspected the hardware in the field, and we have
i

i

13 verified that the reanalysis that they are doing is representa-

19 tive o f the actual as-built condition.

70 We are finding that we don't orders of magnitude, or.

21 . even factors of increase, above allowable stresses . In fact,
!

!

3. - it accears that the algebraic summation problem could be
3

--

23 1
mourted by ibout a 50 percent increase in stress.

24 MR. BENDER: If the stress occurred simultaneously ,
.ce e,al R eporters, Inc.

25 If the earthquake-induced stresses were encouraged

578040 -
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t

1[ simultaneousiv with other stresses --
'

-

o,. i

i

MR. RUSSELL: 'f you Icok at the load combinations ;2

!l
. .

that are required by 3-31-1, say in the SSE case, where vou
3 -

i

s ,- take pressure plus dead load, clus seismic, clus your faulted
- -

1

i i

!

load, that total load, if you look at the inertial loading
3

'oniv, which is calculated using a code which has algebraic6 ', -

l
I

, |! sum, and then you recalculate with a code which does not ase
/

algebraic sum, What is experience is -- that,We're not seeingg

more than about a 50 percent increase at the highe : loading9 !,
i

point.t

10

11 , The lead locations move throughout the piping, such

that the highest loacing point may not be the same, but the12

13 q
hi,ghest load, as compared to allovable, doesn't look like we

.f

. have more than about a 50 percent increase.1.,
t

15 MR. BENDER: Does that say that it's not a severe
1

16 , load problem?
o

,

j7' MR. RUSSELL. That's correct.
,

;g MR. BENDER: Then the question is why are the plants

ly beinc shut down?-

MR. RUSSELL: We have a combination of problems .20

We've discovered the as-built problem. The order specifically,1. y

2,' a addressed the cuestion of algebraic summation. We found that
i

. 23 stresses were significantiv above allowable. We are finding-

:!

that oicinc
--t- - - - is everstressed; we're finding that succorts do,

.ce ?ral Reporters, Inc.

2.e need to be =cdified.
1

578C41
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'

'
l

! And the Licensees are in the process now of makinc ;

1]1 -

n

1 technical arguments as to why it's acceptable to resume ocera- !
2| |I

'

.

!3 tion now that they have reanalv:ed -h e condition which.
> .

t

.t

4' actually exists in the plant. Until this time, we have not-
,

i

had proposals from the Licensees to resumer operation. We're<
-

6 in the mode of reviewing their proposals in resconse to the
-

7 show cause orders and resolving the problem technically.
.

21 MR. SENDER: Are these the only plants that are a
.!

l

9 quesL_cn?

10 MR. RUSSELL: No, sir.
,

.

11 ; If we could hold that, have another viewgraph that7

12 I could put on later, and I can address that.
i

l '

13 9 21R . BENDER: Okay. *

l'

14 , MR. RUSSELL: Thus far, the only point that I've
;

is | addressed is the algebraic summation question, related cc the
,

i

16 .! code.
,

|
;7 I (Slide.)

la i Cn April 2nd, we issued a letter. Ne identified that

19 there were scme related areas which the staff felt it was

20 necess ary to evaluate .

*

21 We wanted to make sure that the codes which were

22 , being used, parcicularly in the case where the algebraic sum

. 23 was used, that we have a code listing provided.
11

24 We wanted to perform code verification for the
2. ' y a xnm. in:.

25 , codes which were being used for reanalysis. This was a

578C42 -
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I

|
|

1 th ree-part verification.i

i
e

! !

2i We required that they orovide the codes listing, ;

i i
t

i

3 such that we could review it and determine that it did not i
!

e

f

use algebraic summation and review it to determine it did not i,,
-

I

t

'

5 have other obvious errors. !

i

6 We required that they perform benchmark problems,

7 csing their code, that they actually solve a cam prchlem; and
1

I

a. we provided four problems to Stcne & Webster. That bench-
.

.

9 marking has been ccepleted.

10 In addition, for each of the plants , we required
f

11 i chat thev crovide a oroblem which the staff would compute,. . - ,

12 model, and run en our code , whicn we had our censultants at

13 , Brock Haven run for us .

j,g m.go a :4 4^"C ue yo 4 ---ca*---. #^- '..h. e " ^ d a - 'a d-a- 4".

.- .~. - -o- - . .m

I

15 reanalv. sis, and the codes' new r. ice, and Shock 3 have been
.

'

16 verified to provide adequate results. They agree with our
1

17 analysis methods within about 6 to 7 percent.

18 ' We also determined that those analv.ses which were

19 done by methods other than cc=puter code -- that is, the hand

,0 c ,-,,,a.4c.a, ..o w- .. . c - o , c_ w.... em.,,,Ia,en. s a 4-a- a-n..o__. ------ -. s-- . . .--

,1 ..k. a '..k.a v -ko..od'd des .4"a - k. a- ..a'"ods .5-* we-a. " o- a.. d. 4 .n
-a - - -- - - ..

.

22 sufficient detail that we could review thm.. against the

i. e--- eme"..a c .# . ." a.
,** '- .#e, r a.a". a-d -a i . '- 4-- - v a.w o'.an -a - . e .v. 4 s ". s od a": .

--
-.

. -

,
e,

e. . . a i a a . w s e _..o ._w..oca we _. *e .ve ue. -.4,n- ._.wia.. ,w,..

- - - o _ ._ - - . e .t- . , -. . . . . - . . . - .-

,- ,,_ a.wmt inc.

*C 's?e %. , a _s _ o_ 7 ,*oa T-r k_ , ,1m 7 e *_ 4 . . , aw. .k. 4 -w-.. ac _neress-.. . . - _---- 4 -o-

578043 '
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l !
1

anchor bolts anf b'ase plates, associated with supports, the
i
;

'4

2 method of attachment to all the floors.
,p

.i
,

3' The concern was that ancher bolts had been exper-
,

4 iencing a high f ailure rate in the field. It was thought to
i

l

51 be related to a QA problem and an installation problem, and
o
N

:I

6' also the fact that the base plate flexibility had not been

addressed.,

/;

1

g" This came out first on the ':or th Anna review, at

9 which time webs or gussets were attached to the base plates ,

10 , to stiffe1 the base plates .
i

!

11 | We asked the Licensees to provide us with their
!
,

12 ' schedule for respondinc to that review and asked for a commit-
1

i

13 ment that in cases where support leadings increased above what
.I

l
14 L the original design load was that they address the question of ~

o,
!

15 base plate flexibility in a reevaluation of t.$at support.
l
1

1-6' We also decided that it was prudent to evaluate

17 other cc=puter codes which were used in the analysis.

i

la | In this case, the codes, Shock 0 and Shock 1, which
a
!!

19 were predecessors to Shock 2, and the codes which were used

20 ' for evaluating the main loop piping, and which were done by

o

e1 the vendors.'

* |
..

22 ' We reviewed -hose codes, and we've determined that
!

. 23 th ev. are, at that time, acceptable, and thev. orovide sufficienta .

24 margin such that the piping would not be expected to fail under
T~ ''el PSDorter! I nc.
e.; tl3 25 earthquake conditions .

r - po < A
Q d V U 'd th

a
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i

O [we
,

3' 1 3 e' | I

l - MR. BENDER: "They are at that time" has some kind
i

u

l of connotation to it that I don't understand.2
I
.

3' What do you mean by that statement? |

4| MR. RUSSELL: For instance, the codes were one-
!

I

dimensional codes. They were not codes which we would5

I

review and find accepable today. We reviewed them to see
6

what the cioinc desien was.7 - - - -

8.' For instance , as an example, the piping which was
j

l
9

desicninc. usinc. the code, Shock 0, we took a samclinc. of that
.

cicin- and we evaluated it for the code, new cice, a code10 . - - v - -

r

11 L whic is currently acceptable,
i

12 v:e found that the results of the piping stress

analysis were such that the pipinc would not be overstressed.13 ,
!

- -

I
o
4

14 So even though the piping was designed with an older version
'

13 of the code, the cin. e desi~wn was accep t ab le .-

.

il

16 MR. BENDER: That means essentially the configura-
1

tion was the same in either case.17

I

.L.-- LL: . hat,s correct.A, .x n oonjg
o

pp MR. BENDER: Okay.

20 Thank you.

"
MR. RUSSELL: There was one aspect, and this is the21

L main reason why Surry is proposing to resume operation before22
o
a

. 23 ' they complete their analysis -- this is in the area of soil

24 ., structure interaction.
I

t 3" **31 R eporters, Inc

25 You had two Licensees who essentially proposed to

r, , p n . r-
=eJUQQ A

.D. ,
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1 ,

,
t

1t o back and relock at the earthquake input to the c.ininc_ :u,

t

.

,h

9d, analysis.~
I

: ,

i

3 We required that they, in doing this, do ec=pariscns
,

4 to what would be currently acceptable today -- that is, that

5,' they use the Reg Guide 160 spectra and Reg Guide 161 damping
i

6

6' values in doing comparisons between the amplified response

7 spectra that are developed at various levels in the structure

3' to tnat which tnev. we re c.ene ratinc. , usinc. the FSAR spectra

9 and damping values.

10 ; Those comparisons were ccmplated, and it was
!

i

11 | demonstrated that the methods they were using for soil
i

a-' ~4 a . .a * " o d - wk. 4 c'. wc"-'d- - o.1v. be12 s -' c .".-a. 4 n '- - . - . c.n s --a *
- . . o . . - . .-

13 4 acce.ctable todav and, in fact, are more corservative than
., .

4
L

14 4, would be re~uired if thev were to redo the analv. sis.s .

15 The scil structure interaction methedclogies were
,

4

16||
approved for Surry and Beaver Valley on the 25th of May, wich

,

I

..4 n o w ..M. d .4 C .4 m a h. 4 m n . *.%. u, 6_ ..as 4~ensec' b,, w n' a s*2i ena 4417 - . . . .s -e v;.- . - --.

,

la ' Licensees did not consider variations in soil
.

19 ' properties and how those variations in properties would

20 affect the soil structure interaction analysis methods. We

21 required that they vary the soil properties by plus or minus
.i

22 50 percent and develop additional amplified respcnse spe tra.

. 23 In essence, it was a sensitivity study on soil prcperties.
~

24 We found that it was necessary to increase the
,r ree n econers. me. ,

..

-b_. -.M.- o* b. . e -] %. .]$b4. ..M4 -Y $ * v - - . %. NO3 T@ M

. .y .Y O O. M. U. .TFP;o.s .M3 v; D---* - . .-
,

<

$

b**f
%.
n

>4k'
' .) e s == } 2

-

4
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1

1 order to account f or this variation en Surry , and by 20 percent.

to account for the variation on Beaver Vallev.a
4 , - i

|

I

i

3- So tne point that we are at today is that we have
,

!
4; concleted our review of the hand analysis methods. We've

i
:
i
i

.e completed code verifcation. We've ccmpleted the review of

6 soil structure interaction analysis methods. And tacse methods

7- have significantly reduced the numbers of =cdifications which

i.

3 || the Licensees would be required to make for both Beaver Valley
,l

91 and Surry -- in the Surry case, en the order of 50 to 75 per-

10 cent of the piping analyses are being done using soil structure
.

I

11 interaction analvsis. Th at 's vic. inc. svstems which would bei . . .

12 crerallowable had they not gene to the newer techniques or
.

13 ,, s uc. c. o rts , wnich would De overloaded such that ihey had to
4 , . .

reco tn.e cicing analysis in order to reduce the support14
1' - -

15 loadings.
,

1

16 " That's the extent of uhe discussion that I have on
1,

17 ! the status of the five plants.

18 There was a question which was asked about other
1

19 plants which also use the al'jebraic summation method.

.,

20 ' (Slide.)

1

21 ? And I have another handout. A little background on(
,

22 'l how we got to the point of issing I&E Bulletin 7907 -- enh
.t

23 ' ibout the 2nd or 3rd of May, we received an anonymous phone

24 call that indicated that an additional unit had used algebraic
3.- si A.:ccmi. inc.

25 summation methodology and tnat the code that was involved was

m--> ( O,o ...,t.a ui d
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t n the code ADL Pine. i
' ~

il

2 |l
i

At that time, we initiated phone calls to Licensees ;

I

3 to determine whether in fact they had used that code. And
,

4, the fallout from those chone calls was a reocrt bv. Florida.
i

l
I

5 Power and Light for the Turkey Point Units 3 and 4, that they

6 had in fact used an algebraic summation in code called

7 Westdyn, wnich was a follow-cn code to the original ADL Pipe,
i

11

8| cad th at they had in fact reanalyzed the main loop piping

1
i9i system and found that the c. ic. ino. was within allowables .

10 . We T.et with th> Licensee and with Wes tinghouse in
!

I

11 ! Washington, and upon discovery of that additional information
t

12 ' that the re was another unit, we elected to cc with tne bulletin

13 and require all Licensess for cperating reactors to respond
u

I

14 q within 10 days, to indicated whether or not they had in fact
|

|

15 j used algebraic summation in their analysis.
n

i
16 h The results of that bulletin was that there were a

i

17 total of 25 f acilities which to scme extent nad usedg

la algebraic summation. The original five , which were shut down
1

19 by the show cause order, all : sed the code Shock 2. It was

20 subsequently determined that Point Beach Units 1 and 2, in

,

$1 a T.cdification to the rad waste system, had also used Shock 2,-
o.

22 - on four cooling water lines associated with that modification.
I;

:i

These lines are not related to the intec_ritv_ of23 h,

24 reactor system coolant pressure boundary and are not related
,c r. n wormi, inc.

25 to the mitigating systems that have been reanalyzed.

Y* * *1 ( 0jf '
a

?9L .%J [ *o

.
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|
1 The staf f has not completed its review for the code

.
!
r

d !

2L ADL Pipe, which is a code developed by the Arthur D. Little
|

|

3 ,' C o m .o a n y , and the code DAPS, which is Dynamic Analysis Pic. inc..

I

4 Sv. stems, which is a General Electric croc.rietar.t code. '

. ,

I

5 That was ased on Brunswick 1 and 2. DAPS was used
i

6 for the General Electric scope of supply, and ADL Pipe was used ,

7, for the architect-encinee r s coc. e o f s uc. o lv. for all safetv-. .

i
e

3 related systems.

9, I've characterized the algebraic sum used as being
i

10 l extensive. We've had several meetings with the Licensee from .

i
,

I6

11 ' Brunswick. ,

,

12 ' I mentioned that we had the as-built problem on
i

13 , B runswi ck , and the unit shut down and corrected the as-built
,

'l
!-

la l orcblem in the f acilitv. ..

ii
15 l And based upon the methods of analv. sis that were

U)
16 | used, and the conservatisms in that ~analv. sis, and based upon,

t

17 1 being able to make projections from the original seismic

la , stresses to the seismic stress that we would see after analysis,

19 it was determined that it was acceptable for Brunswick 2 and

20 Brunswick Unit 1 to resume operation following the modifica-
i

21 l tions to correct the as-built condition and to continue their
1,

e
f22 - analysis while they were operating.

,o

. 23 0 The staf f has issued a safety evaluation discussing
1

24 ' '..b. a * .
vai Reoorters, Inc. ba

25 The ::'s en the viewgraph indicate these which are

0 '
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,

i

1, resolvedr for which the staff has issued a document identi fyinc. .
I
l

2 the resolution of the problem. '

l
.

i

3, Indian Point Unit 3 -- the cost Westdyn was used for '

I
. ,

,

4, analyzing the reactor coolant system. And the code ADL Pipe i

| 4

5 was used for design of the architect-engineer's balance of

6 plant. It was also extensive; the unit is continuing to

7 ope rate .
!

i

a| And it's a similar situation to that at Brunswick 1
'l

.

9 and 2 in that the methods that were used for evaluating the

10 #acilitf we re ve r": conservative. They used a factor increase
,

11 &ove the operating basis earthquake to get to the safe shut 1

1

12 down earthquake loadings. And it was also a twc-dimensional

13 . e arthcu ake inout, rather than three-dimensional.
n

- -

1
,

14 h And there are other conservatisms in the analysis,
!

'l

15 j which were able to be identified, that justified the units'
i

i

16 ! continued oceration.
3

-

t

17 l The safety evaluation supporting that we anticipate
,

'I

13 , to be issued very shortly. The meeting summaries and the

19 i documents describing the conservatisms are available and in

20 the public docket.

21 g Salem Unit 1 used a code called Pipdyn 2, which is

e
22 L a code that was developed by the Franklin Institute. It was

2 3 ,. also used extensively. It used algebraic summation of intra-

24 modal responses. That unit is currently shut dcwn in a
:, rs' A esor'ers, Inc.

TC 9 C , . 9 L.e n ovs.nas. m. .%. a_
3 s . , _c _: n o s ., L .ao n. .o s..u. a u. 4 u. n.a_ a_ A - + o ~euu ,n-

-- e- e . -a ..

%
,

1
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'

Ih resolved prior tc starting up. * heir start-up date is ab out
,

n

2 the middle of July.
i

!

3| The remaining units -- Indian Point 2, Cooper,
1

4! Ginna, Millstone 1, Millstone 2, and Nine Mile Point -- was '

i
'

I
i

5 very lir'ted use of the code ADL Pipe. Only a few lines had
||t

I
6 been involved, but those lines had been reanalyzec. The staff

has not
'

completed their review of the reanalysis results.i.
,

3a On D. C. Cock Unit 1 and 2, initially they had

9 i reported there were approximately 20 lines that had been done

10 g using the code Westdyn.
d
il

11 ' Some of those lines were subsequently reanalyzed with

later . version of Westdyn,wnich had been approved by the12 a

13 o staff. And only one line was actually the analysis cf recordo

d
a

14 ] using the algebraic summation . That line has been reanalyzed,
'i

|

15 a and the results are being submitted to the staff.
I

q

16 |I Robinson 2, Turkev Point 3 and 4 -- have been
v -

t

i

d resolved. This is an e rror -- Zicn 1 has not yet been resolved.17
.I

18 ' It's the code Westdyn, and only for the larger reactor coolant
a
1

19 ' systen .cipinc.
-

20 Pilgrim was involved with the code DAPS, which was a

21 , General Electric code, for the reactor coolant system and the
!

22 main ste am piping. That reanalysis has been done. Modifica-
1

,

. 23 tions to the facility were made, and the staff has issued a
,

24 safety evaluaticn that suppc. 'e d res umption of ope ration for
W er3! R esorters, Inc.1

25 Pilgrim Unit 1. .

,

'

-

_.-
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I
'

1, Tnat's'the status. We have 25 plants, 25 operating
i
.

k
P2o reactors which used algebraic sums. I believe there are two I
e r
il
'I . . . . . .. ,

i3 .j units which are under operatinc license review wnica also ,

'
!

.I

ap used algebraic sums ; Saler Unit 2, which is a sister to Unit 1,i
|

I

5 ased the s ame code. And I can't recall what the other unit

S. *:as .
; I

7 MR. BENDER: C an I use the s ame gent ralization for

!,

3, these plants as was used in the others , namely that the

d
9 s t re s se s are not more than 50 percent over the total?

10 MR. RUSSELL: That's exactly what we're seeing on
'l
d

11 ' the reanalysis results that nave been presented -- is that the

12 s tres se s , after you correct for the algebraic sum, would
.

13 ., t v. c. i c a l l y bounded bv a 50 .cGreent increase.. .

"
14 Now, we did have scre additional concerns uhere a

15 square-root-sum-of-the-squares method was used for the modal
I

16 cc=binatice on a two-dimensional earthquake. The staff

17 pcsition is that that's acceptable for a 3-D earthquake. An

!s absolute summation should be used for 2-D, so we did have to

19 increase the stresses there.

20 But in most cases we found that inertial stresses

,1 frem the seismic event were small fractions of the total.

stress, such th at we were not gatting into conditions where,, +
..

'3 . we would expect reanalv. sis to show the piping to be over-.

24 stressed.
,

s

e a eoor ers. inc..

25 MR. BENDER- Tnat's also .. rue in tF.e case of the
,

v .



jl 44 |

\ ,,<
,

664
|
'

?

l

1L primary coolant system cloing. |

4 '

L ~

+

1

2i MR. RUSSELL: The primary ccolant system pip ng
i

I t

was even moreso. That piping is ve ry large bore; it's |3:
1
:|

!4 supported typically at three points. It's sh o rt runs of
I

(

5' piping; it's relatively high frequency. And we ' re findinc

,

$ that there was not much change at all.

7, The cross-coupling ef fects frc= algebraic sum were
a

i

3' essertially insignificant for that piping.

9 M. BENDER: Is that why none of these 25 plants are

10 | shut down? Cr are anv of them shut down?'

11 | MR. RUSSELL: The ones where it was extensive,
i

12 where we indicated tnat the balance of plant piping -- for

13 ins t ance , the safety injection lines , the RHR lines, and the
n

la smaller lines -- were involved where it was extensive -- for
1

15 instance, Brunswick 1 and 2 and Indian Point Unit 3.
i
'

16 We, in detail, reviewed the original analysis to

17 be able to extrapolate from that to what it would shcw on

13 re an alys is -- to be ab le to conclude that we would not have

19 a piping stress problem.

20 In the case where the main loop piping was involved

21 for tne Westdyn code,in the main recirculation piping with the

22 DAPS code, we found out that on re an a l'f s is the stresses were

23 within allowables .

24 We did find some as-built problems on Pilgrim, ahere
N " 31 AfDorters.I"C

25 some snubbers were andersized, but they wculd pave been

hhhk
.
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1q undersized whether v.ou used the alcebraic sum or you redid
'

s

1

. , ' 4 , o.. - o l .n. y,
+ , - wm a3,e- ,.4c s,.m. ,,, ,o o 4 .: .4 e d i~ as anw ., c.s .. .. ... v .-

3 as-built problem.
9

n = ". v .o. - ". b. a.n' v. ou .4 .9. .~.Fr . . , ,".

I
.i

5 .V.P. . o"~ 5r IJ - 7# "..h. a. - a_ a-a n o o * .k.a. .- c. u e s *.4 cns, *b.=~.'=..a - . . . . . ..

6! all I h ave .
i

I
1

7I DR. CA?3 C:: ( P re s idinc) : Thank vcu, : '. r . Fussell.
o - -

|

8, 7 a *. ' s- o v a. .' b.a a A. +- h e .a *^ V.4 .' .' s v..a. '... .. .

9j Harold, may I call en you?
!

10 .v o. . r . u. _r .R - . ^a .' C ", n a 7 a. * '. a_ - A,.=.4 m . . a . .~" o. - .' 'av . . *,. ~ . . . . . -m -

11 ' 1978, :;ortheas t ::ucle ar Ene ra.v. Como.any rec.uested a license
.

12 amendment that would increase the maximur operating power

13 i r. # .v..1's- v .o_ "v . . 4 +. .' .# .- -.- 7. a' 6 0 .~. . .'". ~. o .'. ~, 0 0 .''.'.s'"i .' . . .

la .v...'Is*.m*na. .' .i s a s s u*. * . .= .' .' " * k. e o a ~..a_ a s C = ' ". a. .- C ' .' .# # s, -
- ; . . . .

15 i 1 and 2, whirn were also initially licensed for 2560 'O!T and

16 subsecuently authorized to operate at 2700.
,

I

17 : o..n .k. .e.s c a ~ 4 s , '. k. e ree _ a . 4 .- Re = c ~ ~ S ub c . . .i .~ a_ a.s . s 3 . . -.

13 had no tecnnical prcolen with the proposed increase in pcwer.

17 .e. ,w o , n . , .wa a,
. a oem, .o ,o_ a ,.,..,__, -ase o.v - ,- ... . s .o s .v. y, . . v

20- s *. ." e *. *.b. o, * V, ^- ." *'o a 'a_ ".e l. * h a *. k. . a # ~ . e ". . a. '. 4 a. we d b' "ha.
'

* *"cv . . .. , ~j ..

9 'I m e . .m. . .i u +. a. e .. v .

no .r r A 1 .,. ,. e . n. u.samy u. n . u. p. u. .as v,.f o.: n:
... s .. -

u 34 Cens.enn3nC
** u . . v.

f

9. 7 . h. 4 - C.1 as s v, .: % ...w ,,s 4 r n .r. n ,y 4 ..n o. 4 .* ~ eaC.o - u,s , , n c e.3 , o- . , ., C
- - -

,
.. o v ..a . .. . o . . .i.

. a. 4. 3n ".o "a.'.*.4o'.s' '' h a. ''''..~..4'.''.'A.a. " e. s .# '. 4 C ''. * n s '' '~. a *- c.h. " o'. .' a. ". .4 a
. . y .. . . . . e

.ce ers' R eporters. ire.

25 . .k. a. u c, .1 on.. F '. ., . . on. i 7 e a ,.. . r v s ., ,.e v n. Co. s .4 -..ar: c,v.a,A , . -- ---

-
e

.- v.

t .

.
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4
1L were designed for 27 -- 700 MWT, but were reviewed by the

n

'l

2 ::RC staf f and ACRS for 2560 MWT and were licensed to operate
il
1

3 at that powar.

I
4 S ub s e q ue n t l*.' , an application was made to operate

5 up to 2700 MNT, and the "RC staf f reviewed the analy;1s anc
I

i

I

.a .oye cra a 4 ,. ., .,700. n' *. *".a. '4-o, ' k.e n' C P S .h. a d -. c .a4 ,.
r . . . . . .. .. .s- .. -.

7 ,: asked to review ac. clications for incre as es in .ocwe r..

.

i

3 '| S . . o . . .' " u' #. . a .- . k. .e - a 4 n c.-e =a~c's "a -.-a au'k.c .i-a#, . ". aoy o- - . .-- .-

,I

9 r .i . '. a .* a.."s " e s s e u" - '6 .4 - 5 o ". a ". a. ^^^c.-."..".'"; . o - a ". .' a. wi - - . -
a '. .a. . ver .-

,

|
10 ' authcricaticn of incrased power, and the ground rules were

.

:|
I

11 .eo .-.a 3 .1 .ed 4 . .y . .e aleu's x'e +.e o.: y=v ..h a .l .o ..g , l o. ", 8 , 'c. . . ; .
.

- .

12 Mr. Gcssick.
I

13 L I'll read the two o.crtinent p a racr ac. hs :
hI

14 nuota, "."ha. 4'' 4-- d a s _i .-o. . o - . .k. a.-- ..--cea a _v e .-a_ s a- 2 4
e

. - - - a- . . .

15 c .c o .- . u..4 * ", .- o. ". .d a w e .- . ecsad- c"ae. n1.a.l 4 . .-a. = a e a- u, .*^ '. .. - e - ..
t

I

16 cperating facilities, including those that involved an

17 increase frcm a reduced power level to the designed power

13 level. Such proposals will be routinel'; reviewed by the

10 C .~. .4 * * a. e ' s a^ " ~" - r.....4 . a o c- 6-a a.i.n, R.a, - a- c. =
- sa-b";--' -.. -- -e-- -----..

20 -=se c'a _i _4 .. " n .1 e s s 4. .. a a d a- = .# ''. Cc-.~..4..aa -a_ ". i o w-
-

~ ~ . 4--v a v - -- - -- _ c i a

21 w"..- un d c' . a- * a . d 4 .". , ~.5, '.he .c osals -" a"...a A.
-

c r . a *. 4 n-a-- . e e . - - - -. ,

22 cower levels bevond that originally established, as the. . .

23 designed power will not involve a formal ACRS review and

24 - e e n- .- . , " , , , ,, , , c . a. ... 3 - .. r .

e.' 31 Reporters Inc.

25 I ' .' ' a y e = '.<. .- .m" s a .i e. 4. c e, s a_ ..t... .".a .s..e - d ^ a s . . ' *.--
; - . a -

. . ..
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I

1 ", acree. I don't think this request for an increase in powe.
,

t

, is fully in the category of an increase f rca a redu ced .;cwo r. .

I
3, level to the desiened ocwer level for the followinc. re as ons :

1
.

o
*

a| 7 4. .w= s & , 4*ne c c . m.. 4 &. 4 & e _-a t.t 4 e i.s* a d &_ h 4 9 .44 4 o cn-4 ab_ An,3
. c - - - . . . m e

a

1
5: up to 2 5 6 0 n'T , and neither his letter of June the lith, 1974,

,

i
<

e ', ' r- "he C ^.. ...i - .i .. ..o , b a. ' .i n ve , *"a ". . :.C .c .r. o. o# .''s av, 7 0 '..". ,-

aa -
7

u . . . . - . . .- -- . .

|
,

' 1974, .ade anv mention of stretch ocwer./I .

t

u . w a re'o d'i 4" s '-- *h'* "C4'a oa a"a'a '-~ ~. . a . . n . a8| "-~--r - - ~ - ^-- - --- - ----

,

I
.w ,4

9 4. ..4 c...c, o. ~a r.* o , 4 1v.' ud.d. c. * b. .e a_ . . c. .' . .n. e a 4- . e .. - ; c a "; s '. a . . a-

- . - ' . . . -. .

i
e

10 o,e ea
- -i - a. . . . -a s u, ,,. a - ~.1_. a .4 , ..a n u --.a..,3..-aa.-.-a --ws -- n... -. -. a . . . . r .. , ,. e a , . . s.a om,

...- .- .. .- -- ...

1

i
11 , for operation at a core power le vel o f 2 70 0 MWT .

12 " n- s a.44 4 ~. ,.31 1. , - o - . ., .4 , c .: . g e .4 .a- *. u. v a s ". ^..s .i e - e d-- . : -. . .. . - , - -

1" n Chapter 14 were evaluated at the higher pcwer level," end
.,
i

la quote.
i

15 , The review at the hicher ocwer level was evidentiv
. .

.

16 not complete. }.

1/ Now, secondiv. , it is my understanding that operation
,

\
3- a 7700 ..a aw a + '. a- c ' .n. o . "e 4 u s *. 4 3 4 a_ d w.4 * h a c' a.-" ' *_ a_ * . .i. n,e .- . ~ . .. 3 ...,

*b
*

, - ~ . . ,,, o- C ,;, a..a _7.. 4 , .s h 4 s .4 . . , , s a. a *wa 4 4 s.o. c. ne nC.o..c.
a.n

.y j... . - - .. . . . . - - . . ~ .. .

. .

20 .- o. . 3 a %...- .

1
P -a e.e. d' - ..i.#.i '~..io. .s v. . ' k. a. b a s .i - o# new vo a.a-a ;-o . v . a .

d
21 ,

and tcoical rec. orts that have been acceo.ted or adec.uatelv.a'ss .

.

n - a v .i a,.we d ". " ..h. a s ~ a .= # .u - .; -

.

.

** '' 4 ..' . > .v'+ ^# .= .y." .- a. < . a w ". ;." .."4,' .. . ..i . " e a. .# '..k.a s e*" a4- . -v ... v. v -

09 tral A tporters. ! FC.

25 methods. The new methodology is stated to be less conservative ,

7
.

NWW^

,

.._

9* 9
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, ,

*w-..o.w . aya4,,w,e a wg. . < ..e a .< w,,. .ac -e , .e c .4 - o. . n a.,. .

1|
um- y_ a - - . . . -a- . -.. .. -

c

I

2 ! Committee review- i

I
'
,

I
'

3 ^ The NRC staf f will give the chrcnology and the basis
> ,
I
I

! e^ k
4 - - .- *-. .e .i . c c". s ' d e .4 .~, '5.4s s're'- ". eowe- w''hi" 'he .~aanin,-. - . . . . u - . ,

.

i

5, of our understanding. They may correct any misunderstanding

6 of mine on my own part.

>-o- , o 4 e ' '.v ' h. o u' ,*. . * ".a #a. = '.u -a s c' *h.aw
. . - . - -~ .- -

r',, 4,,-.

7|
-

u,
3g -- ~n a; et c a. :w.n s. ,vu. .---

9, The Cycle 3 core consists of one-third new
t

i

-..e e- 4 . o e w. o_ c' 2- .bo 1 as wo- - m e .1.4 m. 3 , o s. mo. y- b.E' -
u s o e...h , i n s .l .i '< u *wma an u -- . s10 vo . - -. - - -

11 i for minor composition ad";ustments beinc. acc. lied by the Fuel
.

la Management Program.1

3'",600 vr' e ~i-i. "a a - c. a 0# '1,000
'" '' 4 '^s n --- -13 " - -- -v - - ~--

l

a
4

la L cons. Some of che elements have new been exposed to 26,000.
n

- 4 " do- * * a .i - c 4 , .4 . . .= .'L a # ^ - .. u= .7 c a ..-#
15 m. ."s - s a"3 a - . . - . . - - - - . . -

e t19 16 clusions are still valid.

s t20 17 'n nuclear analysis, for many nuclear parameters
i

I

-

', e- that do not rec.uire detailed pin power, the ROCS code has

y c eo n o.,w-_s. ... oc :o .w- . . o...,24 4-.c..al oDQ.-

e
-

1- -.- -- _ -.--

e n Q . , .s'c - d4 - a .o 4 ^ n.= .' _" s' "- . - 3 . 0 " ^- -oAe. "OCc,.0 ns o - . - - . -. , . --

21 is a one-and-a-half group code, stated to be nearly as

d' -- a s ~. . . - -"-a '.a-s4cn=1, a. . d -- ' = .'< e s l eso=c-" a'--. 7' 4 c ~~ ^eu*a-,,
-u - -- . --- --ai

,, time...

-24,a .h,=- a c -o e . a~w , g .o .w-. o. . o ., ,a, c .-ho _e . = : c .-..s - -- - - . - v4 . _

a 'r a t Reporters, Inc.

, -
*7

.ry C , s o e ".w c .- * ". 's ' D ' se_wo . b. . , 4 u, , , .1 4 Cs , .m,n-4,;,
-

..A- .-.. ~n . . ;- v.vu .

m

8

J

.
.-+
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11'. used newer combustien encineerinc and Northeast methodsh

h|

- -

'

i

2 !! which have been approved by NRC, but which, so far as I know, |
i ,

,

t
,

3' have not been reviewed by the ccamittee. !
.

i

4 These, as I mentioned be fore , are stated to be .

I
,

!

5 less conservative , but more precise than the previously used
l'
d

6? methods. They include the use of the new NMB R correlation ,
'

7[ DMBR 1.19, compared with the familiar 1.3 for the W-3

, ,- - o. ., 3. 4 o n .,

o wv-. %.

9 There are new methods of combining uncertainties

10 | and evaluating frequent factor uncertainties.
I

i

11 . Generic problems , common to many CE plants , include

12 the proliferation o f burn ab le pois cn s . They're studied during
i

13 , the first fuel cycle, and the control elements and the guide-
o -
t

1

14 through threading problems . These problems appear to be well

15 under control and r.ot power sensitive.

16 l, Cn the system cacabilitv. and modifications, major. .

t
t

l'7 systems are stated in the FSAR to have been designed to 2700

18 . ,s
. . i . m. .

19 The following .cdifications will be recuired:

20 ' Credit must be given to the charging pumps for

21 their small break LOCAs .'

I

22 ;i The three charging pumps -- they already meet GA
i

,a o - 4 s ... 4 , mqu4 z,~ . .. ,3 u,..- u e - .. m .e , , e.ac ,.-n a'm. -,m a . . - n .. a a-n-;o-- -

-. . - -...a . . - - - -

24 using these pumps as part of the accepted 'LOCA systems and
9' *al A fDorttrl, Inc.

25 ..culd appear to the subccmmittee that there would be nc

4

. .W8058 '
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i

1 croblem here.
i

-

i
m

2g The re actor coolant pumps' speed sensing system will
i

3 ,i be added to provide additional early trip signal to the
.

.
<

.

'
t

4, reactor protection system en loss o_ al., : cur pumps.
, -

1

1
i

5 Functionally, this is the same as the system at

6 Arkansas Unit Number 1 -- Arkansas Nuclear 1, Unit 2. The
q

1
7J staf f finds this satis f actory , and will require additional

4

4

8: seismic testing of scre components be fore Cycle 4.
f

a.
9' The analysis of the anticipated cperational current

10 * transients af fected by che power increase -- power and
i
(

11 i temperature increases , or departure from original design

12 assumptions , have been reanalyzed and found satisf actory by
,

l .' y. ". e s '_ _= " # .. __

14 Accidents other than LCCA have also all beeni

15 reanalyzed. New analyses have been presented for large and
.

1
9

16 | small bre aks , ranging from .4 square feet for large and small
i

.1

17 g b re aks -- the .1 square foot is found to be more limiting than
1

18 the .05 square f oo t b re ak .

19 The radiological consequences of accidents have

20 already been analyzed for at the preliminary stage and reviewed
i

21 , by ACRS to 2700 MW.
,

22 '! Some changes are planned, or have been made , as the
a

. 23 ' result of cperating experience, including installation of a

24 chlorine detector in the control room and neucron shield
x- rei neocren.inc.

25 around the upper part of the reactor cavity. This area dces

UN Q a

..
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|

|

11 not come in m"2 comment cuestioning whether it had been reviewed
.

e

1
.i

2' by the ACRS . This has been reviewed.
r -
.

>
I

3' Other changes , not particularly power related, have

! i

4' been made in response to generic problems and NRC criteria. ;
I

!

5 The ACRS letter of June lith, 1974, on the POL listed,

6 l the following items for recommended staff follow-up:

7| 1 -- reevaluation of operating limits in accordance

3! .ith accectance criteria for emergency core ccoling or-
, .

l
9 10 CFR 50.46.

10 This has been done to the satisfaction of the NRC

1 's ! s m, _: .c .

12 2 -- ACRS recommendations for heat-up and cooldown

13 , pressure relations. Se "as conservative as practical with
-

'I
..

14 reference to 10 CFR 50, Appendix G."o

13 i I don't know what the committee had in mind. The

16 ' Applicant will conform to Appendix G, and I can't see that we
.

:
I

17- could expect anything more than that.

18 Consideraticn of debris in the containment -- the

19 Licensee and the s taf f h ave reviewed this matter and have

20 concluded that appropriate precautions ' ave been taken to.

i
21 minimize debris, chiefly from metal lags and minerals reaching

e2t into blocking pump suction lines.
;

23 4 -- the committee is recommending Section 11?
.

- .
4- in-service inspection be applied to the shell of the steam

o er neconers. in .

25 generators. This has been accepted by the Licensee.

C9Enh)
'

'4a/ eU

.
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l

1 5 -- recommended position of instrumentation
!

2[ followinc the course of an accident.
I
i

3 ,: The Licensee has added high range instruments to
i

4' measure radioactivity inside the containment and has provided
I
,

i

5 data on instrumentation in the control rocm that car be used.

6 The Licensee has also responded satisfactorily to

,

71 ocher matters that were cuestandinc at the time of the ACRS
h
q

sj reviews.
.I

l
9 J The responses are covered by SER Supplements 1, 2,

10 and 3, dated May 7, 1975, August 1, 1975; September 26, 1975,
t ,

,

1

11 i That, I think, is all I have to say, Mr. Chairman,

12 s ubie ct to questions.s

13 I think we ought to hear the staff on their reasonsg

|i
14 ', for considering this a stretch pcwer -- within my understanding-,

15 ' at least, and I am sure most of you would like to hear at
,

l least a general statement, whether you wish to hear any further
16|
17 , discussicn.

18 '. DR. CARBCN: Are there cuestions of Harold?
L *

19 S te ve .

m0 DR. - .n o C o~.s :
--

n - u ~ - -

vou saic t is was -- we ..ac reviewecLe _ 24

21 this ap to 2700?

22 , MR. ETHERINGTON: I said the committee had not, in

23 my opinion.
.i

24 DR. LAWROSKI: Okay.
N ral Reporters, tre.

*
23 I missed the 'not." ''

-

\

M ost
.

.,..
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1| DR. CAR 3CN: Are there other questions of Harold?

'i
2 !! Charlie, did you have comments ?

i
I

3 ,| MR. MATHIS- No. The only thing is that we
4 .

i

4, apparently have a procedural questien more than anything
. ,

I
'

5 e ls e . From what we heard, we could see no obvious problems i

i

6" with increasing the power level except the chance and the

7' analysis hasn't been formally reviewed by ACRS. And we, as
i

1

3 a subcc=mittee, don't think we want to jump off and change

9 the rule book at this stage of the game.

10 , Is that a fair statement? ,

f

i
11 MR. ETHERINGTCN: Yes, that's a fair statement,

12 and I think really the committee's approach is wrong,
i
I

13 L, cersonally. I don't think we should be talkinc. about lockinc."
.

o
.

!l
4

14 jt at s t retch powe r. I think we should leave that to the staff,
>

15 , But I do think we should lock at ch ange s in ground rules, and
I

i,

I

16 ' there have been some changes in ground rules that the
!
,

il

17 committee, I believe , has neve r reviewed,
o
l'

1

18 DR. CARBON: Is it your recommendation at this time
.

19 that we call on the staff?

o

2O .s1R . -- . :.n. .n .- . . ~., n , a. . o .4 .,.. ~ s . ,,s, -,
._ .

I

21 . DR. CARBON: If there are no further questions, leto
.

22 us do so.
o

23 MR. REID : Okay. I'm Bob Reid; and Monty Ccnner

24 who is the Project Manager, will address scme questicns that
wai Reporters, Inc.-=

25 have been raised by the 3dbecmmittee.
T.

I fi74GT2
-
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1 MR. CONNER: I perceive here that we have two |,

|
.

f'
I

2p questions before us, whether the final safety analysis report,
1 !

in cur review , originally was for 2700 for both Calvert Cliffs
j,

i ,

4! and for Millstone 2? I've prepared some data on that.
.

I !

i i

5 "he second question has to do with generic -- I
i 4

6 shouldn't say " generic" -- topical reports used in the analysis,

7; and I' ve requested that the Licensee prepare himself to

a address that. This will be done by Mr. Rick Casey, following
!

9; my presentation.

10 ( S lide . )i

|

I
11 This is a chart that we used at the subecmmittee ,

i
4

i

12 , and I want to just highlight a few things on here.
4,

i

13 1 These are typical licensed power levels ib cut threei

14 ye ars ago. And, of course, some of them still exist.
J
:i

15 1 This is the final safety analysis ultimate level,
:|

!

i . . . . . _.

16 ,I as identitlec in each or_ the :Inal sarety analysis reports.a

i!
17 || Here is the application date ; down to this point,a

18 all these dif ferent Applicants have applied for a power
i

19 increase,

n

20 j And here is the requested power level reached with

21 these Applicants.
!

22 3 And then this is the final action that has beer
h

23 o taken.

24 In nany of the CE plants , because of the Reg Guide
v si nexrms. me.

25 that was in ef fect at that time that Millstone, Calvert Cliffs,

. 5. s. i *(
596063 '
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|

1| St. Lucie -- at the time these plants were designed, we !

c i
!

9 ,. : rec.ues'ad '" at thev indicate what the ultimate cower level. . . ,
.

,

I i
'

3 would be. This was pointed out in submittal that the staff
;

I

4i made to the ACRS in Oecembe r of 19 77. It was also discussed ;
I <

, ,

{

5 at an Operating Reactor Sibccmmittee meeting in early 1978.
'

i

6 PBOF. F.E RR : Can vou exclain to me which FSAR is
'

i

!
'

7 beging re-a--ac to in connection with your chart?
,

'

,

3 DR. PLESSET- We don't have that chart. Maybe we

9 can get it.

10 MR. CONNER: There are more copies over here. These'
i
i

i

11 i were lef t yeste rday . I thought we had enough to go around

i

12 ' yesterday, but there's more here.
.

I

13 i PROF. KERR: Your chart re fe rs to the final FSAR --
tI
il

o

14 ,{ I ' m s o r ry , the FSAR ultimate leve l --
a

J

15 " MR. CONNER: That's correct.
.i
. , ,.

16 q PROF. KERR: -- and indicates that Millstone 2's
4

17 ultimate level is 2700 megawatts -- thermal, I assume.
,

18 .! But it indicates that the application date -- which

17 I assume means the FSAR date -- was 12-15-79. I am therefore

20 screwhat pu:: led.

a.

21,j MR. CONNER: No, this is the applicaticn date for a
,

22 L powe r increase .

il

23 d PROF. KERR: Then I guess I'm even further put: led,

24 because the subcc=mittee report indicated that the FSAR
t 'Si A eoorters, Inc.

25 ultimate level, I thought, was 2560.

Mqn e
4 r ..t s ,s 1

a
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I i

t

if Did I misunderstand the subcommittee report?
|

2 il MR. CONNER: We're going to look at that in.just
F
d
il

9 - a minute.
.

,

i -

4| But in the final safety analysis report, they '

i

5 identified 2560 as the power level thev are recuestinc.
. -

|

6 They further identified the power level of 2700 as

7 the ultimate power level. I have a chart, in a minute, that ,

j: . . _4 _, l 0. . o. . . w , .-w
3 a w . . . - . .

9 MR. MATHIS: I think there's one problem. Your

10|- application date I think is 12-15-78, not '79.
I

11 i MR. CONNER: I'm sorry. You' re sure right.

12 Please correct that.

13 ' PROF. KERR: Did the subccarittee see this chart?
'

l'" .V..R . " *H7 37N u"*i CN. - V. e s .q - . - - - .

15 MR. CONNER: That should be an 8.<

t
fl

16 ; ,RO . n - Rx, : What is tw.e signiricance or t.an --
..-

r :
. . . . . .

i .

1
i

17 , what was the nomenclature you used, the designated ultimate
1

18 "i power level?

19 MR. CO:TNER : Yes.

20 Let me show you precisely what the FSAR says.

21 ' (Slide.)

22 ? This is a statement that appears in the introduction
!:

23 ' secticn of the Millstone 2 Final Safet* Analysis Report, and
4

24 identifies the core thermal output of 2560 -- physics and core
.6 ' 88 A eDorters, I FC.

25 p arame te rs , 2560. Of course , ycu have the extra 10 megawatts

678065 ^

.
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i

1 due to the reactor coolant h. Tat sources and the coolant cumos '

n
if

if I

and cressurized heaters. |e ,
d *

t

h, |
1

3 Site carameters and major svstem components ,-

,

including the engineered safety features and the containment
|

,

*t
'

i
!

5 structures, have been evaluated for cperation at a core cower
-

level of 2700 megawatts. !

6
l

,

Additionallv. , certain of the postulated incidents,

i.

3: considered in Chanter 14 are evaluated at the higher power
3

-

4
'

level. This is frce the Millstone Final Safety An alv. s is9 .

10 Report.
.

11 Now, to show that it is no different in this light

than Calvert Cliffs, I have reproduced a similar statementl-a

c.,- Ca'"e" Cl4##s-13 --v"' --

n

ja ' (Slide.)

15 "e ry , ve ry similar -- it still identifies the 2700,

16 r showinc that this is due to the reactor coolant pumps and-

!

l ,e then intends to eventually file an application for a license
,
,

amendment to authorite operation at higher power levels, ncta

19 exceeding 2700 megawatts.

20 PROF. KERR: That added sentence , you feel, does not

:

21 have very much significance?

c. 2 ,' MR. CONNER: I beg your pardon.

,3 i PROF. KERR: That added statement, which says thes

e ,. total nuclear, dces not have much significance -- you said thee

c. *rsi A eoorters, Inc.

~.' O W-"a 7 0 '- ' - = "" 4 # #- C'7''': d4##a"*""-" -
~4~

,5 - ---~~"--s

- -

--
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:
I

', MR. CCNNER: If v.ou start ric.ht here and v.ou read '

I

1
o,

I

,

h

2j . w. a. .- a s ' o .# .i '. -- !..g
i

!

"u pa.. I ' m s '- u' .* + .4 " c. * .h e # .4 .-s * , w i ..b. "a.3I .o q. or. . .r. . . a.~~ . . .

i

I
4 initial license."

t

i
. ,

5 MR. CCNNER: This FSAR is dated approximately a

6 year and a half earlier than the Millstone. It's an earlier
'l
!

7:1 application. The words are slightly different.
u

l
i

'

ea .. weva , #.c t h. . a - a. o n d r w,. . , 'm. e ' h. o u e ".. .k 4- 4 d e . . ~. 4 ". c 1,,
. . . . v 0 -.

:

d

9 . i, DR, CAR 3ON: It seems to me that what vou're savinc.. .

l
10 j here is that you did not carry cut a complete analysis on

,
I

i

11 Calvert Cliffs at that time,
r

12 ; And my question is: Did you be fore it went JP to
I

t

"

70079
-13 ;

n.

1,,
r

.',t .g . e r vv. . .=. 2. . . 'l e s . mha C -.,...; u u. m a. was ; n .c , n...a . op ae. , , . . 4. - o.- m.
i!
J

i, ,g * b..i s 3 .-. 2
,; .. -.m. a t .i " ", . 7 d.i d". ' t ' '.he da'e C.# 4* ' " ' - 4*. C o'.' " "v- .. .

,
. ., ~ -

i
r

16 wa:5 ac.o cximatelv. about a vear -- a little over a v. ear ac.o., . .
,

17 MR. ETHERINGTON: And it was at that time that the

13 co=ittee expressed a wish to review future increases at that

1,, ; e,.. . . . .

20 MR. CONNER: Yes, we sent a letter to the cc=ittee

2 'i tellin9 them what we planned to do, And receivinc. no resc.onse,
- ~

22 we assumed that it would be okay to go ahead and grant the-

li
I

. ,3 increase.

: Whereupen, we came dow". and told the cc=ittee
C1r -" $ rat R epo rte rs. nc.

* *w g *.- 'e. .i n. 4 ^J u.n.3 .1.. .Ig go g p .# .m . . ..o. d . %. g n 3 7 c., 7w u . a *. .#C n s %..b. a - h. 3 A, ; ,C,,
9 nA .s .u v ja ,. v

f .. w w w

5? san 7 -

< +~a
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,

1i been redone, and it seemed to be all right. |
|

|

And then we started this back-and-forth communicatien ,2,
i

1

3" that the committee wanted to become involved with the power
i

I

4' increases as they occurred. So that's what the staff has been
t

5 dcing since that time.

w..as bean d - .a #^"2 r .,- - r .o. . u.. a o- e ye.:..g .4 ,g- w. . m .
s

.v.q . -. -. - --.-- u- . .. .. -.

'l
i
' Millstone 2 that Calvert Cliffs was required to do?

i.
l

1

-p- e'n 'qr p . ves-vi

3 '.
- ' - - -

,

f
|

9j MR. BENDER: Unequivocally?
a
l.',

10 |j MR. CCNNE R : It would be nice to check, but I
3

11 . c an ' t think of anything. 'icu will cee in a minute.

12 ' Well, the subcommittee went over the analysis that
.

o

13 ' was done. It's quite extensive. All but two of the accidents

"ha_. s "; s * c ~. .. - .. ~= d a-.re - . v u .l a * a d . V~'d 4 # 4. c a "- _4 ^ ". - 'ie "a,,-n *j,, were- - - .
v. a , -

Ic Calvert Cliffs has slic.htly more hic.h oressure safetv. iniec-. a

!
,

. c.a. .# .1 c w ". a. . .v. .i .' l s *- v- . a_ , so .v..i''=- cna * o ^v P m .v e d 4 * .#o- _he16 ;' *4 -

. . ._ - .- _ - - .

1/ charb~in~2 pumps to increase their flow goin"5 into the core in

., ,, .

la an accicent concition.
.

19 OR. PLESSET: The limitinc. orob lem. I take it is che.

w a.e 4ac c .. .w 2- x. .a na_w.. .e ,4
_4 4,e , .w...o.. .. a m12-co b .-o c , r-

2 v- -u-e- -; _.-. -..m..__ ....

,1 examine?
.

It

S. o. Did v.cu cet my question?

33 MR. CCNSER- Yes but I'm thinking.r.

24 There's actually more changes in the analysis or
,- .c aexne,s. mc. .

- ag n. .hg 1a ." ~ e b " e a V.. - ' ~ "'"c-".m .q . . . o. g =.o g .i .l b w o ge. . b. , .q _hgvo.w .sa .... .. . ,z - - -. .. . .-
.

sv'osa
6

'

,
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1

'
1

correct?
1 ;I

ti

2 ? MR. CASEY: Yes, that is corre c t .
d
'1

3
'I

If the thrust of your cuestion concerns what break

l

4 ,. resulted in hic. hest peak clad temoerature , it was from the '

.

i

5 large break.
i

6- DR. PLESSET: That's what I was thinking. '

7- Then you did reanalyze that?

MR. CASEY: Yes, we did. We did a full spectrurgj
u i

9 for both the large break and the small break LOCAs .

10 DR. PLESSET: What .<ind of evaluation was that?

11 das it cne that fits with Appendix K?

12 MR. CASEY: Yes, sir.

13 .'i DR. PLESSET: Oh, well. Okay.
a

-

a .
.

la , ( S lide . )

i

15 , MR. CCNNE R: The other chart that I prepared to show
,

'l
.

16 /| the comparison between the Calvert Cliffs and the Millstone
17 ', at the suggestien of the sdbecmmittee shows that the different

18 cower levels of where the analysis was performed originally,-. .

!

19 Chav?-

20 For the oric.inal final safety. analysis reocrt, if
. .

1

21 you lcok down the column, you'll find they're identical --

22 } until you get down to here , where you have the s te am line

23 rupture. And at that point the Calvert Clif fs base , the stear

24 line rupture and the steam generator tube rupture were
e ... a.oorte, . i nc.

74 e o * # g ~em...e # #^" o 4* --4'' a . # O . .~.o d-- u,. ' b' ' ' ,~ 7 0 0 , *.. ."s - -o- - was a.---
'

y-~~ u -s~-- - s .

578063 .
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1

1 L) 10 2 pe rcent of 2 56 0, in the case of Millstena 2. Scw I can't
. ,
,- 1

d

20 tell vou whv that was done; I don't know. But those are the
. .

i
|t

at 20 3J c a l.v two . cower levels that were dif ferent.a
f,
|

3 ll 4; When vou get down into our analysis, you'll see an
,

,

i

5 in te re s ti:.c. thinc.. The safety evaluation report mentions
i

6, 2700 in the case of Calvert Clif fs , where it does not in the
I

i

7j case of Millstone 2.
1o

8- And iust as peculiar as the final environmentalo -

1
o

91 statement -- mentions 2560 only for Calvert Cliffs, and
1

10 'i mentions 2700 for Millstone 2.

Il j ACRS letters, as pointed out before -- both of

12 them mention 2650, without making any reference to 2700.

13 However, in the case of Millstene 2, in the ACRS
,

la ,m . . .- ~_ha_ c c . . s *. -" ~ ~- 4 c n ^ e ~.._4 "_ , .',00 - en._io.a_d 4..:^
_

,
. _a _ .----__.,

1e .w.. . a . ,m_.___.m . m .

,

16 DR. PLESSET: What was the small break analysis?

17 Let me go back to that. What was the highest temperature,

18 and what small break was that associated with, and hcw close

19 w a o- _4 ._ .o .w. . . m_1_2_. e c m_ _o .t.
-

- w ..

20 MR. CONNER: The small break was 1971 degrees for

21 break size of .1 scuare feet.

22 DR. PLESSET- Was there any analysis en either sife

- 23 o f th at sire?

2d ..C. . s . Ce'._C' r' V. . V. e s ,*
_ .

m- al A eoorters. inc.

. 25 DR. PLESSET: The re was . .

578070
-

.

*
p



,

(t 21) !

l

242 :
. ,

I MR. CASEY: We have a viewe.rach that summarizes theI. -.1 1 01 i

-

t
,

t !

2. small creas.
11
,

!

: DR. PLESSET- Maybe they can show it to us later.
|i

.

4 r ine.
i
t

5 DR. LANRCSKI- Did you say the letter mentioned 2700?

4 MR. CONNE R : I'm sorrv., the ACRS letter?
,

,

i

7i m..u. e n~ C .o c . e ~- a. -, ~ :. n .- uha c , . s -, , n_ ~ .; .,. o , .-. . ; . +:. , . a . - n. . . . a,,v w - - . - - - .- -. .
a -

'I
.

2700. The ACRS letter for the coerator license did not. . mention

9, 2700- it only mentioned 2360 megawatts thermal.

10 DR. LAWRCSKI: Did anybody find 2 700 ? That's the
.

! May 15th letter.11

12 MR. CCNNE R : I didn' t bring it up with me. It's in
.

v -.. . b.'a# case.-w a -
--13 ..v.

u
||

14 i Does anybodv. else have it?,

j5 .v..e . . u. r. .q - u. g i v . . 1 a,,i.-.. .. r- - -m. -

.w4-- . . n . , * ". a - a_ ' 2 a." c,"es'-4 n
- ,, -

.; --. .

16 i as to whether the hardware was designed for 2700.

17 The only issue is whether the analysis was at 2700.

ig .v.o . C C"u"r R . C# ~^" k. .. . - s e '-..e .4 ...r c - a.. ". ".".4 n- S.o-a.- .is3-

l' " b. a ~ -.h e ..c'"s4- _# , - k
. . .= .d. . " . ' ' ' s " c .e ' w_=sm o '". u u= .' .re .- C ' . .# .# s . .. . .

"
'. ;y s v.-.

'O repeated extensively for the higher pcwer level. And the.

21 . staff has reviewed it and found it a cce p t ab le .
1

22 4, ..ne can go back - you ,Know, oricina,,v, . acree,. i
.

,, - k. e - a ' s = lo" ^.# * b.a. .- a - .- "- . a *- .4c.a.s *k._=~. N. e .- n -. c *- do .a_ .v.
'' ' #^-- - - v .. - - -. _..

24 2700, but they have been done and they have bee.n reviewed in
2.- + aeoorten. i,c

. . , . hbn. 4a
m. e. .n. s= 4 m o. o .m. *w

. 4
A..b. C , , .- n. e .-m. . . a ., n,, ., o_S ,C 2 .A C ,; Ae1ou n A h. a *.y

.
S. -.4. *o s W. - v -; v o v.

578071 -

,



i
4, 6'. I,x

I Q4
! .4
i
:

11

1j calculate, or evaluate, each year for the Licensees. :

P i

2| DR. LAWROSKIt Did you find 2700, John?
I
I

3 MR. MC KINLEY: No.
I

i

,i DR. LANRCSKI: I didn't either. *

*|
|

MR. BENDER: Oces this oc. en the door for everybodv.r
.

,

I

6' else to go to some increment above what was originall'; i
,

t

licensed to come in and do the same kind?7 ;

i

v7 C O". ".. P R - n' s v, o"v . , aw .# . ^m " h. a '. #. 4 ~ ~. .h a ." . , ." e e- . . .og
o

.i i
,

9 .| are a number of them that planned on that, v.ou knew, when thev. ,.
!

10 , bouc.ht their clants . When they oric.inally designed them, thev. i.

1

. t
i .

11 , planned on t.nis.

12 However, I think most of them that are interested

13 and ''-aad'- ---""- ied --"da"*4#
- '"i-" - n '< -"4s 4 - '-- - -4"# dow""s Yo--e -- ^- -- "-- --2 -

o' t

1,. ... = sh .-" -e..ird o.# * 4 . ~a . .

' "
v y ...

I

i .c MR. BAER: May I say something that perhaps will
. .

't

.w4
16 c ., a 4 .J,.. 2 .. . . n g s .

a

1,, . 5. 4 s 4s Bob n. aa ." , 's* .d ' .h. . ". e e * a .# #. .. ..

Is y B ack a n"mbe r of years ago , we would require the

19 Applicant to specify an ultimate pcwer level if for no other

20 reason so that the sice accident doses would be reviewed at

21 that power level independent of the staff review of any other

.2 "ec -ic"o- c# -ka - ## -a "i a,
- -- - o"a-- - - w-

3"- d *ha"-- whan v^"- 4"'- *he da-'i'o- o# c
c. o - --

23
-

- -- + - - - - + -- ------ i v-

e .a a. v.n .6y , a. , ca.rg .v a. .' c A'. -- .' ". 4 ~ ' ~ ." ' ~u .4 3 ' u .- .# .# ^ ~. a ~.6.%,' "y - a. 'v .'v"'.' s4 . . m. ww .u A * .. . . .

M 'ral A tporters, irc.

m . o .4 m w m. . a. n. .. . 4 w b. JJ t uev a .' .,n e w L" ., .4..s k. , e m .w;, . --We, n o. s .k. a. s . c. .J J ,3c- -S ...
.v,; 3... . . .. . v v. _
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have taken the cosition that we would eniv review core reloads1'
I

!
I

2: as the licensed ocwe r levels , cecause c.ce ratinc. carameters
. . ,i

'
.

i
-

3 change sli htiv , for example, between.2560 and 2700, and it !
.

|c

t

,e wasn't clear to us Eh at all the set points and all the tech !I
.

5i specs for 2700 would be adecuate if the olant was run 2560 ,

I

6 unless we and the Licensee were very, very careful in the -

!

7 :"|
analysis.

-
,

t .

o i

I
3 So the staf f position en the reloads has always been

a
,

9 to lock at the licensed ocwer level and make sure that the-
.
i

,

1
10 operating conditions and the tech spec limits,and therefore ;

,

11 ' the protection system set points, were acclicable to that
.

12 p owe r le ve l , because this came up on Calvert Cliffs when

13 ' s imult ane ous iv. th ev. were rec.uestinc. the 2700 ocwer level. But
y -

|

:!
,

1.: q the license level was 2560, and they did have the core reload,
i

:

15 They presented two separate , distinct analyses, andg

16 we reviewed them -- one for 2560 for the reload -- this is
i

, ,

17 c ac.< a year and a ha., :_ cr so ago -- then later rereviewed :_or

la , the 2700 megawatt analyses in connection with the stretch

19 pcwer application.

1

20 i MR. ETHERINGTCN: The thing that has always bothered

21 the committee is erosion of margins by pencil sharpening, and
a,

22 the cuestion that I have is: Can non-Combustion Engineering

23 plants also get a 5 percent increase in pcwer by cutting their

: -- , ,
.v

,. n.v.a n ...n, n4e ~. g. 4 - ._ , o a .4 .,+ . y 1.4 - 4 - 0. ., ,J. -
o r s .-..w... ..s s .a a v a Av

N ra' Re:>orters, Inc

h b. 4 .m */. m. h. o. .f .4 .w - 6 .a.n.o p v 6o *.'q3e.S C .'.D.. F a.'S..*? O. .*, . . .. .
T -e 6

. 4. . a . .. -.

'

sgso7s
v
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,,

1 j\ question is if you don't have the turbine generator, if you
II

-

i
.

2 ,! don't have the other ecuic=ent designed and purchasedp - -

!

3! deliberately for the hicher cower level, then it does no '

i i

.l
'

t

4, good whatscever.
I

5j That's whv I sav this was a clanned evolution.
d

6] MR. ETHERINGTON: It wa. planned, but you found you
1
i

71 couldn't cet the ocwer on the oric_inal basis , so you had to
y' l

-

.

8, develop a new methodology.
i

9 MR. CONNER: That's not totally true, and I want

10 ; the Licensee to address that when we're through this other,

I11 - because that 's p art of their presentation.

12 .4 R . BAER: Mr. Etherington, may I comment?

13 1 The staff's criteria is that the ccabination of
,

.

14 analyti cal methods to calculate flow distribution and heat
r
i

15 | flux withir the core, in conjunction with the test program
I
r

16; for DMS, to give a 95 percent probability, are -- I've got
f

17 it backwards , there should be no more than a 5 percent
n

1S orobabilitv, with 9 5 pe rcent confidence that .'ou icn't en-- -

19 counter DM3 during an anticipated operational transient.

20 ' That 1.3 number for Nescinghouse does not apply to

21 all Westinghouse correlations. They have other correlations

22 which the staff has accepted which are below 1.3.
.
I

. 23 MR. ETHERINGTCS: That in fact answers the cuestien.

24 MR. 3 AE R: The 119 in Ccmbustien was basically the
a 'r al Reponers. Inc.

25 same number.

2
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1 ,

,
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|
|i

'
,.

1: DR. PLESSET: Ro uc. h iv , v.our statement is correct.
~

., ,

it

4
2 !| As the como_ anv 's ratio is down, v. ou can go tc higher powers , so:

g .
,

<
\

l

3 h you' re right in that sense.

1

4i MR. CONNER: Are there any other questions on this
!
.

5 cart of the cresentation?- .

6' (No response.)
1 ,

DR. LAWRCSKI For the record thcugh, I still haven't7J,
'

.i
. .

3 :ounc :ne 2,iOO mentionec.

i. i

9 'yi come. ge. .n.o . "" 'm aw. o s k i , I * k. . i ". >. "he-a ic a da".a-..~. . . .. m - .. -. - -o
,,

u

10j of 1970, and cne could easily confuse that with the 2700.
'l
.,

11 , That 's probably what happened.

12 DR. .m., u n - . . ,.sm. . u o .s. : u,,n.

13 ji . MR. CONNE R: Al was just telling me that I made a
,1
m,
hla mistake there, that the 2700 was mentioned for Calvert Cliffs,

1,c no"- # c ." .'." l .' - " e n. e . a y c ' o ': .4 - a. .# c " ".h a - .7
,

. . .. a -. . . . .

i

1. g Thanks, A1.6

I

j 7 ,. T- 4- u.k. o.o o . - s".a..#'s b- # u e .4 o. # ' b.a 7 " . ' " ' " . " h e 'S. ' .' o" *. v^ ". e'
. .. -. - -. .,

.

: - 2 ,
ac . ..m a .1 3 w . g ,2 - . . u, .1 y a 4 - "e"or" and ".b'* ' k. .o. s "- ' .# .#
,

. a ". 4 o W '.Ia s2-
, s . y - .im- -

~ "

ty ~ 'n a s a.n.~a oc 1
<~

-
,- * ,,2- :-

Amo . o C a, .1,,e .,.. 1.4 : :s .,
. . - ...

- - u, l [ * o ~..'m. o .w g 4- khp7c}i - - y v g g .4 y .47 4 " v, o .# -.i 7, -- '_'s20 en ""ec
- c -. . - .

-
.4 .3 = ". o ~? ~> 0 0 = ~ - oc-a "4 a bu* a". - k a .4 ." -". C .i - o . ".h a .i "91 =v - -- ----,. -. - -- - .

-y y .1 3 *. 4 e. n.
f 7"A0, " o "3 u' .i .". c o a " u' "- .i .". " o .v.c e ." .i e ". ^ A , a.". ASS mem g. , g g .g.* .3e - , -- ,

. - - ..v ...

i

u, b b. ab b. .I .m Q k..h. N - n Qtv*3- h C?,
gg h6 NQ eu s4 g M. . ,s . a.m. e. d o u .l h. ...M. a b.n9 -Q ? W- - 6~ c,, ..

,

oI

.

)4 O..O . O'y ." "y 'W' M ." . T'O..6% - s - v-

* ral A f DC rit r 5, I NC.

4.C {m.t r g * b. o. w m ,in - .Jo n. c- 7
*

; . . 3.-a w.
,

'e
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I -

t
I

PROF. KERR: I cresume th at inolicit in vour state-1 ..g
a
n

S ment is the evaluation that the operating exoerience thev have2-
F

- -

>

I ,

3u gained is such that vou would a.c.crove of their c.oinc. to 2700?i .

9._0 CONN. r.R - v. e s . i.4 _ .

,

|

5 And the subcommittee -- we got an cpinion of this

form I&E. In fact, v 'u all received cocies of the safetv
6]

- - -

evaluation -- attached at the ve ry b ack o f th at safet"7, -

j
l evaluaticn was chis letter from I&E evaluating cheir capability81
I

n

9 or cperating at a higher power level.
J
I

10 DR. CARBON: Should we then hear from che Applicant?
.

Harold.11 ,

- "g - e -::r 2 7 "G'' 0" - -
v 7 ' '- 4- 3'< " o t.. s' o"m.4n 7

12 - ---- -* " "- : m

-

DR. CARBON- And do we want to give ther somej3 ,

c
*i

ja < specific directions on what we would like to hear about?
,

i MR. ETHERINGTON: Perhaps I might express an opinicn.1e

C a - ^ a ^' "' 1 "2 4" C "' '' "' a - -~ ~ ' C l ^4 " #s -'" -ce a''a a'~ 2 7 0 0 ~ '"'^4 ' ' s ** c"' e '16
'^' ^' ^~ ^~ * " ' ' *- - ~ ^^ '

can. There's no question there.1,,
m,

I think pe rhaps , aside frcm this hearing, we cught;g >
,

'o ask our Physics S'ibccmmittee or the Thermodynamicsg

3._, c .. ..4 ._ ._ a_ ._ o .m_ i. , e,a ._h e ,,a _. ._ m_ .,. .. .- . .b , , o- . 4. c. .m.w...o sc . _ . - .
, _ a .-,..c20

then clear the air ence and for all on this matter, because,1.
,

if ue don't do that, it becomes a continuing problem -- at, , ,
z.

least in mv71 - nind.
.e

DR. PLESSET: Ne ' ve had s cme review of that , Harold,i,. ,

"ai AeDorters, Inc. -.*
#'21 624.,7

4.e .
, -w

4

578076 '
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l
i.

1| MR. ETHERINGTON- You have done so?
I

1
2h DR. PLESSET: Yes. I

l !
i'

3 ,t But what I think I would like to hear, if that's |
I

,

4 acreeable with you , is iust a presentation of their study of
'

i
- - .

i

I t

i

5a
peak clad temperatures for dif ferent sice breaks , because

-

i
a
il

61 that we haven't seen.
:l

7 MR. ETHERINGTON: I hadn't realized that your

1

8' subcommittee had reviewed this.

9, DR. PLESSET: Yes, we've had some review of that.
,

10 But I think if we could have the Applicant just give us the
;

!

11 I results of their peak clad temperature values for different
i

12 bre ak sizes , it would be of interest.

13 j, I don't think we need to have any detailed presenta-

0
14 ' tion othe rwise , if that's agreeable with you and the rest of

1

"' e committee.15 *

!!

116 - PROF. KERR: I would endorse that.
,

17' DR. CARB ON : Do you, if you will, then, please.

18 9 MR. CASEY: Would you like to hear about the break

19 spectrum at this point?

20 DR. CARSCN: Yes,

i

21 j MR. CASEY: Mr. Robert Harris will explain that

!I

22 for us.

22 c MR. HARRIS: Good afternoon. I'n Robert Harris of

24 Northeast Utilities Service Company.
* '8f A fDOrte,3, Inc. ,,

25 In 1973, a spectrun of small break' analyses was

598Ca? -
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I
i

'

1
; performed at 2700 megawatts, acclicable to Cycle 3 taking
1

--

o

21 credit for half of the flow of one charging pump. I

I
, i,

.

,

3 J The results of these calculations are shown in the !
i

i
i next viewcrach. -

I
- .

l'
s

5| (Slide.)

6 This is the spectrum of small breaks that was

7 investigated at 16-1/2 kilowatts per foot. The limiting break

- is the 0.1 square foot -- !

c

9 DR. P LE SSET : I'm having a little trouble reading
i

i.

10 , the numbers,

t

11 ! DR. CARS ON : Do you have copies of that?

12 MR. HARRIS: Copies of this were distributed yester-

13 day to the subcommittee.
q

I*

1a g MR. CASEY: Excuse me. We have additional copies

15 o f th at .
'l

16 . MR. HAPRIS: Would you care for me to read the
1

17 * values into the trans crip t?

13 q I could read the values.

19 Should I continue?

20 ' DR. CARGON: Hold up till we get it.

,1 I (Pause.).
<

i

6, MR. HARRIS: There are two viewc.rachs ac. c. arentiv.u o .

I

.

,, that we had with as yesterday. One is showing Millstone 2..

24 small break analysis, showing the range of break areas , .5
J ff at A f Do rte rs,19C.

25 square foot to .02 square foot, for Cycle 3 and Cycle 2, side
.

578078 -

|.'|A*
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i, i
i ..

1, bv sice.. ,

,u And I have another viewgraph here that is essentially!
.

.

the same viewgraph, but does not show the Cycle 2 data,
3

i

i If this is satisfactorv, I'll proceed. The other i4
i
;

1 i

viewcrach is orceablv
S

- - - - in my case. '

6] It was in my case.

DR. PLESSET- I think that's all richt.'
,

/i "
.

'l I

I

Slide.)

MR. HARRIS: This is the viewgraoh that was in the9 -

h ando ut .jg
i

11 , The primary dif ferences between the two viewgraphs

are for Cycle 3; the limiting break is shown to be the 0.1*

12

j3,, square foot break dealing with the temperature 1971 degrees F.
I

li

ja] in Cycle 3. That was analyzed at 2700 megawatts the rmal ,

with recuired calorimetric errors, usinc Accendix K,15 .'1 - --

1

16j approved methodology, and taking credit for the previously
i

1,, mentioned charging pump flow.

jg ' The Cycle 2 data shows the limiting break in Cycle

2 at 2 5 6 0 megawatts thermal with , ac.ain , acc. roved methodoloc_v_ .19 _

that being 19 31 de g ree s F .20

The shift in break area from .05 to .1 reflects21 ;
a

2, some approved model changes in the C/4 AS small break LOCA
.,

k

23 , codes by Cctbystion Engineering.

I can briefly go over the model changes if they are,
o

C* ff8' R eporters, imC,

of inte rest.y
..

A
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I
1 DR. PLESSET: It 's up to the re s t of the committee, i

a ,

I, ,

2 I, myself, don ' t want to hear it again. But I think the |
1 ^

i

'

3- committee wculd be interested in how high the small break

4' numbers are when you compare the numbers on the previous page
1

with the large break numbers . 'c
.i

,

.' l '

i
6

6' That's the interesting thing.

7g MR. HARRIS. Would you like me to put on the small
6

<

8i b re ak viewgraph , the large break viewcrach?
d

- -

9 DR. PLESSET: Yes, I think so,

10 | (Slide.)
.

11 MR. HARRIS- Again, a large break spectrum was
i

I

12 performed for Cycle 3, and the cases were applicable to Cycle
.

13 U 2. 3reaks were analyzed, as shown, side by side. And the "
n
H

-
.,

14 a limiting large break for this cycle is 2081; that's at 15.6
e

1

15 kilowatts per foot.

16 ., MR. MATHIS: Your kilowatts cer foot on vour1 - -

;7 pravious slide was a little higher, wasn't it?

;g ' MR, HARRIS: Yes, 16 kilowatts per foot -- we used

1; the small break analysis. Keep in mind that LCCA analyses are

20 scr: Of like transcendental equatiens - you would like to come
,
~

21 close to the criteria, but vou can't run the computer programs-

o

22 n backwards, So you do trial and error in looking at kilowatt-
h

23 ' per-foot values,
o

|

2a And if fcu get acceptable results at a kilowat: :er-
4 es, aeooners. inc.

.c foot value that is accec. table frc= an coerational standpcint,. .

f e
4 p

, J
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i
i .

1|. fou normally would stop there because of the long schedule i

,l4

i
;

2 h time involved in the analyses and other computational costs
'
i

I

t '

!3! involved.
i

4| Large breaks are also much more sensitive to |
i
i

5 Kilowatts-per-foot than the small breaks.
t

;

6 DR. FLESSET: I think it's of interest to see how
i

! i

7- high the temoe rature s c.e t in these calculations at the very
.

,

i
'

6

Isi small breaks . They're almost the same as the large break.
'

9 I think Dr. Catton had a question.

10 DR. CATTCN: As you decrease the break area from
.

I

11 i .2 to .1, v.ou have a fairly steeo temperature
! .

|

12 gradient.

13 |, (Slide.)
9
d
U

14 l MR. H A?;RIS : This is in the small break?
a

.

!

15 ] DR. CATTON: Between .2 and .1, the temperature is
a

|

16 | rising quite fast.

17 '4 R . HARRIS: I think the reason for that is that

18 , with the larc.er bre ak area , there is a much more rac. id

19 depressurination of the system -- you come down on the HPSI

20 pump curve, get higher delivered ficw. And I think in that

21 case we depressurire to the point of having both low pressure
,

'l
1

22 safety injection HpSI and accumclator injecticn.y
t

i

23 . DR. CATTON: With that kind of sensitivitv, did v.ou
.

I

2' look at break sites between .1 and .05?
3 eral Reporters, Inc.

25 Or did vou ;"ust assume that that was the peak?
I

.

O

578081
-
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i,

t
i

1 MR. HARRIS: I can't cive a de finitive answer.
i ,

|

2 il Possibly Mr. Carpentino from Combustion Engineering I
'l I
i .

3 c an . ;
,

I

4| MR. CARPENTINO : We would normally develop the |

!
'

5, results for the spectrum by looking at a sufficient number of
i

!

6 breaks to be able to plot a curve that imp lie s transient

7! peak clad temperature versus area.
i ,

4

8 And we felt that with these five breaks we definitely

9 have a trend. We have defined the maximum ceak clad temoera-
,

- - ,

I

9 . - ,

10 ,4 ture in t.nis range or- .o anc lower.
I

,

6

11 | DR. CATTCN: Yes, but normally when one finds a

12 gradient that's so steep cn one side of the peak and flat

13 on the other, you usually check in between to make sure you
,

i!,
i

14
| found the peak.
,

15 l I'm just surprised that you didn't do that.
1,

16 ] MR. CARPENTINO: Well, we do realize that we
t
;

l'7 ; incorporate a number of required conservatisms that sort of

18 overemphasize the actual number of peak clad temperature ,

19 particularli in this region of break size.

20 One of these we feel is the accentuation of the

end t21 21 ' amount of bcil-off with decay heat.

,-
22 Disregarding that, we do feel that the number ofst --

23 breaks, at least these particular from Millstone, were

24 adequate, despite, as you state, the steepuess of ::'e gradient,
.cf ' tral A fDorters, I nc.

25 below .2 square feet. '*

G780Sa -
..
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i
1

1 PROF. KE RR : Is there some crotocol that v.ou shouldi .

iI
h

I

2 ;' go home and look at five break sizes' i

, ,

! I

3j MR. CARPENTINO : We have general guidelines from |
'

4

4 the staf f, sort of informal, which say that we should look at !
i
1

5 five small breaks .
| .

I

o PROF. KERR: And when you get to a situction of the t

I
,

7 :! Kind Mr. Catton described, where if one weren' t working under f
a

'
'

ai the guidance of the NRC staff, one might have a little

9 curiosity, do you hark back to NRC guides?

,

10 || MR. CARPENTINo: I believe we weren't under direct
i

11 guidance of the NRC , or under the particular regulations we
,

12 have to ccmply with , we'd do the analysis quite dif ferently.
.

13 And the shape o f that curve would be less steep; the gradient
i!

;

14 would be less steep than it's shcwn to be by thj.s Appendix Kg

1

o

15 an alys is .

16 s P R O'' KERR: What would it have cost to run those?
1

17 I me an , would it have been $10 or 10,000 or 10 millien, ory

18 , something?

19 MR. CARPENTINO: P rob ab ly the second number you

20 mentioned is more re.alistic. It is quite expensi._

21 1 PROF. KERR: I assume it may have been nearer
1

22 10,000, than either 10 cr 10 million?
,

23 o MR. 3 ENDER: Nearer to 1000 th an 10 , I suscect.
o -

24 DR. PLESSET: Is it all right if I ask another
95 'f 31 R eporters, Inc

ag .

question?n

' NNOOO '

.
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'
!

1 ! Are you finished?
I i

!! '

i

2 PROF. KE RR: Yes, sir. !

I

i

3i DR. P LES SET - Could you give us the date of this !

!
,

i

4, revision of this code that vou used?
I

-

|
'

,

I

5 Do you have it?

6 MR. HARRIS: Again, I think the staff or Fred

7 ', Carpentino wou' d know the date . I believe it was sometime in
'1
,!

8' either late '77 Jr sometime in '78. This is not a unique use

9 of this version of the program.

10 MR. CARPENTINO : The date of the revision, the
!

11 T.odel's revision, is January '77.

12 DR. PLESSET- Now, one final question, and then I'll

13 be c.uiet.
If
'

14 )I
.

I believe that Cembustion Engineering is reviewing
i

15 ' small break analysis cu.rently, followin~Y TMI.i

l

16 .' MR. HARRISr That is my unders tanding
i

.i

17 ' DR. PLESSET: Have you had any input from ther as
i

1

18 regards to what e f fects this woulf have your numbers?
n

19 .v.o . n..'%e.q .T c . . .- , , , A e u .e . 2, 4 4 ng n.e s k.a"y s w- . s .a - u. h , .v u,*,,. . . ..w m. m m . o u-.

20 that effort, as far is an analytic =,1 effort, is just stax.ing
:
1

21 ' to become a sddstantial ef fort. And there's meetinus going on
,

1

2n ~ , _- a_ u- _, y y.; u.., +uue g ,::-

. - .
, . ...

'k

23 If CE has any other assessment , they can supplement

24 that.
er '* cal Aew:ers, Inc.

25 DR. PLESSET Uhat we'd like to know is how this might

'

'
5

/, >=
e
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1" a::ect these numbers as a result of further study, as a result
.

9
|

I

2 ,d, of reevaluation of these thincs since TMI-2. I

t
'

;

3, MR. MILLS: I'n Ray Mills, Combustion Engineering. I

1i

l

4 i We made a presentation to the full ACRC committee on '
i

f

4

5 May the 10th. At that time, we outlined for you the srall
,

6' bre ak analyses that we had been conducting and rerunning
i

7 .i since the accident at Three Mile Island..

:|
1

8j You probably remember, f rom that discussicn, that

9 there were no substantial changes in the peak clad temperatures

10 , at that time. We showed vou decrees of ocstulated core. - .

.

11 : uncovering, asing some licersing-type models. And we don't
i

12 i expect any substantial change in the results that we get
i
i

13 from our models. They are continuing to he reviewed,

n| And as a part of the en-going, staff generic review,14
d
;l

15| we will be providing you v.ith further verification of the
o

16 i small break =0, s.
i

l,

17 ] MR. HARRIS: Are there further questicns?
,

la DR. CAR 3CN Are there other questions on this
u

1 o. n a.w u. 4 g, . _1 2 .- e o l' a * S.y .. u y a-

20 (No response . )
,

'l DR. CARBON: I guess not..
,

,1

22 3 There's one other aspect here. Let me address this

a a."'. ' v .v. 4 ' '. .*^m. .sz . _e ..

2 I guess the subecmmittee has looked at the burncut'

:,.- w i m emr..rs. ine-

v g . g .i a *. 4 ^ 7 s '6'h. .' *.". ' b o V ' "o. "m s .' u" C, ,ac '

- u "m ' h. e .# " .I ' ^ ^ ~.. ~ .d ' ~ e o.
-

s. . . . . , 's*" n'6. .. .. --

W ( % . *s y s
h i * id ', * . ', s
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|
'

1|i not reviewad 'kis, at least to the best of my knowledge.

.| I think it might be more profitable, perhaps,,

I i

'

Mr. Chairman, to wait until Combustion Engineering has
3q

n completed their more recent an alyse s , at which time we can go'
,

3

'
into that point as well.5j

a

I think it is true the full committee would profit6[
I by it bv the review.--

7' - -

i

i

Is that agreeable with you, Harold?
3

MR. ETHERINGTON: Yes.
9

DR. CAR 3CN: I guess part of my comment and question,
10

,

,

11
however, is should we approve an increase in power even with-

cut the committee having approved the c. rocedures used in
12

,

13 , reaching --

DR. PLESSET: Let me give you some comfort. This is
33.y

,

15 , all on the basis of Appendix K, which is a very heavy penalty ,
.i,

16 j and gives you a large degree of conservatism.

I don't feel that there's a great worrv for the
l ,e -

,

18 o| committee to proceed without having cone through the details-

o

ja of that code analysis. That's i us t mv. co. inion ,y s

DR. CAR 3ON: Mike.20

MR. BENDER: I think there's been some reason for
21

I

,, J concern about this procedural aspect. It seems to me we do
..

U

,,U not have anything as a precedent that says we have to follow
. - ,

i

," some sc.ecific crocedure as in deciding whether the plant
.- -

M *rai A fDorter5, ISC.

u. should be cperated or not.
.

57800n .
-
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1

|

h

i

l '! If the safety questions are adequatelv s atis fied-
4

'
i

i-
'

2 and the staf f has met all of its licensing requirements, I I

P

, ,

3| c an ' t really see why we should be re luctant to do it -- to '

a permit their operating.
:
.

5 I don't like the way in which it came about, but

6 I don't think it's the fault of the Licensee. I think, if

7 :| anything, it shows some weakness on the part of the staff's
,

i
1

3| procedures in not thinking about what kind of questions they're

.|
9 !i e s t ab lishing . But I don't think that should be a reason

|
,

10 l for penalizing the Licensee.
d

11 i MR. ETHERINGTONt I agree with you completely. I

12 just hope that we don't get another one coming just like this.

13 ) DR. PLESSET- Well, I want to repeat again -- I'm
4
|* . ..

14 ! trying to give you some assurance -- this is not the :1rst
,

15 | study of this kind.

16 Calvert Clif fs is the same situation. And, in a way,
q

t

17 I think they've done mere analysis than was done for Calvert
i

-[

1a C .1 4 c .cs..

19 MR. BENDE R: I think we all agree with that.

20 r My only point was the staff ought to have a way of

21 giving us some earlier warning, than the month before the
|

22 meeting,when we're going to hear it, that this is the time for

. 23 cperating the plant.
i

24 Ne can knew =cre than that.
x ,ru meoortm. inc.

25 DR. PLESSET You have a point. .

's
"

g cc

53 sos 7.

.
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1

I
1 ,1 DR. CAR 3CN: Are the re further questions that you

n
n. i

2n would like to raise with either the staff or the Applicant --
l:
I

1
3 ;- or the vendor?

>,

4' DR. LAWROSKI: In response to a comment by Mike, ;

i

5 when did we first get alerted about this operating?

I NiR . FRALEY- I don't know specifically, but I think6| ;

7|
was more than a month ago. But I can check.it

,

I

g! MR. BENDER: Please don't t ake r.e literally. I was

|
9 trying to say it was a ve ry short time , shorter than we

l10 normally have .

11 ' MR. ETHERINGTON: To be realistic, personally, I i

!

12 frequently wait until I get the staff's SER before looking

13 over the whole thing. And only until I've got that, th at I

; realize the proper question. And that was only a week ago.14
,

15 ' DR. LANROSKI: That's the date I think that co un ts ,

!

16 and that is short.
:

17 MR. ETHERINGTON: We tend to rely on the staff
a

18 to alert us to particular problems.

19 DR. CAR 3CN: Do you have , Harold, any recommenda-

20 tions to make at this point?

21 ! MR. ETHERINGTON: Yes, I would racommend that we

22 approve the request,which would not require a letter, I
a
i

23 h believe.

24 DR. CAR 3ON: Which would not?
a iral R eporters, Inc.

25 MR. ETHERINGTCN: I don't think that requires a

578,099
'

.
.
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|

1
-

i

! .

i

1g letter, not under our procedure. In other words, the subecm- ;
o
'i
o mittee would recommend that the committee approve the action

. 2I i

3
crocosed by the staff; but I agree with Milt, that we should- -

.I try to resolve this question on a generic basis -- a complete i

i

* .

|

5 stucy or the new analysis methods.when they're completed.

i

6j DR. CARBON: Are you making a motion to that ef fect?

MR. ETHERINGTON : Yes, I make a motien to that7,

!

ga e f fect.

DR. CAR 3CN: Were you seeking --9

MR. FRALEY: I think since the staff hasn't asked usp) -j ,

i

'!

'l" fcr a letter, acc. arentiv. thev. don't believe it rec.uires a. .

12 letter. But I think normally it has been committee practice
!

13 to document this sort of decision, either in a letter or at
n

.

14 least in a letter from me to Mr. Gose saying we have no, .,

,

15 ' objection. I think this is a change,beyond what the committee
i

i

16 originally approved. And somehow, if you' re going to approve
!

17 it, it really ought to be documented, although apparentiv
-

a

13 ! that's not legally rec.uire d .
.

19 PRCF. NERR- Mr. Ch ai rman , I suggest we decide the

20 question of approval first, and then perhaps we can decide the

'l, question of crocedure -- cerhac.s even on Saturday.. .

22 h I don't think we have to settle the procedure this

23 ' OVenin9-

24 DR. CARECN: There's a motion before the floor to
a tre nexrmi in-

25 approve. Is there a second?
,ri

.

-

.,..
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| |
| I
I

l ', DR. LAWRCSKI: Second. I
b '

4 i

I
'

2' DR. CAR 3 CN : And we follow this procedure, then we
l
I

3'1 would vote en simple approval and worry Saturday about the
,

I
.

4, best way, except I guess we want to take a poll right ncw if !
, .

i i

5 'i we ecme up with a formal letter.

6 PROF. KERR: I would assume it would not be th e .

7q usual letter, because we simply don' t have that much to say.
'l
u

3i Ne could think of scme things , I suppose.

9 DR. CAR 3 CN : Is there further discussion on the
!

E I

f

10 motion? Or is there discussion?
i

!

11 (No response.)
i

12 DR. CARBON : All in favor of the motion indicate by
.

13 j raising their hand. "

o

d,

14 " (Show of hands . )
,

15 DR. CAR 3CN : Opposed?
,i
,1

16 (No response.)
i

17'' DR. CARBCN : It's carried.

18 I believe that winds up that topic; is that not so?

19 (Whereupen, at 6:10 p.m., the Committee adjourned to

d 022 20 go into Executive Session.)

*1
d

#

.;

22 h

t

. 2 3 ",

24

e- cal Reporters. Inc.

S .C6
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POWER UPPATIE TO 2700 MWT

ACRS SJB-CC5HITTEE !EETIPS Oil REETOR OPERATIONS

EEDESDAY, ME 13, 1979
L

(1) SITE AND PLANT DESCRIPTIOM

(2) LICENSIKi AND OPERATIG RISTCRY
-)

f

(3) OVERVIEW OF K) DER IN

(4) CYCLE 3 CORE DESIEM

(5) POWER IMCREASE METHOCOLOGY CHAEES
,

(6) TRANS M/ ACCIDENT AMLYSES

.

(7) CYCLE 3/ TOWER INCREASE PODIFICATIOc5
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~
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MILLSTONE UNIT NO. 2

ACRS MEETING - JUNE 13, 1979

LICENSING AND OPERATING HISTORY

1. CONSTRUCTION PERMIT APPLICATION -- FEBRUARY 12, 1969.

2. CONSTRUCTION PERMIT ISSUED -- DECEMBER 11, 1970.

3. MAJOR NSSS COMPONENTS DELIVERED -- FEBRUARY / MARCH 1972.

4. FSAR SusMITTED -- AUGUST 15, 1972.

5. ACRS SuscoMMITTEE SITE ToVR -- JANUARY 26, 1974.

6. SER ISSUED -- MAY 10, 1974.

7. ACRS SuscoMMITTEE MEETING -- MAY 22, 1974.

8. ACRS FULL COMMITTEE MEETING -- JUNE 6, 1974.

9. OPERATING LICENSE ISSUED -- AUGUST 1, 1975.

574035
'
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MILLSTONE UNIT NO 2 OPERATING HISTORY

CYCLE 1 (MDC CAPACITY FACTOR, BASED ON 796 MDC NET = 66.6%)

1. OPERATING LICENSE Issued -- August 1, 1975

2. INITIAL CRITICALITY -- OCTOBER 17, 1975

3. COMMERCIAL OPERATION -- DECEMBER 26, 1975

4. DIESEL GENERATOR REPLACEMENT GUTAGE (3.5 wEExs)

DECEMsER 20, 1976 - JANUARY 13, 1977

5. RETusE fiAIN CONDENSER (6.5 wsExs)

MAY 7, 1977 - JUNE 21, 1977

6. FIRsT REFUELING / STEAM GENERATOR Tuss PLUGGING (35.5 wEExs)

NOVEMBER 20, 1977 - APRIL 27, 1978

CYCLE 2 (MDC CAPACITY FACTOR, BASED ON 810 MDC NET = 94.4%)

1. CRITICALITY -- APRIL 21, 1978

2. 100% P0wsR -- MAY 8, 1978

3. SECOND REFUELING (10.5 WEEKS)

MARCH 10, 1979 - MAY 22, 1979

CYCLE 3

1. CRITICALITY -- MAY 18, 1979

2, 2560 MWT P0wsR -- MAY 31, 1979

578098
. . -
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MILLSTONE Uilll [10. 2 - EXPECTED STEN! CYCLE PARAMETERS AT DiffERENT CORE TilERf!AL CONDITI0fiS

CYCLE 2 CYCLE 3 CYCLE 3

CORE POWER / COLD LE6 IEllPERATURE 2560 Milr/542 F 2560 f1NT/549 F 2700 MHr/549CF

STEAM 6ENERATOR OUTLET FLOW 11,135,500 LBs/itR 11,151,200 LBs/nR 11,834,700 LBs/liR

STEAM GENERATOR OUTLET PRESSURE 839 PslA 880 esIA 875 PslA

STEAM GENERATOR SATURATION

TEMPERATURE 523.7 F 529.3 F 528.60f
STEAN 6EllERATOR OUTLET

MolsTURE CONTENT 0.2% 0.2% 0.2%

IURBINE INLET STEAM PRESSURE 802 PslA 841 PslA 836 PSIA

FEEDWATER FLOW TO STEAM

GENERATOR 11,151,000 LBs/HR 11,166,700 LBS/ilR 11,849,800 Las/HR

U
FINAL FEEDWATER IEMPERATURE 430 F 429.5 F 435.2 F

.

CONDENSATE FLOW 7,927,000 Lus/uR 7,893,300 LBs/itR 8,367,700 LBs/HR

h 7,; TOTAL llEAT REJECTED 5.83 x 109 BTh/na 5.82 'x 109 btu /nR 6.13 x 109 Bru/HR
.J

'$
.

~

! EXPECTED 6ENERATOR OUTPUT 851.9 K.lE 854.8flilE 901.4 MlfE
'

L
.}

.\

(
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MP2 CORE PHYSICAL PARAMETERS

NUMBER OF FUEL ASSEMSLIES 217

FUEL ASSEMBLY ARRAY 14 x 14

FUEL ASSEMBLY DIMENSIONS 7.98 in. x 7.98 in.

PELLET OUTSIDE DIAMETER .3765 in.

CLAD OUTSIDE DIAMETER .440 in.

CLAD THICKNESS .028 in.

FUEL RED PITCH .580 in.

ACTIVE FUEL HEIGHT 136.7 in.
.

CORE EQUIVALENT DIAMETER 136.0 in.

NUMBER OF CONTROL ELEMENT ASSEMBLIES 73

.

t

0

.

g.h

,1573033 -



,

MILLSTONE POINT II CYCLE 3
CORE LOADING

INITIAL
INITIAL AVERAGE NUMBER SHIM TOTAL

ASSEM3LY NUMBER OF ENRICHMENT BURNUP* OF LOADlNG TOTAL FUEL
DESIGNATION ASSEMBLIES WT% U-235 MUD /MTU SHIMS WT% B,C SHIMS RODS

B+ 5 2.33 25,400 12 2.7 60 820

0 7,040C 40 2.82 19,700 0 ---

C- 16 2.82 24,800 12 .83 192 2,624

C 12 2.82 24,900 12 .46 144 1,963

0 8,4480 48 3.03 7,600 0 ---

---O 4,224D* 24 2.73 1 0._ 0,600
_

---

_

0 8,448E 48 3.24 0 0 ---

0 4,224E* jb! 2.73 0 0 ---

217 396 37,796

NOTES

* ASSUMES A CYCLE 2 LENGTH OF 8,700 MWD /T.

EXPECTED CYCLE 3 LENGTH: 102C0 MWD /MT.

i

*

4
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MP2 PHYSICS CHARACTERISTICS

ClCLE 2 CYCLE 3

DISSOLVED BORON ppm 660 830

HFP, BOC

BORON WORTH ppm /%dp

HFP, 30C 38 93

HFP, BOC 77 82

MODERATOR TEMPERATURE 10-46p/ F0
COEFFICIENT

HFP, BOC .6 .2

HFP, EOC -2.0 -1. 8

AVAILABLE CEA WORTH %6g
30C 9.0 9.7

EOC 10.0 11.0

STUCK CEA WORTH %6p
B0C 3.0 3.1

EOC 3.1 3.5

EJECTED CEA WORTH %dp

HFP .31 .29

HZP .74 .65

PEAKING FACTORS

1.d40 1.598FR

Fxy 1.540 1.584
.
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MP2 LOW POWER PHYSICS TEST RESULTS

MEASURED, PREDICTED

CBC (PPM)

ARO 1212 (70 135) 1205 (AR0)

ARI 888 861

ITC (x10~4Ap/0F)

SANK 7 THRU 2 INSERTED .686 .721'

AR0 +.269 +.372

BANK WORTHS (%4,0)

SANK 7 .637 .64

. SANK 6 .250 .25

BANK 5 .172 .16

BANK 4 .875 .95

BANK 3 .671 .72

BANK 2 1.139 1.08

OVERLAP 3.743 3.80

POWER DISTRIBUTION CHECK AT 50% POWER MEASURED: POWER DISTRIBUTIONS

AGREED TO WITHIN 55 0F PREDICTED.

'

. .
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12THERMALHYDRAULICPARAMETERS

PARAMETER UNITS CYCLE 2 CYCLE 3

CORE POWER Mwt 2560 2700

O
INLET TEMPERATURE F 542 549

6
CORE FLOW RATE x10 LBM/HR 135.0 133.7

2
CORE AVERAGE HEAT FLUX BTU /HR-FT 177,700 183,000

2
TOTAL HEAT TRANSFER AREA FT 47,940 49,100

AVERAGE LINEAR HEAT RATE KW/FT 5.99 6.17 N

AVERAGE ENTHALPY RISE BTU /LBM 65 69

-

h

.
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KEY CH4NGES R0" CYCLE 2

MODEL CHANGES:
4

*i 1. T-H MODEL - TORC /CEl (CYCLE 2 - COSM0/W3)

- TORC MULTICHANNEL CODE T-H C0DE
, e

'

i - CE-1 CHF CORRELATION (LIMIT 1.19)
, ,,

4
2. SMALL BREAK MCDEL - MODELING CHANGES TO CEFLASH - 4AS "e /

r_

l 3. RMS STATISTICAL COM.EINATION OF UNCERTAINTIES: .

! #

- SETPOINTS
'

- THERMAL MARGIii

INPUT SYSTEM CREDIT CHANGES:

1. CORE POWER 2700 MWt (CYCLE 2 - 2E60 MWt)

0 0
2. T ItiLET 549 F (CYCLE 2 - 542 F)

j " .t
*

3. SCRAM TIME 3.1 SEC (CYCLE 3,- 2.75 SEC)
, N

.
*

' g .sU :xmuu a
. ..
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,
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NORTHEAST UTILITIES MILLSTONE POINT UNIT 2, CYCLE 3
DESIGN BASIS EVENTS (DBEs) CONSIDERED IN STRETCH POWER ANALYSIS

.

ANTICIPATED OPERATIONAL OCCURREtiCES FOR WHICH THE RPS ASSURES NO ANALYSIS

VIOLATION OF SAFDLs: STATUS

CONTROL ELEMEiiT ASSEMBLY WITHDRAWAL REANALYZED

BORON DILUTION REANALYZED

STARTUP OF AN INACTIVE REACTOR COOLANT PUMP NOT ANALYZED

EXCESS LOAD REAfiALYZED

LOSS OF LOAD REANALYZED

LOSS OF FEEDWATER FLOW REAfiALYZED

EXCESS HEAT REMOVAL DUE TO FEEDWATER MALFUNCTION NOT ANALYZED

REACTOR COOLANT SYSTEM DEPRESSURIZATION REANALYZED

LOSS OF COOLANT FLOW REANALYZED

ANTICIPATED OPERATIONAL CCCURRENCES WHICH ARE DEPENDENT ON INITIAL
OVERPCWER MARGIN FOR PROTECTION AGAlfiST VIOLATION OF SAFDLs:

LOSS OF COOLANT FLOW REANALYZED

FULL LENGTH CEA DROP REANALYZED

PART LENGTH CEA DROP NOT ANALYZED

PART LENGTH CEA PALPOSITIONING NOT ANALYZED

TPANSIENTS RESULTING FROM MALFUNCTION OF ONE STEAM GENERATOR REANALYZED

POSTULATED ACCIDENTS:

CEA EJECTION REANALYZED

STEAM LINE RUPTURE REANALYZED

STEAM GENERATOR TUBE RUPTURE REANALYZED

SEIZED ROTOR REANALYZED

Gisics
. -

-
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SUMMARY OF MP2 CYCLE 3 TRANSIENT ANALYSIS RESULTS

CEA WITHDRAWAL

MIfi DNSR - 1.58

ftAX PRESSURE - 2358 PSIA

TM/LP TRIP PRESSURE BIAS - 45 PSIA

SORON DILUTION

10 MINUTES EXISTS FOR OPERATOR ACTI0fi

EXCESS LOAD

MIN DriBR - 1,41

LOSS OF LOAD

MIf4 OfiBR - 1.33 --
-

_

MAX PRESSURE - 2555 PSIA

LOSS OF FEEDWATER

MIN DNBR - 1.33

MAX PRESSURE - 2475 PSIA

15 MINUTES TO INITIATE AUX FEED.

EXCESS HEAT REMOVAL DUE TO FEEDWATER MALFUNCTION
BOUfiDED SY PREVIOUS ANALYSIS

RCS DEPRESSURIZATION

TM/LP TRIP PRESSURE BI?.S - 35 PSIA

LOSS OF FLOW

MIN DNBR - 1.19

MAX PRESSURE - 2301 PSIA

CEA DROP

MIN DNBR - 1.21

G?Sice :

. . . . . - . . ,
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ASYMMET:'.IC STEAM GENERATOR TRAi4SIEtiTS

LOSS OF LOAD TO OtiE STEAM GENERATOR

MIf4 DN3R - 1.24

CEA EJECTION

NO CLAD DAMAGE

STEAMLINE BREAK

FULL LOAD

SUSCRITICAL BY .15% /1/0

BRIEF POWER INCREASE - 8% T012%

NO LOAD

BRIEF CRITICALITY .21% z1pKAX

STEAM GENERATOR TUBE RUPTURE

SITE BOUNDARY COES ACCEPTABLE

SIEZED ROTOR

1% FAILED FUEL

SITE BOUNDARY DOES ACCEPTABLE

5?B107
_
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MP2 CYCLE 3 LARGE BREAK LOCA ANALYSIS

PCT
BREAK CYCLE 2 CYCLE 3

0 01.0 DES /PD 2110 F 2079 F

0.8 DES /PD 2160 F 2077 F

0
.6 DES /PD 1950 F

0 01.0 DEG/PD 2105 F 2080 F

0 U.8 DEG/PD 2111 F 2081 F

0.6 DEG/PD 1948 F

PLHR 15.6 KW/FT 15.6 KW/FT

MAXIMUM LOCAL
CLAD OXIDATION (10.7% (16.0%

.

MAXIMUM CORE WIDE
OXIDATION (.58% (.73% a

f

r- ,

i
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MP2 SMALL BREAK LOCA RESULTS

CYCLE 2 CYCLE 3
BREAK AREA _P_CT PCT

0.5 1075 F 1629 F

.2 15620F 16120F

U
.1 1971 F

0
.05 1931 F 1824 F

0 U
.02 662 F 558 F

. - - -
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MILI. STONE UNIT 10, 2

NEUTRON SURVEY

ET EVATION 38'6"

B = Before Shield
A = After Shield arem/hr

RF = Reduction Factor e t sut t s
R = Thousands (R/hr) _

FewT B A RF

N1 60R 1R 60
[, 7

N 22* J8 L L' N2 60R 1R 60

N3 60R - -

N4 , 60R 1R 60
,'

"' ' ' * ' " ''

[/'## N19 N6 4R- 40 100'*
f p-?

e
,j

N7 1.5R 10 150
''

N8 h,5R I 10 150

,m .N2 .us .m m No ' .m y, ; ,g3, ,,.

N9 s N10 | 20R 600 33
,

,

| 10R 400 25
Nil

I 6R - -

s N5 Nu
. .

.

C2 N21 N14 , N10 d13 19R - -

10R 400 * 25J
N14

} N15 ion _ , _ _ _!

|i_ _ .

~" s13 h3 f12 54 til N16 6R - -

N12 10R 400 25
'\

/ ~ % ,L
-

"
N18 ge _ _

'

. 4 \ * N25

l O \ N19 , 5 F, 60 83-

/ N20 fk-i4R 15 93!\
<$ f
' Lf ' .N21 %. , 80 BS

.

I 2R 30 1 67N22N23
TTD * N7 N23 | 2R ; 30 67

*4. 3 gg
N24 2R 30 67

y25 3R 40 75

I

'.

.

EXTRAPOLA E TO 100: POWER (2700 Mk"H) , *

BASD ON 13: AND SO: SURVEYS

i ..h * . . <
.w 07811$I ::.| ???[ap, -L

m p"tSh 1yj
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MII.LSIONI UNIT W. 2

NIUTRON SURVEY

C.EVATION 14 '6"

aren/hr
etwLT5

m wT B A RF

N1 400

/',
N6 N2 inn A to

3001 6 50
N3

N i800/
eN7 N5 |900 10 | 90 iN3

)
N6 |300

,

N7 |3000
NO - 10 -

N9 _ |

| |

. Na . N:

k N9 |

|

IO
. N3 |

|
'

!
.

Y

N1 @

3 - Before Shie'.4eg; A = After Shield '

RF = Factbr of Reduction
e

.

W

EURAPOLAT D TO 100 POWIR (2700 n'rH)
BASD ON 13% AE 50 SURVEYS

a

E731.1g
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MILLSMNE UNIT 10, 2

NEUTRON SURVEY

ELEVATION -3 ' 6"

ar es /hr
atsutts

'

PotHT B A RF

N1 |200| |

N2 175 25I 7f
'

N3 250 ' 8| 25, N1

A i1iI I i 11 N4 | 250, 10 31

?Q F3 N5 I 250 |
*

N6 1 200 &~ - 25

so 8| 25" 200^~ y,
N9 ,

- $2 NS |-- - ---w
* N9

- )-*/ - s ,

N10
-

I

} N11 j -

b N12 _
J

i ax |
> ;

e e
N!. N11 /

-

- J
I

\\/ / I
\ I

,

.
N12 = N7

co

j ]V

3 = Before Shield
kNI IIll I II II I A = Af ter Shield

RF = Factor of Reduction
'

N6 e
)

EIT3APOLATD TO 100% POWER (2700 L'2H)
BASED ON 13% AND 50% SURVEYS

t-

07311? -
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MILLCONE UNIT No. 2

NIUTEON SURVEY

ELEVATION 38'6" ,

urem/hr
einecm.sg

mEsuttsI
Poiw t |B A RF |

N1 | 20N1

N2 koo
e N4 N3 30g

| 30N4N2 * P r a son = E t
"'TC" NS BOO 6 50

e N7 N6

NS N7 | |g
\ N8 N8 |- 8

N6 '
/ / ; |

|

|

1 I

| |
c on t aiwu t w T

|
l

I

I

|

| | ||

B = Before Shield
A = After Shield

I
.RF = Factor of Leduction

Er:7APOLATD TO 100% POWER (2700 Mk'ni)
PASD ON 13% AND 50 SURVEYS

t

-

% G

.
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MILLSTONE UNIT No. 2

GAMMA SURVET

ELZVATION 38'6"

B = Before Shield
A = After Shield are=/hr

~]RF = Reduction Factor ,g3y ,,

R = Rem /hr
FC HT B _A RF_
N1 8R k.7R 5

p1t;i4j

N 20* *N S - LLLU N2 | SR k.7R 5

N3 SR - -

N4 SR 1.7R 5

/
' N5 (CR 1.7R 6

^' #

[ [ . N19 N6 h50 20 22H r

b25 10 22N7''

NS 225 10 22
,

. N15 .N2 _m s . N1 mm- .x s
N9 1R 200 5 __

;
1

,
N9 s N10 4R 600 7

k.5R 400 6p11*

| L.5R - -

i ~ * N5 N12
. .

.22 S21 N14 N10 N13 !.5R - -.
,

_,

N14 $.2r 25n 13

N15 k.5R - -

---

b.,.
N13 Ii3 }Il2 54 ' Nil N16 [.5R - -

""

N17 h.5R 400 6,

,- & N18 [.5n - -

c. N * N25

I S' N19 in 50 20

N20 b0 20 9
,

N21 h . lR , 40 27
%- ; O'

N22 h00 20 22u

N23

~7 - N23 350 15 23* N7
. ' ' * ___U1113 N24 h50 17 f26

%
25|18N25 L53 r

ExTEAPOI.ATC TO 100: POWER (2700 %Td)
3ASc os 13: AND 50 SURVEYS

,
I.b ,

.- . -..

A



MnJ STONE UMIT 10 2

GAMMA SURVEY

E .EVATION 14 ' 6"

B - Before Shield
A - After Shield are=/hr

RF = Reductica Factor j

Post B A RF'

i

N1 |g

N6 N2 50 6 6'

N3 I 60 l25 2

|139 8 16c
!;5

, . :;7 35 |130 8 16,

N6 | 50 25 2'

N7 I50 8 i 6

d s |- 8 -

N9 - l

|
,e . N. ,

U o. |
-

N9g

|

, N3

1
1

|
\

\

v - | 1

N1

N2 *ED

gaporaTc ':0100% Pown (2700 MVI"d)
BASD on 13% A.L 50% GVEYS

570120 :
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*1LL3IONE UNIT NO. 2

GAMMA SURVEY

ELEVATION -3 '6"

3 = Before Shield
A = After Shield g

RF - Redue:1on
Fa c t,o r a t sutT s

rcx wt B |A RF

N* 15

N2 20 24 0
N1

40 20 2N3 'I

A 1611 I l li N *. An A 7

g.gyp s
N, 0

N6 30 I 10 3sc,
A- B

v7 250 |280N9 1 0,

, u -- - - - - - -N2
NS |~ 20 |

\ / N9 -

NIO -

%
N11 -

N12
~

,g
e e
N4 N11

'

M

\\
'

/ -
>

.
512

N7 |
=

D C
sc ,

i
ELEVATCR

p)lllt l il ll iv
N5

N6 e

EX-"!.AP0LA'1TD Z 100% PC'aTP (2700 WT!.)
3ASED ON 13% ANO 50% S"RVEYS

.

/
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POWER LEVEL USED FOR

LICENSEE ANALYSIS AND NRC EVALUATION

MWT
CALvERT CLIF=s MILLsTcNE 2

FSAR

CORE THERMAL OuTeuT 2560 2560

SITE PARAMETERS _ _ 2700 2700
MAJOR SYSTEMS AND COMPONENTS

INCL. ECCS AND CONTAINMENT 2700 2700

A00s

o CEA WITHDRAWAL 2611 2611
* SoRon DILUTION 2611* 2611*
* Loss o.= LOAD 2611 2611
' Loss oF FEEDWATER FLOW 2611 2611
o Loss 0F COOLANT FLcW 2611 2611
8 CEA DROP 2611 2611
* Excess LOAD 2611 2611

ACCIDENTS

* CEA EJECTION 2611 2611
e STEAM LINE RUPTURE 2700 2611
* SG TusE RUPTURE 2700 2611
e~ RCP SEIZED rotor 2611 2611

LOCA 2560 2621

SER 2700 2560

FES 2560 2700

ACRS LETTER 2560 2560

*0THER POWER LEVELS ALso ANALYZED,

70' 9 _

'

...
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MI LLST0t!E-2

ESAR
'

Afl IflTI AL LICEf1SE IS REQUESTED BY Tile APPLICAtlTS TO

OPERATE MILLST0flE UtilT 2 AT A CORE TilERiiAL OUTPUT OF 2560

f4EGAWATTS. PilYSICS AtlD CORE TilERf1AL llYDRAULIC IflFORfiATI0fl

Ifi Tills REPORT IS BASED UP0fl A CORE POWER LEVEL OF 2560

f1EGAWATTS, WillCil CORRESP0flDS TO Afl IlSSS RATlflG OF 2570

fiEGAWATTS, RECOGflIZiflG OTilER REACTOR COOLANT llEAT SOURCES

SUCil AS REACTOR C00LAflT PUtiPS AllD PRESSURIZER llEATERS. SITE

PARAfiETERS AtlD Tile fiAJOR SYSTEf1S AtlD C0f4PONEllTS, IflCLUDi tlG

Tile ENGir1EERED SAFETY FEATURES AflD Tile C0flTAlflfiEllT STRUCTURES,

!! AVE IIEEll EVALUATED FOR OPERATION AT A CORE POWER LEVEL OF

2700 tiEGAWATTS. ADDIT 10flALLY, CERTAIN OF Tile POSTULATED If1CIDEllTS
C1
M C0f1SIDERED Ifl CllAPTER lli ARE EVALUATED AT Tile lilGilER POWER LEVEL.
Lo
H
N
A

s



CALVERT CLIFFS

FSAR

All It!ITIAL LICEtlSE IS REQUESTED TO OPERATE EACil OF Tile

FACILITIES AT A TilERt4AL OUTPUT OF 2570 r4EnnwATTS (MWT),il0 WEVER,

Tile APPLICANT litTENDS 10 EVEtlTUALLY FILE All APPLICAT10ft FOR A

LICErlSE Af4ENDt4EllT TO AUTil0RIZE OPERATlott AT lilGilER POWER LEVELS

NOT EXCEEDING 2700 f1WT, PilYSICS AtlD CORE TilERMAL llYDRAULIC IflFOR-

MAT j oil Ill Tills REPORT ARE BASED UPON A CORE POWER LEVEL OF 2560

f1WT, WillCil CORRESP0flDS TO All IISSS RATING OF 2570 falT RECOGillZING

OTliEll REACTOR C00LAt1T llEAT SOURCES SUCil AS REACTOR COOLANT PUf4PS

AtlD PRESSURIZER llEATS, SITE PARAMETERS AND Tile MAJOR SYSTEMS AtlD

C7 COMPONEtlTS IflCLUDIflG Tile EllGIflEERED SAFETY FEATURES AtlD Tile CONTAIflMErlT

CD STRUCTURES llAVE BEEN EVALUATED FOR OPERATI0tl AT A CollE POWER LEVEL

.
OF 2700 MWT. ADDI T iorlALLY, CERTAlti 0F Tile POSTULATED litC I DENTS

CONSIDERED Ill SECTION lli ARE EVALUATED AT A POWER LEVEL OF 2700 MWr,

'
,

'(,
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AUGUST 28, 1972 SER

FQRTilECALVEP.TCl.lFFSUf!ITS

Tile APPLICAtlT IrlCREASED Tile DESIGil POWER LEVEL FOR

Tile CALVERT CLIFFS REACTORS AllD Tile ItllTIAL POWER LEVEL

FOR WillCil llE IS REQUESTIllG Afl OPERATIrlG LICEtlSE BY ABOUT

5% OVER Tile 211Il0 MWT VALUE llE IllDICATED DURIllG Tile C0flSTRUCT10ft

PERMIT REVIEW. IlllS 25G0 MWT VALUE IS STILL SIGillFICAtlTLY

LESS TilAfl Tile 2700 f1WT VALUE BGRE IIIDICATED DURiflG Tile C0ll-

STRUCTI0tl PERMIT REVIEW, AND fl0W AS Tile POWER AT WillCil BG8E

I!ELIEVES Tile REACTOR WILL ULTIMNiELY PROVE TO BE CAPABLE OF

OPERAT10fl. FOR Tills REAS0ft, AS DISCUSSED lil SECTIOrl 3.1.8

0F Tills SAFETY EVALUAT10ft, Tile EllGillEERED SAFETY FEATURES OF

CA Tills PLAtlT llAVE BEEll DESIGNED TO ACC0fif40DATE Tills llIGilER POWER
~}

'.S LEVEL.
..A

~3
it

,

k



MAY 10, 197tl SER

FOR MILLST0tlE-2

IllE CURREilT APPLICAT10fl REQUESTS All OPERATitlG LICEllSE-

OF 2560 TilERfiAL I4EGAWATTS (MNT) WillCil CORRESP0flDS TO A

IluCLEAR STEAfi SUPPLY SYSTEf4 (IISSS) OUTPUT OF 2570 MWT Af1D

IS EQUIVALEllT TO A GROSS ELECTRICAL OUTPUT OF APPROXIf4ATELY

865 ELECTRICAL fiEGAWATTS (MWE). IllI S IS Tile SAfiE POWER

LEVEL TilAT WAS REQUESTED Ill Tile lillTIAL APPLICATION.

,

4

.1 .

) -

5 ,

3
4

.
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POWER LEVil IrlCREASE ACTIOrlS

(Last Three Years)

Licensed FSAR Application Requested Autliori zation
Power Ultimate Date Power Datei

Level level Level
_ _

--

Zion 1 2760 3250 12/1/70 3250 6/25/76
_

Zion 2 2760 3250 12/1/70 3250 6/25/76

Calvert Cliffs 1 2560 2700 3/24/77 2700 9/9/77

Calvert Clif fs 2 2560 2700 7/13/77 2700 10/19/77

l'a l i sades 2200 2650 7/17/77 2530 11/1/77

ilaine Yankee 2440 2550 8/1/77 2630 5/10 f. 6/20/78

Indian Point 3 2760 3083 4/20/77 3025 8/18/78
~

Palisades 2200 2650 1/22/74 2638 Pending

11. B. Robinson 2200 2300 2/1/74 2300 Pending

i'rystal f(iver 2452 2544 3/1.5/79 2544 Pensling

flillstone 2 2560 2700 12/15/79 2700 Pending-

m '

3083 - - Potentialp indian Point 2 2758
N
Q) Ft. Tallioun 1420 1500

- - Potential

St. Lucie 1 2560 2700 - - Potential

I

'
i



PAST AflALYSIS Af1D EVALllATI0fl POWER LEVEL

FSAR f4WT

CORE IllERMAL Oureur 2560

SITE PARAt1ETERS 2700

fiAJOR SYSTEMS AtlD C0f4PO!1Ef4TS lilCLUDIllG

ECCS AtlD CollTAlfil4EllT 2700

CERTAlti POSTULATED IrlCIDEtlTS 2700

SER

STAFF EVALUATIort 2560

$ FES
e
H -

@ , TAFF EVALUATIort 2700S

L



JUNE 11, 197tl ACRS LETTER UtlRESOLVED ISSUES

1. EfiERGEllCY CORE C00LitlG SYSTEt4

2. IIEATUP AND C00LDOWil PRESSURE-IEf4PERATURE Lif41TS

3. C0rlTAINiiEtlT SUtiP

lj , l il S E R V I C E I ll S P E C T I 0 il

5. IrlSTRUf4ErlTAT10ft TO FOLLOW THE COURSE OF All AcciDE:1T

'

ti .
. - . -

4 ,

.
y

s,'>

.

.) *-

,

1



ORIGIllAL LICEllSE C0!!DITIONS}

1. L0rl PRESSURE SAFETY IflJECTI0fl

Pur1P Mir: 1-FLOVf BYPASS LIr1E
.

2. NEUTR0f1 Sill ELDillG I'lEASUREMEllTS

3. pre-0PERAT10flAL REACTOR C00LAIJT PUf4P FLOVI IEST DATA

07

$-
14

1

e



SYSTEM CllAtlGES FOR OPERATI0tl AT Tile

IllCREASED POWER LEVEL OF 2700 MWT

1. LOCA CREDIT FOR CilARGl!1G PUMP FLOW

2. RCP SPEED SENSING RPS TRIP

3. IllSTALLATION OF flEllTRON SillELD

.

M
GD
M
Ca
N

<
..,

k



SIX SYSTEMS REQUIRING REAtlALYSIS

1. VOLUME C0tlTROL IAtlK CHAtlGltlG BYPASS LIrlES

2. HIlROGEft ADDITlott SYSTEti

3. CHARGING SYSTEti

II . DIESEL GEllERATOR EXHAUST PIPlflG'

5. REACTOR C00LAtlT Put4P TAP Root VALVE lilSTRUt4EllT

G. SAFETY IilJECTI0tl AtlD CONTAltit1ErlT SPRAY IEST LitlE

07
N
i:t
:a ,

M

.

%"

k



LER COUNT FOR 1978

67 OPERATING PLANT AVERAGE........................... 115.11

25 liWR P L AN T AVE R AG E . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115. 2

11 2 PWR P L A N T AV E R AG E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 . 5

25 H PLANT AVERAGE................................Il6.0
9 B 8W P L AN T AV E R AG E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l17. 2

8 CE P L AN T AV ER AG E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ill . 9

MILLSTONE-1....................................... 31

MILLSTONE-2....................................... 32

C7

hf -

-
Co -

Cs

,

k



MILLST0f1E-2 ABNORMAL OCCURREtlCES

It1CIDErlT

DATE EVEf1T STATUS

JULY 1976 DEGRADED GaiD VOLTAGE CLOSED

Il0 vet 4BER 1977 C0f1TAlt1ME!!T ELECTRICAL I rJ T E R Ili R E P A I R

pef 1ETRATI0tlS

DECEf1BER 1977 CCA GulDE IUBE flEAR lilTERifi REPAIR

JULY 1978 C0flTAllif4ErlT PURGE VALVES ADf41 til STR AT IVE
C0t! TROL

4 ''
.

1. *
.g

4
*

.

I

L

k



.

PERS0 fit!EL RADIAT10tl EXPCSURE

PERsori-REM

1977 1978'

UlR AVERAGE S70 fl07

BWR AVERAGE 828 60'l

PWR AVERAGE 396 !i28

MILLSTotlE-1 392 1239

filLLSTor1E-2 2f12 1621

''

't? ,. ,
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-

k
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J ORDER TO SHOW CAUSE

!
:

I

WHY THE LICEi1SEE SHOULD NOT REANALYZE THE FACILIT.Y; e

PIPING SYSTEMS FOR SEISMIC LOADS USING All APPROPRIATE-

| PIPING CODE;
!
i

I

f WHY THE LICENSEE SHOULD fl0T MAKE ANY NECESSARY MODl-a
'

| FICATIONS FOLLOWIi1G REANALYSIS;

i
r

-

i e WHY FACILITY OPERATION SHOULD NOT BE SUSPENDED PENDING
l
i SUCH REANALYSIS AND COMPLETION OF ANY REQUIRED MODI-

I FICATIONS
i

i
i
:

5

e

a

4 0

@ sis
-

.

e e - - - - . - e .. . ..,.w. --. ..a. .... ., .. - - . e ,e, _ -.m. e. , ,. -.

.



- PIPING REANALYSIS STATUS REPORT AS OF 6/14/79

MY BV F S-1 S-2
,-

E 19 86 96 69 67
__________________

PIPE ANALYSES TO DO_________________________________..________
______..,_________

19 83 73 33 0 -

COMPLETED WITHIN ALLOWABLE
_____________________- _ _ _ _ _ _ . .

_________________________________________________

_

l 0 3 0 0 0

t0MPLETED ABOVE ALLOWABLE
--

(HARDWARE CHANGE REQUIRED)
,

--
,

2 , 732 ,
875 887 , 808

-_______________

blPINGSUPPORTSTOEVALUATE_________________________________.______________-_-____.._____
0 635 263 160 0

COMPLETED WITHIN ORIGINAL
________________________,

_ _ _ _23
________________

pESIGN_________________________________
1 0

2 97
COMPLETED ABOVE ORIGINAL

DESIGN (HARDWARE CHANGE

REQUIRED)

|

STIMATED ANALYSIS COMPLETION 5/2 7/1 7/1 6/30
DATE (10/1) (9/15)

5/24 7/6 7/1. . 6/20 10/1*

| ESTIMATED START UP DATE
* ESTIMATED COMPLETION OF STEAM GENERATOR RE?LACEMENT

-

.

-aa
.



7
;
i

...!
'

INFORMATION REQUESTED BY NRR
~! LETTER OF 4-2-79

!
:

FOR COMPUTER CODES USED;*!

f VERIFY WHERE ALG, SUM USED-

'
- PROVIDE CODE LISTING

<

.

i

FOR HAND CALC. METHODSa

- DESCRIBE / JUSTIFY METHODS

PROVIDE STATUS OF RESPONSE TO IE3 79-02*

I
IDENTIFY ALL SAFETY SYSTEMS AND ANALYSIS METHODS*

I

i

| FOR CODES USED FOR PREVIOUS EVAL. OR REANALYSIS*

I PROVIDE INFORMATION ON VERIFICATION

!
t

!
;

I
!

!

I
i
!

l*

*

~

J
= - > .



OEPATING PEACTORS ESPONSE TO IEB 7947

UNIT CODE EPARKS

EEAvEa VAfICY SHOCK 2 extensive,ORDeaS/D

FITZPATRICK

x PAINE YmxEE

SURRYl

SURRY2
V

Pona EEA:s 1 ,tMIup,4 LINES
P a sTE CccLINGu

Poun Eu cs 2 \( y

x BauNswicK 1 ADLPIPE&DAPS ExTENsr/E

x BauNswicK 2
9

IroIxa POINT 3 ADL PIPE & WEsTDYN y

SALEM 1 PIPDYN EXTENSIVE

IroIAN Pouc 2 ADLPIps 5 LINES

CoCPEa SRVLINEsONLY

GINNA 2 LINES

MILLsTcNE 1 2 LINES

x MILLsToa,E 2 6 LINES

NINE MIts POINT g LIMITED

Cook 1 WEsTDYN 1 LINE

Cook 2 WEsTDYN

Vx PcsINsoN 2 RCSONLY

x TIRKEY POINT 3 4/

x Zion 1

Zion 2 Y V

X PILcaIM 1 DADS RCS & PAIN SmEM ONLY

(6/14/79) '

578140 '
,
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FACILITIES WHICH HAVE INSPECTED
FEEDWATER N0ZZLES SINCE t'.AY 25, 1979

SALEM 1

SURRY l

TURKEY POINT 4

FARLEY l
.

PRAIRIE I3 LAND 1

~

KEWAUNEE
,

TROJAN

ZION 1

SAN ONOFRE

H. B. ROSINSON 2

~

576148-
'
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BACKGROUllD

PR10lLIDJ9Z5

A STUDY GROUP INVESTIGATED AllD EVALUATED Tile SIGNIFICANCE OF CRACKS
F00fl0 IN AUS'IENITIC STAl!1LESS STEEL PIPillG SYSTEf1S OF B'.4R'S.(REF:

NUREG 75/')G7). CRACKS WERE FOUND Ifl SMALL DIAMETER PIPillG.

DURlilG 1978, IGSCC WAS REPORTED FOR Tile FIRST Tine IN LARGE DIAMETER

PIPING IN A GERMAi1 BWR.

Tills DISCOVERY, TOGETilER WITil REPORTED OUESTI.0f1S IN GERMANY C0flCERNI!1G

Tile INTERPRETATION OF ULTRAS 0filC lilSPECTIONS LED TO Tile ACTIVATION OF A
C.7 NEW PIPE CRACK STUDY GROUP.
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SEPTEMilEILIIL_19Z8 ,

A f1EW PIPE CRACK STUDY GROUP (PCSG) IftlTIATED BY MR. L. V. GOSSICK

CilAIRMAN - L. C. SilA0

VICE CllAIRMAN - S. II. BUSil (PflL)

JN1VARL2L_19Z9

PIPE CRACK STUDY COMPLEIED

s

PlPE CRACK STUDY GROUP REPORT WAS PUBLISilEI) If1 FEBRUARY 1979,.
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Tile PIPE CRACK STUDY GROUP WAS CllARTERED TO INVESTIEATE AllD EVALUATE:

CLACKS 70UID li; .ARGE1 DIAMETER PIPES TilAtl Il!GSE PREVIOUSLYo
R :l'0RIE ) At D eta UATE.I

CRACKS F0llND lil TURNACE-SEllSITIZED SAFE-EilDS AtlD REC 0ff!EtlDAT10NS Otle
CURREllT flRC PROG (AMS

EbA10 lA hI 1 If fbi .h I b f

C{(flgINTilElilCONELSAFE-EilDSATTilEDUAtlEAR!10LDOPERATitl6e

Tile POTENTIAL FOR STRESS CORROS10fl CRACKING IN PWRse
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l

flEliUERS_OF_Il!ElLUDl_0ILOVE

L. C. SilA0 (RES) - CliAIRMAfl'

S.11. BUSil (l'f1L) - VLCE CilAIRMAll
W. S. IIAZELT0ft (flRR)
R. M. GAMBLE (flRR)
K. V. SEYFRIT (IE),

i A. TAB 0ADA (SD)'

J. MUSCARA (RES)

OIllER_I1M0LC01DRIEllIORS

R. W. WOCDiU!FF (IE)
J. J. IlVRiiS (RES)
J. WEEKS (Bill)
E. C. RODABAUGli (BCL)
R. KLECKER (flRR)
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CollSULIAllIS_IO_IllE_GROUl'

R. W. WEEKS (AflL) MEIALLURGY

J. GIESKE (SAflDIA) fl0flDESTRUCIIVE EXAMIflAT10ft

G. R 1RWiti (UtilV. OF MARYLAflD) FRACTURE MECilAfilCS

W. I!ERRY (llEL) CORROSI0fl

R. W. McCL'JfiG (ORflL) fl0flDESTRUCTIVE

P. PARIS (WASillflGT0ft UtilV.) FRACTURE MECllAfilCS

E. IGilE OF ACRS STAFF llAD PARTICIPATED Ill MOST OF OUR SIUDY GROUP
MEETlflGS lilCLUDiflG OUR MEETillG WITil GERMAflS AflD FiflAL MEETitlG AT
llAllELLE-PACIFlC LAl10RATORY.
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I
EACLORS_I[lyLSIlf>MEILlUCSG

t

BWR CRACKIflG EXPERIEflCE AtlD CORRECTIVE ACTI0flSi e
I

PWR CRACKlflG EXPERIEllCE AtlD CORRECTIVE ACT10flSo

METALLURGY ASSOCI ATED WITil PIPE CRACKIllGo

e REACIOR C00LAflT CllEfilSTRY

e PIPE C0flFIGURATI0ft AllD STRESS LEVELS

o DUAtlE ARil0LD SAFE-EllD CRACKIllG

o f1ETil0DS OF DE~lECTIflG CRACKS

o SIGrilFICAtlCE OF CRACKS

RECEtif DEVELOPfiEllTS RELEVAllT TO C0flTROL Afl0 DETECTI0ft 0F IGSCCo
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I!CSG_fif.EllflGS

GEf1ERAL ELECTRIC - SAtt JOSEe

EPRIe

10WA POWER At1D LIGilTe

FEDERALREPUBLICdFGERMAtlYe

JAPAf1e
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SUMRAllY_0E_GEMWLP ilLCBACK_ EXPERI ERCE

IGSCC OBSERVED lil A SINGLE SYSTEM 0F Tile OPERATIllG GUflDREMMlf1 Gelle
flVCLEAR POWER PLAflT.

LOCAT10f1S:e

2I1 IllCil DI AMETER SAFE-EflDS
- IIAZ OF WELD JulfilHG Tile SAFE-EilDS AND RECIRCULAT10fl PIPillG
-

MATERI AL TYPE 30ll SI'AlflLESS STEEL.e

DllRiflG C0flSTRUC110ft THE SAFE-EllDS OF Tile SEC0!lDARY STEAM GEllERATORSAll) REACTOR V SSEL RECEIVED SEVERAL ll0URS OF llEAT TREATMEllT AT G00"C6

CAJSl|lG SEllSi IZAT10N.

DYE-PEflEIRAlli TESTS IllDICATED:
IGSCC Off lilTERIOR SURFACE OF SEC0flDARY STEAM GEtlERATOR SAFE-EllDS.

e

D

hhl b f0) ki thE )
E fl

CIRCUMFEREllTIAL INTERGRAfillLAR CRACKS,< San 11EEP WERE FOUflD ADJACEllT 10
o

lilE WELD lll IllE PIPE MATERIAL.

GERIMilY IS 00EST10 FLING IflTERPRETATION OF ULTRAS 0filC IflSPECTIONS OFb] RECIRCULAT10fl PIPING WELDS OF Tile AFFECTED FACILITY.
e
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v

SUVAPY OF JAPANESE PPE CRACK EXPERIENCE

IGSCC HAVE OCCURRED IN SEVERAL OPERATING BWRs

PIPE CRACK LOCATIONS (2 - 14 INCH DI A)

RECIRCULATION SYPASS LINES

RECIRCULAi!ON RISER LINES

CORE SPRAY LINES
.

SHUTDOWN COOLING LINES

CLEANUP LINES

CRACKING IN HAZ IN SOME INSTRUMENT N0ZZLE SA:E-ENDS

NO FURNACE SENSITIZED SAFE-ENDS IN JA?AN

LARGE PERCENTAGE OF PART THROUGH-WALL IGSCC DETECTED EY UT>

SUGGESTED COUNTERMEASURES

REPLACEMENT OF IGSCC SUSCEPTIBLE PIPING WITH:

1) ALTERNATIVE MATERIALS

2) TYPE 304 STAINLESS STEEL WITH

A) SOLUTION HEAT TREATMENT (SHT)

s) CORROSION-RESISTANT CLADDING (CRC)i

c) HEAT SINK WELDING (HSW)
,

IMPROVEMENT OF WATER CHEMISTRY,

INDUCTION HEATING STRESS IMPROVEMENT (IHSI) IS UNDER STUDY
'

\
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QUESIl0lL1 |

"IllE SIGilIFICANCE OF CRACKS DISCOVERED lil LARGE DIAMETER PIPES RELATIVE
-

TO Tile C0f1CLUS10flS Afl0 RECOMMEllDAT10flS SET FORTil Ill IllE REFEREilCED REPORT
(fluREG-75/0G7) AflD ITS IMPLEMENTAT10ft DOCUMEllT flVREG-0313."

IGSCC MAY OCCUR lil LARGE DIAMETER InlR STAlfiLESS STEEL PIPlflG.o

IGSCC lllLL BE LESS FREQUEllT Ill LARGE DIAMETER PIPlflG TilAfl IN Tilee
SMALLER CORE SPRAY OR RECIRCULATI0fl BYPASS PIPlflG.

IT IS liflLIKELY TilAT SIGillFICAf1T IGSCC lil BWR PIPIflG WOULD GO UllDETECTED.o

IT IS UllLIKELY ll!AT IGSCC GROWTil WILL BECOME UtiSTABLE.e

o ECCS WILL PROVIDE ADEQUATE PROTECT 10fl.
;

Tile RECOMMEllDAT10flS lll flVREG-0313 ARE ADEQUATE.e
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QUESJ100'

"RES010fl0ll 0F CollCERtlS RAISED UVER TliE AlllLilY TO USE ULTRAS 0[ llcTECiltliCS TO DETECT CRACKS Ifl AUSTEllTillC Sl.AlllLESS STEEL
IMPROVED UT EQUIPMEllT MAY llE flEEDED TO DETECT VERY TIGilT ORe
llRAllCilED IGSCC-

mat 1Y IGSCC WILL 110T llE PROPERLY IDEllIIFIED USillG PRESEliT CODE
EVALUAT10ll STAtlDARDS.

.
lG

WE llEllEVE MOST IGSCC WILL llE DETECTED WITil FRE00ErlT ISI USilT l0DS

ESPECIALLY SulTED UT EQUIPMEllT AtlD IMPROVED EVALUAT10tl ME i
WilEll:

IGSCC DEEPER IllAtt 10% OF WALL TillCKilESS
- IGSCC IS SEVERAL lilCllES lit CIRCUMFERE!!TIAL LEllGIll
-
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QUESll0fL3

"IllE SIGNIFICAtlCE OF CRACKS FOUflD Ifl LARGE DIAMETER SEflSITIZED SAFE-EllDS
AtlD RECOMMENDATIONS REGARDING Tile CURREllT flRC PROGRAM DEAllflG WITil IllE
MATIER"

NC MAY OCCUR IN Tile LIMITED flUMBER OF FURilACE-SEllSITIZED,

9 3 DS REMAINitlG Ifl U.S. BWRs.

IGS'C nXPECTED TO BE LESS FREQUENT TilAtl Ill CORE SPRAY OR
RECIRCULAT10fl BYPASS LIllES.

IF IGSCC EXISTS, IT IS UllLIKELY TilAT UtlSTABLE CRACK GROWTile
illLL DEVELOP.

ECCS WILL PROVIDE ADEOUATE PROTECTI0ft,e

.
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00ESILottU

" Tile POTEllTIAL FOR STRESS CORROSION CRACKING Ill PWRs"

PR!I1ARY_S_Y_SHMS

Tile P01Ef1TIAL FOR SCC IS EXTREMELY LOWo

DXYGEll IS LIMI~IED TO VERY LOW LEVELSe

DIllEILEIElflG_SMIEMS

il0T COMPLETELY IMMUflE TO SCCe

lilCIDEllCES OF SCC llAVE OCCURRED IN:o
- WELD llEAT AFFECTED ZONES
- SEllSITIZED BASE METAL

llIGil OXYGEN LEVELS ARE EXPECTEDe

CllLORIDE AllD CliEMICAL ADDITIVES IIAVE BEEN NOTEDo

NRC llAS lillTIATED PROPER ACT10fl 0F C0flTROL$] o
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MAJOR CONCLUS!ONS
.

THE CONCLUSIONS AND RECOMMENDATIONS REPORTED IN
NUREG-75/067 BY THE PREVIOUS PCSG AtID THE IMPLEMENTING
DOCUMENT, t1UREG-0313, ARE VALID.

THE PIPING DESIGli CODE DOES NOT CONSIDER ENVIRON-
MENTALLY INFLUENCED PHENOMENA.

IGSCC

TREATMENT OF BOTH OPERATING AND RESIDUAL STRESSES
IS NOI APPROPRIATE FOR PREDICilliG IGSCC

TECHNIQUES HAVE BEEN IDENTIFIED TO REDUCE THE POTENTIAL
FOR IGSCC IN TYPE 304 STAINLESS STEEL WELDS.

~

SOLUTION HEAT TREATMEf1T

CORROSION-RESISTANT CLAD (CRC)

HEAT-SINK WELDING (HSW)

TIGHT WELDING S?ECIFICATIONS

LIMIT THE AMOUili 0F GRINDlliG
:

:

57s172
o
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! RECOMiiEllDAll0llS g
3

Tile FUTURE USE OF REGULAR GRADES OF lYPE 30'1 AIID 316 STAlllLESS
lbuLD BE TAKEll 10 EllSURE TilAT

E 1 IElll A( FD SE

IGSCC CAtll10T OCCUR.

Tile PRESEllCE OF OXYGEtt S1100LD BE filitifilZED lti BWRs.e

f10 ibDI 101 N1) A ti f1E I D
U

ADVAtlCE IGSCC (10flDESTRUCTIVE DETECT 10[1 AtlD EVALUAT10tl f4ET110DS tl0W
BEltlG DEVELOPED BE ACTIVELY PURSUED.

EXPAtID lilVESTIGAT10lls 10 DETERfiltlE Tile EFFECT OF ACTUAL BWR OPERATillG
STRESS AtlD TilERi4AL LOADlllG Ott IGSCC.
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STAFF FOLLOW - ON EFFORT

CODIFY EFFECTIVE UT INSPECTI0il METHODS.

REG GUIDE IN WORK

CODE REVISION Ii! WORK

REVIEW, EVALUATE, AND IliPLEMERT,

WATER CHEMISTRY IMPROVEMEi1TS

.

EVALUATE LEAK BEFORE BREAK POSTULATION.

EVALUATE LEAK DETECTION CAPABILITY.

DEVELOP AND IMPLEMENT A FOCUSSED AUGMENTED,

IflSPECTION PROGRAM

STRESS RULE INDEX

MATH COMPOSITION

HISTORY OF CRACKING

.

+ . . , .
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-
/w

REVISION OF NUREG 0313

REDEFINE ACCEPTABLE MATERIALS AND PROCESSES.

NEW PLANTS

PLANTS UilDER CONSTRUCTION

OPERATING PLANTS

REDEFli1E REQUIRED AUGMENTED ISI 1,

" TARGET" LINES

SERVICE-SENSITIVE LINES

OTHER LINES WITH SUSCEPTIBLE WELDS
-

RECONSIDER LEAK DETECTION AND LEAKAGE LIfilTS.

RECOM:iEND POSITIVE IMPLEiiEthATION METHODS,

REG GUIDES 1.44, 1.45, 1.56
BULLETINS

ORDERS

57r"~s.
.
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STAFF ACTIONS

TASK ACTION PLAN A-42

PIPE CRACKS IN BWRs

REVIS10f1 0F NUREC, 0313,

REC 0tiMEilDED FOLLOW-ON EFFORT,

.

W
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MAJOR CONCLUSIONS
.

|

TYPE 304 SS SUSCEPTIBILITY AND NONSUSCEPTIBILITY, CAN

BE DISTINGUISHED BY THE ELECTRO-CHEMICAL POTENTI0 KINETIC
REACTIVATION TECHNIQUE

INDUCTION HEATING STRESS IMPROVEMENT (IHSI) MAY PROVE
EFFECTIVE IN REDUCING TENSILE STRESSES IN BWR WELDS.

CONTROL OF OXYGEN IN PRIMARY C00LANTS IS DESIRABLE. ;

| ASME B&PV CODE, SECTION V PROVISIONS ON ULTRASONIC

EXAMINATION PROCEDURES ARE NOT ADEQUATE FOR DETECTING
I

AND EVALUATING IGSCC IN AUSTENITIC PIPING, t

1

CURRENT IMPROVED UT TECHNIQUES AND PROCEDURES WILL
DETECT AND EVALUATE SIGNIFICART IGSCC RELIABLY.

THE G.E. " STRESS RULE' IS A POTENTIALLY USEFUL TOOL IN
IDENTIFYING WELDS, SUSCEPTIBLE TO IGSCC FROM A STRESS
STANDPOINT.

.
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i
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L E S'S O N S L E A R i1 E D OPERATIONS SUBGROUP

- PLA'!T PRCCEDURES

- PERS033_

- 07D'lCT OF CPEDATIONS

- "/0!/ZHI!E liiTF?? ACE

- PRE 0?ERATIC'AL KS STARTP TESTIi!G

- IMCIM'!T ESRI!SE e,,.

- REACTOR OPE ATING DERIE!CE

.

>

5781?3
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C0ilf1Af1D At!D C 0 t1 T P 0 L

'

- AlmDRITY NID PESCGSIBILITY

SAFE ODEPATIO'S.

LINEOFSUCCESSICil.

TPAIIIIfl0.

- SHIFT ND PELIFF TRT1ER

- CRni!CT OF OPEoATI0iS

MIfIII?El SHIFT STATI."G.

rfifiROL RIli ACCESS t1.

TECH AnVICE A'/AILA31LITY.

INCIPE1T RESPJSE.

. _ .

GYS160 .
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B_8JLEl fj_L_LLL_S_T.A T U S

OCONEE_L_2,_3 ARKAflSAS_1 PMlCll0-_SECD DAY.lS_DESSE_1 GYSIALllVEIL3

ORDER LIFIED 5/18 ORDER LIFTED 5/31 ORDER ISSUED 5/7 ORDER ISSUED 5/16 PLAIIT S/D FOR RELOAD 11/

UtillS 182 OPERAllflG ORDEP. ISSilED BY IE SE IN FlflAL SE IN FINAL
(Jfil~l 3 S/D FOR RELOAD 6/2 RElllRN PLANT STAGES OF REVIEW STAGES OF REVIEW ORDER ISSilED 5/16
(S/U WEEK OF 6/17) 10 COLD S/D:

(1) EVAL 8 MOD ORDER COULD BE ORDER COULD BE SE IN FINAL STAGES OF
PROCEDURE FOR EFW

PROCEDURES LIFTED AS EARLY LIFTED AS EARLY REVIEW
FLOW IEST APPROVED

(2) TRAIN AS 6/16 AS 6/20 ORDER COULD BE LIFTEDIlY f1RC; WILL
PERS0flNEL AS EARLY AS 6/20

PERFORM WilEN ALL

IIIREE UillIS OPERATING LETTER FROM AP8L

10 IE STATING IllREE]ILE_ISLAML1
TECil SPEC CilANGES

REC m l ACTI0flSilllMITIED 5/25 MEETING WITil LICEilSEE

ilELD ON 6/11 TO DISCUSS
LOWG-TERM MODI- FURTilER INF0 RESTART REQUIREMEilTS
FICATION SCllEDllLE REQUIRED Dil

MEETlflG TO BE llELD ATDilE 6/18 DESIGil & PROCE-
SITE WEEK 0F 6/25 TODllRAL CilANGES

Ij TllkillNE TRIP /FW BEFORE RESTART DISClJSS RESTART

COMMITNEllTS AND REVIEWCD IRANS. 0N UNIT 1 PERMITTED
;o 6/ll.ALL SYSTEMS SCllEDllLE
4 OPERAIED AS

CONFIRMATORY ORDERDEIGNED
Ai1TICIPATED

$
<



ISE SHUTDOWN ORDER - ARKANSAS 1

CONFIRi1ATORY ORDER OF 5/17 LIFTED ON 5/31 - ANO-1 AUTHORIZED*

IU Mtbuiit Ur'tKA luil

DURING RETURN TO POWER FROM COLD SHUTDOWN 6/2:
*

PROCEDURE REQUIRED SURVEILLANCE TEST OF MAlfi FEEDWATER CHECK
*

VALVES

AUTO EFW START SIGNALS BLOCKED TO PREVENT ACTUATION WHEN AFW
*

PUMP STOPPED

fl0 PROCEDURE STEP REQUIRING THIS ACTION
*

hbS Ak LOC bb
~

NRC INSPECTOR DISCOVERED VIOLATION - CALL TO IE HEADOUARTERS
*

AP&L AGREED TO IMEDIATELY PROCEED TC COLD SHUlDOWN
*

CONFIPMATORY SHUTDOWN ORDER ISSUED BY ISE 6/2
*

EVALUATEANDMODIFYMETHODSFORTHEDEVELOPMENTARDAPPROVAL
*

OF rROCtDURES

FOR SAFE"TY LNCLUDEI)ROCEDURES TO ASSURE ALL ACTIONS NECESSARY
EVALUAT EX. STING D

*
-

TAKE STEPR TO A"RURE OPERATORS ADHERE TO APPROVED PROCEDURES
*

ANDDONOTADD$7EPS
*

REQUIRED ACTIONS UNDERWAY EY AP&L

ga{'gL INFORM ISE, EY LETTER, ALL CORRECTIVE ACTIONS TAKEN
*

57'':.'?% ;

-
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CRYSTAL RIVER
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RANCHO SECO

MODULATED
CONTROL
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DAVIS-BESSE AUXILIARY FEEDWATER SYSTEM

M M

NN C b> N M b' b * }-->DEAEllAlOlt
, ,

SIOllAGE
TANK 1-1

STE AM TullBINE ir

DillVEN AUX. !b
i EED PUMP 1-1g
CONDENSATE ]( STEAM

GENERATORSTOllAGE TANK 1-1
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X
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3:29:30 L.F.TuasInsInTEacEerVALvEsCLCsED

3:29:31 ihIn TuPamE ConTaot VALVES CLCsED

3:29:36 Tupains BYPASS VALVES 0 Pet

3:29:34 RC-1 (PZR. SPRAY) OPEN

3:29:34 E2 H. D. Pu'? 0FF

3:29:42 ikinTuastNECcNTactVALsasOPEn

3:29:44 C. S. Pu'r B ON

3:29:47 RC-1 (Pa. SPRAY) CLCsED

3:29:47 Pa cEx BY? Ass OPEN (D/P HIca)

3:39:04 FBP "A" SucTIcn Passs Lav MC#

3:30:04 H. D. Pu? Discs Hoa Passs Low 352#

3:30:15 'ihin STE m ?..:es Lov 805# M

3:30:24 FB P "B" SucTIcn PREssuaE Low M I#

3:30:34 C. S. Pu? SucTics Passs 76#

3:30:34 M. S. PREssuas 870#

3:30:31 H. D. Pu.? DisCH PaEss Lav 358#

3:31:06 C. S. Pu? SucTicn Passs Lav 47#

3:31:16 Bi? SucT press Lev 342#

3:31:29 D2 Hm, DRAIN Pu.? 0FF

3:32:04 BP A SucT. Passs Ir,v 325#

3:32:04 FBP B SucT, press Low 332#

3:32:27 DL Hra. DaAin Pu? 0FF

3:33:03 C. S. Pu.? A 0FF

3:33:03 C. S. Pu'? B 0FF

3:33:03 C. S. Pu ? C 0FF

3:33:04 FBP A TatPPED

3:33:04 FBP B TaIPPED

3:33:04 REAcToa TRIP |373ggy .

-



3:33:04 TuRsurJGEnEPAToa TRIP

3:33:06 C S. Pu.? B On

3:33:10 ES-93 OPEn EFUd Pu.? START

3:34:27 FP Cs A TRIP - Lew PRESSURE

3:36:21 SG "B" SA' LEVEL 23 Incsss

3:36:4J IS PasssuaE A 100l#

3:36:40 iS PRESSURE B 1005#

3:37:05 RCS PRESSURE L 9]#

3:37:25 PzR. isvEL 94Incsas

3:43:2L SG "B" S/V LEVEL 29.5IncsEs
'

3:43:57 FDdP "B" STARTED

3:44:25 RC PRESSURE 2155# .

. f:-;-

3:35:43 EFRPSTCPPED
,

578192
- -
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STAFF E/I5| Iti GOSIC EPORT

FFy|

ARi

CCriTFDL
-

Skt.IY
INST?ifENTATICti

PDR/,SV

CCf!TAIR'Eii lSOLATICf!
GUE!IS TO POR/, ECCS

teiU?AL CIRCLLATIG!

A'MLYSIS:

TPA'3IB!is It'CLLDItG PO%'
LOR |

S3LDCA -

MICELS3!

ACPS

DEPATOR

-
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(DERIC IECUmRMTIGS - Sil0RT lERi
s

GS-1 TECii SPEC LCO - Tirie Lir11T ai WTAct OF 1 TRalti

GS-2 TEOl SPEC AlI11tilSTRATIVE G0flTROLS Q1 [hlUAL VfLVES - LOCK NJD VERIFY VALVE POSITI0ft

- SlflGLE SUCT10fl LillES NID VALVES

GS-3 PE-EVAllMTE [OC FLG1 LitilTS TO REWCE /H6 FIATER IWT1ER OCCURREflCE

GS fi D1ERGErlCY Iit0CEDURE FOR CofillECTillG IMCKUP VIATER SOURCE TO /06 PltiP SUCT10fl

GS-5 D1ERGEtlCY PROCEWRES TO ASSURE flECESSARY OPERATOR ACTIQlS NtE TAKEft TO ASSURE

ARIS AVAllABILITY lil EVDIT OF AC BilsCKolfT

EVALUA1E FEASIBILITY OF lifTEGRATED SYSID4 Flai TEST TO VERIFY CDffLETE
r

SYSlBi COflTT10L RID FLG1 LillEUP NID ASSURE SYSTEti AVAllABILITY

GS-G / DIS FLG1 NERiFICATIOff TO STENi GDIERATOR FOLLGliflG iM!flTDINICE .

OUTAGE b111Cil AFFECTS /06 FLG1 CN>NIILITY

GS-7 106 Siouta BE NJTG4ATICALLY IfilTIATED (C0fffROL GRADE CIRCUITRY)

RETAlti lWlUAL STNIT AS DACKUP
*
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EO
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.

G3ERIC IECGH31INIGIS - LGlG U1

OL-1 AI}6 SYSITJ1S S!!OULD IMVE AlfIOMTIC lillTIAT10ft (SAFETY GRADC CIRCUITIU). RETAlti

tWlUAL STNIT NID STOP CAPABILITY WITil tWlUAL START AS BACIGlP TD AlfTQMTIC IfilTIATI0ft

Cl-2 IflSTAU REIMIDNIT PAm (PIPlflG NID VALVES) h11ERE PRIMARY NID ALTEfUlATE WATER

SOURCES PASS T11ROUGl SiflGLE PIPE N1D VALVE.

GL-3 EVAUMTE AlV3 DESIGI TO ELitiltlATE bC IEPDHUICY FOR OflE [O6

GL li EVALLMTE NT'S DESIGft TO PREVDlT t1JLTIPLE Put1P DNW2E DUE TO DRY PUMP

OPERATI0tt RESULTIflG FRGi flATURAL FilD104DIA DNTAGE (EART110UAKE, TORilADO)

TO lJ1 PROTECTED PRIMARY WATER SUPPLY COflCURRDIT Willi NJIGMTIC PttiP START
s
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INFORiiiGfitE50$57
~~ ~~ ~

A. AFWS ,,

1. DESCRIPTION

2 PROCEDURES

3. P &,ID'S

4. CONTROL. It!STRilMENTATIO3. & PO!iER DESCRIPTION
|

5. OPERATING EXPERDENCE ,

6. RELTABDLITY AXALYSES s

7. SG DRYOUiT TIMES

8. DESIGN BASES

4. PORV DA.TA

13. ECCS AS-3U.ELT PERFOR%'t2

11 TRIP SETPOITTS g
12 r9atI c'# FS TO F m -

13. NATL!RAL CIRCULATTE! PERFOR'ME

14. RCP FEATURE

3. ANALYSES
')
J

1. SB LOCA: FW TRAESIERTS; YARICUS BEAX LOCATIONS

(INCLUD.ING PRESSURIZER).

2. NATURAL CIRCULATION FOLLOWING SB LOCA: DISCUSS

MICHELSON REPORT.

3. TRANSIENTS. SB LOCA Pt.L!S STUCX-00EH PORY.
I 4. GUIDELIES FOR EC0VERY FOLL0tilRE S3 LOCA:

INCLUDINS RCP OPERATION, IRFOR.% TION AVAILABLE j
$

.

T0_0PERATOR_ _. __

j'

. _ _
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CCsTiu S;5TSS

'

IWESTIMTE DE P3.E CF CCmn. SYST95 TD CESE:
Tamslens

fit.TrPt.E FArMIEs (E.G., RUN #C kN FEED)

! ItDEASE On.LeKEs TD RR/ (E.s., S.wy F.uure) |
I
I
l

I

i

I

ItGTPJGTATIm '

I
.

'

,

IWESTIGATE:

VEsEL. IWaTTY Im!CATIm
|

INCEASE STRIP 0%RT RECCCER SPEED Oni lkCIDENT
YEssa. READ TeeERATtse

,

n

.s | . f kk

nsu -

_ _ _ _ . _ _ _ _

2 ,



FUER GEPATED ELIEF V/L\ES
\

CENERIC:

IwesTicaTE FEATuass (s.s., CPERAT!GN AT LOWER INITIAL

PRESSURE) To tu.cw LcAn beCTics WImcuT LIFTING POR/s.

IIENTIFY FACILITY no PRoPCSE P!)rS TD COOUCT EXPERIMENTS

To BETTER Ikusir.C DE VA.VE BEHAV!OR OCER IWo-PMsE

no Stmm m Ftm Coomms.

PLMT SECIFIC:

CCNFIM DIRECT POR/ POSITICN VIA LIMIT SHITCH.

IF EoT Mall.Aaf, PU/CE.

INVESTICATE /UTOMTIC CWSURE CF ME ISCUsTICN VALVE

m PRESSURE BELcw PCW SETPomT.

Review Tfi PRoCEwREs To DETERMINE IF POR/ OPENING CAN

BE MINIMlZED.

!
,

t>GPxe CITJITRY So SINGLE FAtuaEs www NoT Cmss

VALVE To CPEN.

|

? D D R. u! P l wion
.
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UNAIF?OtT ISlATIm !

PEVIEW CRUERIA To Assue:

DIVERSE SOERS FCR ISCUTU% tot-EssentAL lines

IreatFY LUES mim Am Punt SMETY

INSTITun laststSTRATIVE PRoatmES FOR CCRRECT POSmCNING T Au.

PW u,L VALVES.

EvAuxTE nc VALIDITY T Stew.s LhED To IscuTE COCAIPNfC

Preven AuTev, TIC TRMSFER T POT 9CIALLY PADIO'CTIW l!GJIDS &

CASES OUT T CChTAlttfNT

EvAuRTE Ir?ACT C1 CORAIEC ISUTION FR34 RESEmte ESFAS,

i
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\
MTURfL CIR11XICR

SnTTERM;

! PROY1DE b TO PRESaRIZER HEATERS ASSuilitG M0 GTStTE lE
|

| VERIFICATION CF KUUW. CIRauTIQt j

I| Coas ExtT T/Cs - tem Seet P.mma kauuat.E

RH CF PRccESs C&PJTER |
-

i

Lao TERM

LwtsTIMIE NERITS CF Insric.im Fun PeAsuee T Ihyrcs

Fm [O fuM NEASUR2GTS
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cen trae !

,

SIPU.ATOR TMINING VALLIABLE ,CC FWN:

| TMI-2 s palo TPAmma

I
i PJ.TIPti FAILLRES Di L*c. ETY #C CCNTROL S7ST&.S

ihTtmL CIRC.UTICH

TRAINING PC:MS PEED IEYIEW

SInuTm PruspaMInc RECRIED.

1

I

NEED TO IEVELOP :t 6r.x EVM.1RTX:5 CF SENICR CFERATOR LICENSEE'S

/GILITY TO DIECT ACTIVITIES EURIMG #aNCR%L MG EMER394CY CorOITImi.
. ,

TRA! nim an me.cTino cms c Ins eewsIS:

ItceTmy QM 40 PSESSURE) ;

IxrAcr sysTm
!

HEAT SINK !
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SMALL BREAK LOCA METHOD REQUIREPENTS

1. SYSTEM N0 DING JUSTIFICATION (E.G. PRESSURIZER, STEAM GENERATOR).

2. JUSTIFY PRESSURIZER SURGE LINE REPRESENTATION - NEED TO CONSIDER
FLOODING.

3. VERIFY BREAK FLOW MODEL AT EACH LOCATION.

4. VERIFY NATURAL CIRCULATION HEAT REMOVAL FOR TWO-PHASE NATURAL

CIRCULATION.

5. JUSTIFY TREATMENT OF NON-CONDENSABLES.

6. VERIFY CORE COOLANT LEVEL CALCULATION.

.

578215 is
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SPALL BREAK LOCA ANALYSIS REQUIREMENTS

1. TYPICAL ANALYSIS FOR EACH TYPE OF SMALL BREAK BEHAVIOR
(DEPRESSURIZATION, PRESSURE HANG UP, REPRESSURIZAT10tD.

2. ANALYSIS OF WORST BREAK SIZE Ai!D LOCATI0ti IN TERP.S OF COPE

UiiC0VERY.

3. AtiALYSIS OF PORV STUCK OPEN.

4 A"ALYSIS OF COM?LETE LOSS OF FEEDWATER (tiORMAL AfiD AUXILIARY)

TO DETERI11NE MIt!IMUM TIME FOR OPERATOR ACTION.

5. ANALYSIS ASSUMItiG ONE STEAM GENERATOR IS LOST. -

6. ANALYSES ASSUMING RC PUMPS OPERATING AND NOT OPERATING.
.

7. TRAi!SIENT Ai'ALYSES TO DETERMINE WHICH TRANSIENTS WOULD LIFT

RELIEF OR SAVETY VALVES.

578216 g
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WESIlflG11011SE - DESIGilEDiOEEIMIlflG_EHILOWilEll'S GRDUl!

. fiEMBLRSillP

ALL 18 Ullt.lTIES WITil DPERATING W-DESIGflED PWR's AflD PACIFIC GAS a ELECTRIC

COMPAllY (DIABLO CAflYON 1 & 2)

PURPOSE.

TO IfilERACT WITil IllE flRC STAFF TO EFFECT RESOLUT10ft 0F Tile GEflERIC TECilhiCAI.

ISSUES FOR H - DESIGflED OPERATlflG PWRS ARISlflG FROM Tile STAFF'S POST-Illl-2

REEVAltlAT10f1 0F OPERATING PLAllTS

CURREllf SCOPE.

- GEllERIC AflALYSES

- DI AGfl0STIC EMERGEllCY PROCEDUPES

SCllEDULE FOR RESP 0flDIRG TO STAFF'S JUllE 11, 1979 REQUEST FOR IflFORMAT10ft REGARDillG
.

SMALL llRLAK LOCA AtlALYSIS Afl0 AllALYSIS METil0DS, FEEDWATER TRAflSIEllIS, AND

RilAll.1) RECOMMEfii)ATI0flS FOR EMERGEflCY OPEllAllflG PROCEDURES

- JlldE 29, 1979
'

.
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a
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REVIEW OF RESPollSES 10 IE BULLETlflS 79-06A Afl0 79-06A, REVISION 1

. DRAFT SER PREI'ARED FOR EACil PLAfif

DRAFT SLR TRANSMllIED TO EACll LICEllSEE JUNE 1979.

.

LICEllSEE GIVEN UllTIL JUNE 22, 1979 TO SUPPLEMEllT BULLETIti RESP 0flSES.
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CRIMilflG PrlR'S Will! Ul;Sf]IlGlollSE;1ESIGED.flUGLAR SlFRiSUIRY SYSifMiy
C"3 IUER IBEL IMIE Q.

$ l'lR!I tilllllY g.tg) ISSilD

1. IIN)lWi !LLK CU3ECTICLIT YREE AIQ11,C IUER W. 3825 03/30/G7

|pt3 2. YnHLluE YNEE ATG11C ELEClRIC CO. fa) 07/D]/fD'

cr3 3. Snl Ul0flE 1 S0lfillEMI calif 01UIA EDISfD 1917 03/H/67
::EE: 11. PIMIRIE ISl#D 1 & 2 fl0RllEld STATES IUER CO. 1650/lfilI 08/J)/73 &

,% 10/19/Fi
5. FN RY 1 TUENM IDER CO. 2652 06/25///
G. SNffi 1 IWLIC SEINIE ELECIRIC & CAS 3338 03/13//G

7. Il0Rll! USM 1 VIRGlfilA ELEClRIC 8 IDER C0. 2775 11/2GHG

8. D. C. C00' 1 & 2 INDINIA & fl10llfRI ELECTRIC CO. 3250, 3391 10/25Hil 8
12/23H7

9. 1|lDINI Poltif 3 IDER IUlll0R11Y OF lilE STALE OF IDI Y0lK 27fD 12/12H5

10. GlililA 100lESlER CAS a ElECIRIC C0. 1520 09/19/G9

11. F13I/K E WISCUISlil IGLIC SEINICE COIP. 1650 12 /21//3

12. Zlut 1 K 2 C0flRE/LlilEDISulCO. 3250/lillT OII/05//3 a
11/1'l//3

13. IUli!I IfAGI 1 & 2 WISCUISill ElECIRIC POER CO. 1518/lIllT 10/05HO &

11/1GH1

l'I. IUIRY IUlflf 3 8 li FLORlla IUER & LIGil 0). 2233/LUlf 0//19/72 &
C1 otg13uyS

d 15. li! Dint P0lfli 2 CGISOLIIMIED EDISGl CO. 3025 10/19/71

. $ 16. IlnW1 PORilRID GJEIML DECIRIC 9111 11/21HS

W 17. il. B. Imit: SUI 2 CAROLlim IDER & LIGil' CD, 2200 07/31HO

18. SilRRY l a 2 VIRGlfilA ELECTRIC & IMER CO. 2/illl/tulT 05/25//2 8
01/Z3/15

19. BEAVER VNJEY 1 W0lESTE Llulf C0. 2652 01/30HG
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IIEM 110. 1 2 3 11 5 6 7 8 9 10 11 12 13 lll 15 16 17 18 19

1 .

2 A A A A A A A,C A A A A A F A,D A A A A,D A

D D D C D D C D

3 F F E E E,F B B F F

Il B,F D,F B,F D,F F D,F D,F F F F C,F F

5

6 F F F F F F F

7A B B,C B,D B B,C B F E,F 11 F E,F F B B,E B,F B,F

7B li, C 11 E B B B E C,F B B, C B B B,C B,C B B B B

/C II,D B,C B B,C B B, C C,F Il B,C B B B,C B,C B B,C B,C B

7D F G C, F F F E G F F E F G

8 C F C,F F F F F F C,F C,F F F F F F C,F C,E, F D,F
Cll F

] 9 F D,F F F D,F D,F F D,F D,E E,F F D,F D,F F D,F

y JO C,F D,F F C,F C,F D,F D,F D,F D,F F F F 11 F F C,F F F
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RI:SP0flSE IllDICAIES TOO flARROW Afl IfilERPRETAT10fl 0F Tile IlULLETIll REQUIREMEllISA.

n. DOES N0f COMPLY Willi BULLETlft REQUIREMENTS

c. REulllREI) REVIEW STILL Ifl PROGRESS

D. RESPONSE INCOMPLEIE

E. ClARIFICAT10ll RE0lj1 RED

F. ADDITI0tlAL lilFORMATION REQUIRED
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11. liflRESP0flSIVE
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FISPONSE MATR!x FOR ILE Bu.ETitt 79 6
,

BASED Cf4 STAFF EVALLATION AS OF 6/14/79
|
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ITEM NO. K 6 R E f 6 [ $5

1 . ,

" t

2. x x x x x
_

, >). x X
_

4. X
,-

D.
_

-

6.A. i

,
to

|b.S. x x

6.C. x x x

7. x x x x
_

8. x

9. x x
__

10. x

U. X i

,,

NOTE: TO DATE, IT M 12 (EC:-i. SPEC. CHANGES) tiOT APPLICA3LE,

I .E., to CMfGES F2:UIPED.

x-INDICATES THAT P2sP:NSE EITHER NOT ACCE?TASE CP, TMT

FURTHIR CLARIFICATION IS P22UIRED.
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SCllEDULE OF B&O ACTIVITIES FOR BWRS

ACIRUI IARGELCOMl!LELIGILDAlf. -

litII.I EIIN |(EVll:|I

I /1ti/79ISSUE '.3 79-08 I
.

IfilII. REVIEW OF RESP 0flSES G/12/79
.

COMPLETE REVIEW 0F RESP 0fiSES . EARLY AUGilST
.

GDIERIC_REVIDi

1[lITI AIE GEllEltlC REVIEW G/7/79
.

MEET WITil UTILITIES LATE JUtiE
.

MEET WITil GE JULY
.

1)EFillE flEEDS FOR ADDITIONAL dMALL.

BREAK AllALYSES EARLY JULY

COMPLElE GEllERIC REVIEW EARLY AUGUST
.

ISSUE IllSTRUCTIONS TO UTILITIES EARLY AUGilST
.

REVIEW Afill APPROVE UTILITY RESP 0|lSES TO.

c7 INSTRUCT 10fiS DCTOBER

do

li.
,
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Itto GEilERIC REVIEW 01- BWRs

PRIflCIPAL_ REY.lBL AREAS _

ACRS RECOMMENDAIl0NS.

SMALL BREAK LOCA ANAL.YSES.

TRANSIENT ANALYSES.

DEGRAl)ED Pl. ANT CONDlIl0NS. .

ADEQUACY OF PROCEDURAL GUIDANCE TO OPERATORS.

0YSTER CREEK EVENT.

fluREG-05G0 MATIERS APPLICABLE TO BWRs.

CilALLENGES TO SAFETY SYSTEMS FROM NON-SAFETY SYSTEMS.

ACT.10NS__TAKEll

MEETIflG WITil ALL UTILITIES SCllEDULED FOR 6/28/79.

NEED 10 RESPOND TO ACRS RECOMMENDATIONS IDENTIFIED TO UTILITIES AND GE IN.

LETTERS

fluREG-0SG0 f1ATTERS APPLICABLE TO BWRs IDEf1TIFIED.

PROCEDURES RECEIVED FROM DRESDEN AND llATCil ARE UNDER REVIEW.

$ - LOCA

k - LOSS OF 0FFSITE POWER

h - SIUCK OPEN SRV

- 10SS OF INSTRUMENT AIR

Y
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ST ATUS O F TM[-2

o Natu ral ci rcul ation, s teami n3 on "A" OTSG

Uo T(hot) - 161 F, T(cold) - 152 F

o Maximum in-core T - 279 F -

E0 Pressure er 325 , solid operation
*

n
Reac tor buil di ng pressure Dio.27a

o Reactor building water level - 7'

o Environmental releases -

Water < Appendix [ (since 3/28)

Gas 4 Appendix f (currently)

6/14/79
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MODIFICATIONS
.

o Reactor Systems "B" OTSB solid operation

(Jpgrade of decay heat removal

Alternate decay heat removal

Pressure / volume control

Emergency power

o Radwaste Systems - Supplemental filters

. EP [ CO R -[ [

Tank farm

.

S/14/79
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FUTURE PLANS

o Complete and test modifications

o Cleanup of auxiliary building water

o Cleanup of containment and primary water

o Containment entry and cleanup

6/14/79
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