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9f Ecd;RGENCY CORE COOLING SYSTEMS
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,

I2 Room 1046
Nuclear Regulatory Commission

I13 1717 H Street NW
i

Washington, D.C.'

14 |
i Tuesdav, 19 June, 1979

-
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,

i

! "he ACRS Subcommittee on Emercency Core Coollac
' '

16 !
.li

Systems met, pursuant to notice, at 8:30 A.M., Dr. Milten S.

Plesset, Chairman of the subccmmittee, presiding.
,
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l,,y

i
DR. MILTON S. PLESSET, Cha:.rman of the Subcc=mittee
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n
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L

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

,

!!
'

4i This is a meeting of the Advisory Ccamittee en
!

l |

5 Reactor Safeguards, Subcommittee on ECCS. '

a
6 ;| I am Milton Plesset, Subecmmittee Chairman.

J

7 Jesse Ebersole is scheduled to join us very soon.
h t

31 He was slightly delayed.

9 The ACRS consultants present today are Professor

10 ', Catton, Mr. Garlid, Mr. LipinsKi, Mr. Michelson, Mr. Shamway,
.

II Mr. Sullivan, Professor Theofanous, Professor Wu, Mr. ZaloudeK i

12 ; and last, but nou least, Mr. Zudans. |
i

I

( 13 The purpose of the meeting is to review the ECCS
:. <

14 mode.' for small breaks in the reactor systems. Tomorrow, the

j
i

15 subcommittee will review the proposed Fiscal 1981 budget
'

ii
'i

16 ; figures for ECCS-related activities.
4

17 The meeting will be conducted in accordance with thei

18 provisions of the Federai Advisory Act and the Government and

1S Sunshine Act.

20 Dr. Andrew Sates is the designated federal employee

2I for the meeting.

,-

The rules fcr participation in today's meecing nave44

23 been announced as part of the notice of this meeting previously

~,

published in the Federal Register,d'

ueseeerr Reconers, inc.

25 A transcript of the meeting is being kept and will be

i t) 0\
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Irw I l,i mi.de available. It is requested that each speaker first i

4
.

i
o

2 [ ifentify himself and speak with suf ficient clarity anc volume
.

!

|

3|" so he can be readilv. heard. <
,

;
,

4 i Ue have received no written comments or requests for |
< i

'

5 time to ma).e oral statements from members of the public.

6< We are waiting for not only Mr. Ebersole but his

7 h associate is succosed c be here any minute. In the meantime,
q
,

i
. . _

,

we can nave a :ree discussion or the consultants.a
-

9 In particular, you got this morning frcm Dr. Sates
1

10 :| an outline of the budget proposed for safety research, light
!

II water safety research. This is of some importance, if you have
!

i

I2 )
a chance to look at this, because temorrow we are going to

|

'l
<i

( IJ . consider some or the ascects of tnis research buc.cet.
- ..

1
- -

.

!!
I
'

14 0 The ACRS has to c.repare a report very shortly for.

.

;

l
. i

I

IS h' tne commissioners regarding this budget and, in the not too i

'l

16 1 distant future, a report to the Congress on the same matter.
9

!

17 " There have been suggestions that some of our reports haven't

IS I been as incisive as they might be and we have a responsibility

19- to be searching in our forthright consideration of the budget.

20 I would like to censider this this avening and be, perhaps,
,

i

21 prepared to discuss with the staff tcmorrow scme cf the items

22 that will have tc be reported on.

22 The budget relate to ECCS research is the largest

4,

part cf the safety research budget and is certainly, therefore,"

waecerai menor ers, ine ,

,

45 , looked at witn censiderable care and a lot of detail. There is

).
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!t

Irw l|! always a cuestion raised about thi-- Is it disproportionate?
-a ,

1|
I

2|!' Perhaps
i

it has been in some respects; perhaps it has not been I

.

,

n !

3" in other respects.
!!
.

I would appreciate very much if you would be prepared ,4 !

!

5' to make frank :Omments tomorrow. It will assist us in prepar- >

6 inc this recort, which will have to made available within..

7 two weeks. That will also go to the Congress, I'm sure. As I
!

s,-

3" mentioned, we will have a longer report then, with a little

9 1 more time roward the end of the year on this same matter.

10 i don't need to say again that this part of the budget
i

II looked at with a lot of careful scrutiny and sometimesis

'

12 criticism. I would appreciate your input.

( 13 Well, let's go to the regular program, unless youa

d -

l' > have comments now. We have time if you would like to make some
a

15 ccmments regarding today's or tomorrow's agenda.

16 ! MR. ZUDANS: Will we have our presentation on tne

,,

individual items in this budget?''

12 DR. PLESSET: Yes. That's what we will devcte

I* tomorrow to.

20 MR. 4CDANS: This report to the Congress, is that the

Il same report we hac the cther year?

on ,. , - S n- ./ e s .-' on r~ca

23 MR. "UDANS: That's not tue in two weeks, is it?

.

DR. PLESSET: No, but the cudget frca the staff gces"

sc.;.cers. n permi. me.e

*C
to the ccmmissioners in July anc they have recuested ccmments--

h

279 0':0
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Irw 1I, from the ACRS so that they can have some use of it in going '

I

!!

2 9 over the proposal.
0,

3 ii DR. BATES: Tne figures vou nave went to the NRC
1 .

I
h
'l

4j budget committee for research, which then goes to the commis-

5, sioners, and they act on it and then altered figures may go to
.i
d

6 the government budget office and tnat goes ;o uongress.
,

i

,I
/- MR. ZUDANS: The comments that are due in two weexs

8 are for tne benefit of the ccmmissioners. ,

;

9 DR. PLESSET: That's right. However, I'm quite sure
't

t

1

10 that this will be lookec at by the committee in Congress that
'

11 'l is concerned with the budget for the NRC.

12 MR. ZUDANS: Independent of the other report.

( I3 ( DR. PLESSET: That's rignt.
.

.
1

'
I

14 PROF. THEOFASOUS: As you know, some of us are in-

a

15 volved with another subcommittee, also, which has discussed
:

16 some of these research items. There is a question of cuplica-

I7 tion. Do we want to discuss basically some of the things we

15 dis'.assed a week and a half agc or do you want to just give

l9 some feedback by some of tne consultants' reports given to the

2C subccmmittee? What do you suggest is tne best way to provide

21 the right feednacx?

--
u DR. PLESSETr Well, I think that we will have the

23 respcnsibility of making tna ccmments on the ECCS program

.

rhat is quite independent of what the other subccmmittees are'-

kceJederal Reporters 'N

25 doing. Their consultants snould give us the infcrmation they

n '1 't
fI

^
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!i
Irw I 9 have developed. It might be of value in making that report.

P
P

2 [. PROF. TEEOFANOUS: What I am saying is that those
.

3 subccmmittees basically have a scope that includes the scope of
:!

-
4|| this subectmittee. What we nave seen in the total budget, a

n

5 '1
'

good part of it is ECCS, which has been ciscussed also as part t

6 of the total. There is duplication, basically, in being here
.

.I
1

7L for the same discussion, but if we don't have the discussion,
l
4,

8 there will be no feedback.
l

9I
. PRCF. CATTON: A lot of the detail has been left out.

l
e

IC 1 PROF. THEOFANOUS: If there are ari writt'n reports
I

a

II here -- I wrote a report -- we need a chance to m. Nem

12 so that tomorrow, when we discuss the research, we have the
,

( 13h benefit of all this c.revious work.>
-

4

a
14 DR. PLESSET: There will be some special considera-

o

15 ! tien in the budget of the implications of Three Mile Island.

16 ; We definitely have to make comments about the systems engineer-

iI ing part of the budget en LOFT and code development. Those'

13 programs in LOFT and SEMISCALE, for instance, have neen ef f ect-

" ive for Three Mile Island and tney have some acded tes:

'O programs with small breaks.'

'l One cuestion I have in mind 13. Are those signifi-'

22 cant and how impcrtant a contribution can be made ey the kind

23 Of ccdes that we have concentrat d en in the past? I think

,

"- that is scmething icu can give us some advice on.
"4CT # ec tf 31 RfDortef 5, IPC.

*C
Many of the tests don't need elaborate, big code"

n '.),

I'e . t) Q L.-
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|
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n

i

Irw 1| programs. To do it that way may be a good exercise but not
n
H
v

2i necessar11v verv helpful or useful for the code or the users
-ti,

3 !j aterested in the results. For example, as a possibility, some
r!

4 ;! of the tests may not be too meaningful; others may be.i

! -

|

5 As you know, there is a large program quite independ-:

6 ent of the small break program with the codes and with an
i

7i international program. The international 2D/3D program is a

:i
3| big program. Our part is S59,000,000, even though we are not

!

9 involved with any new facilities. I think we can think acout

10 tham, as well.
a

Il Does that help?

'12 PROF. THEOFANOUS: Yes.

( 13 || MR. GARLID: Is the F,iscal 1981 budget virtually ;

!!

la solid and we are looking primarily at Fiscal 1982?
,

15 DR. BATES: It is 1981 we are looking at. The 1980
'i

16 ] budget is before Congress now. The 1981 will be going to
1

17 Congress.
.

Io PROF. CATTON: Isn't the '80 budget going witn the

19 huge supplement for rhree Mile Island? We will probably have

20 to look at that.

21 DR. BATES: Yes. Tnere is a paper being duplicated,

22 which is supplemental to this.

22 DR. PLESSET- We can't look at that now because we

." dcn't even have it.
02 n def st R fDCrms, t ac.e

9C
PROF. CATTCN: The supplement is $ 3 0 's.0 0 0 , 0 0 0 , I

"
oi

2/V, UJJ
;
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|

1rw I believe.
h

i

20 PROF. THEOFANCUS: Under 1980, one of the columns
II

d

3' says 6b. The next said amended 197. That's the additional
a
i!

4) money they want for that.

5' DR. BATES: The amended 1980 budget --
Fl

6 PROF. THECFANOUS: Includes this S30,000,000.
4
<l

71 DR. P LESSET : Yes. That's the amendment. There is
h

4,.

3| S20,000,000 in the second and third column increase. Oxay, I
a
1

9| was just looKing at the first part of it, right; S30,000,000.
.

i
:

10 .! Anv other cc=ments?
a

-

Il PROF. CATTON: There are a couple of things I would

12 line to nopefully near about today. One is this generator
i

( 13 model. I would hope we cc hear ficm the staff on wnat they.

n .

L i

la think of the method. It looks extremely crude.

15 Basically, they take the heat flux from the primary

o5
r

16 i side to tne secondary side at time zero and set up a ratic and

17 ! multiply this by some time-dependent modifier. Tnat is the

IS steam generator model, in essence. I find that an oversimpil-

M ficacion in the descrip:1cn when ycu consiter the varicus

20 things involved. I would like to near sometning about that.

21 I wc_id also like to near a bit accut hcw they calcu-

22 ' late the rate at which the bubble grows at the top of tne candy

22 ct ne, and alsc why I sncuid not expect tne bubble to star:

24 growing there abcut tne same time it starts to grow in tne
sca Federa! A fDCriers, ir .

25 apper plenum of the vessel. It is not clear to me why you

< 0 f! ') q'

UL.| /
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18

il
[ 10
.I
o

II can't generate the bubble there simultaneously. You only needrw
||

2 P 50 cubic feet to block the candy cane. Wny nct block it beiore
L

3f you clear the head?
|

will pursue it at the appropriate time.4! 7
' ,

.

!

5 DR. PLESSET: Any otne_- connents? If not, thca we

i
6- will proceed to the staff.

I

1
!

7j I might say it is a little unfortunate that Babcock Ai
,i
a

3l Wilcox couldn't send somebcdy down. Tney are being visited by
'

!
,

9 '| tne President's investigative ccanittee this weex. They could
i
<

10 ] not spare anybody, which is unfortunate.
II Is there somebody nere?

'

'

I2 MR. CUDLIN: There are two of us here today and we

( I3 9 are expecting a third. I apologize we are not in #ull strength'

| but we mustered up some.14 -

I3 i! DR. PLESSET: Will you make a presentation?
1

16 MR. CCDLIN: No, sir; we had not planned on a
r

1,i presentation.
, .

IS no P'7SSET: Fine. Thanks for being here. Do you

1* want to begin with the regular agenda?

n" MR. ROS2TCCZY: Yes. Our sucject today is the B&W

21 small break loss of Ocolant accident analysis. Following One

22 TMI-2 incident, the NRC staff reviewed the B&W small creak

23 analysis. Tneir review is new almost complete.

.

Eased on the review and cased on the present status"

iceJeceral Reporters, Inc. '
,c

of the review which we have locxed at in the Oconee and the"

)CD'i.b' 't o'

GI /
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,

',

h
1rw 1F Arkansas plants sarety evaluations, a repc t of the generic

iJ
2il evaluation of tne B&W small break review will be issued ny tne ,

I

1

|i',

31 end of this montn. Similar reviews for etner co.eratinc.
i

il

4 pressurized water reactors are also on their way.
H - ,
a .

5 We have met witn the Westinghouse owners group and |
,

6 Westinghocse three times during the past two weeks and we have

7| met witn the Ccmbustion owners group and Combustion twice dur-
,a

8j ing the past week. These meetings initiated the review we have
1

9 already completed for D&W. The Westinghouse sunmittal is ex-

1
1

10 ', cected at the end of this month and our evaluation will be ecm-, -

l
11 1 pleted in July. Combustion is expected in July and our evalua-

12 tion will be completed a few weeks late,. Discussion with the

(, o . .

13 j General Electric Company and operators of boiling water reac- .

|-

la !I tor plants will start next week.
a
>

15 1 The score of the review is not vet defined. There
. .

I

16 ' are significant design differences and we are presently trying

1
17 to evaluate tne appropriate extent cf the boilinc water reactor

le review.

19 The purpose of the B&W review was tc ascertain that

2C there is a sufficient understand 1.:g of tne small break sc that

21 plant respenses in cases like this can be correctly pradictec.

22 Tnis has been analyzed but most of the small brea.< analysis was

22 limited to break sizes that resulted in a ccmplete cepressuri-

2: zation; ccmplete depressurication meaning the high pressure
A M eceral PeDoctr$ Inc.

25 safet- in;ection system, safety injection tanks and low pressure2
i

f

2)9 026



! 12

il !r safety injection system were initiated in tne appropriaterw
l'

,, y
4 : sequence.

3
o

3' If one continues the small break spectrum cown to

4, smaller sized breaks, then depressurization ccesn't necessarily
,

,

5 happen and other possibilities exist, like the pressure can
;

u
d

6 hang up at an in armediate level, maybe close to the econdary

7a cressure, er repressurization can happen wnen the pressure
-

:
i

3j turns around and rises again.
1

9 It was also the purpose of the review to see to it
a
l

10 j that proper guidelines are being prepared for emergency pro-
t

Il ceduras. also followed up with a review of the emergency

12 ' procedures and operator retraining based -- the new information.'
f

1

( 13 As I mentioned ea.rlier, the analysis review was
!!

14 limited to the small breal LOCA including small break loss of
,

15b coolant accident caused bv other means initiated by transient
-o

u

16 ' and then resulting in a stuck-open valve. Strict compliance

-

17 with Appencix K and 10 CFR 0.45 was not requirec in this step.
,

I3 Instead, the review concentrated cn information neeced for the

I9 preparation of emergency procedures and the information needed

20 for the training of cperators.

2I DR. PLESSET: Could you clarify one thing? How does

m Appendix K read; is it required to use 1.2 ANS for small breaks4-

n.
" nero?

,

'' MR. ROSifCC"Y: Yes. Appendix K does not differen-
1:eaccerr mecce en. rne.

~c4- tiate between small and iarge breaks. The requirements

i .,

/
~
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'
1
a :

1 13
|

| f

1rw I L specifi.:4 in Accendix K acolv to smal? breaks the same as larce
o
a

2 4 breaks. The 2 multiplier is required. It is important to
:

31 keen in mind thau many of the restrictions specified in
, - .

|

4 Appendix K represent significant consercatism for large breaks
t

i

5 but might be relatively ineffective for small creaks.

6 Some on those were devised purposefully for largei

1

71 breaks. Tne 1.2 multiplier is a significant conservatism in
a
'l

B! the small break a*.alysis.
o
I

9l DR. PLESSET: So that's the one I thought would be

10 the most important one for small breaks. That is required

11 iaccording to the wording of the appendix just as it is for

12 large breaks, to use the 1.2.
,

i

( 13 MR. ROSZTCOZY: That is cor. rect.g
c

'
h

14 1, MR. SHUMWAY: You talked about retraining of operat- '

1 i
_

1g- ors cased on new information.e
. . . .

'l
I t

16 | MR. ROSZTCOZY: Yes.
i~_

17 ' MR. SHUMWAY: What new information?
''

-

13 ' MR. ROSZTCOZY: New information is basically the

M plant respcnse in the case of small treaks, the plant respcnse

20 with the design changes which have been introduced in these

21 plants.

22 MR. Z UD AL'S : Those findings are based on the analysiss

22 of small brea.<s.

,,

MR. ROSZTCOZY. Based on the evaluation of smali"

2:,;.cer a.oen i. inc.
25 breaks, thinking about them -- what can happen, how, so on --

4

2 ~/ 9 028
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I 14!

i,

irw 1O and tne suppliers of nuclear plants preparec guidelines for the
a
'I

t

2 ;g: c.recaration of emerc.encv. procedures. Tnose guidelines are c.ro-
.

n
f34' vided to the individual utilities. Eacn of the utilities are

,

'|

41'I responsible for the preparation of the emergency procedures so ,

i

1

5' they devised emergency procedures based on these guidelines,

i
6' taking into account any other knowledge the'; gainec frcm Three

7 Mile Island and since Three Mile Island, and the operators were
i
,

,

8i retrained based on the new emergency procedures, which are

9 significantly more detailed and complex than they nave been in

10 the past.
i

Il MR. SHUMWAY- So it is new emergency procedures you

12 talk about; not necessarily new thermal hycraulic information.
,

!

( 13 MR. ROSZTCOZY: The new procedures were based on a

la j careful evaluation and review of all the various possibilities '

d
,

i

15 .that can happen in terms of plant response should you have a

16 ,! small break.%
o

A

17 0 MR. SHUMWAY: Do you feel enere are some new tnermal
-

13 , hydraulic Information?

19 MR. ROSZTCO Y: New in the sense we have seen analys-'

20 es of breax sizes which result frcm depressurl:ation we have
i

21 seen analysis of break sizes which hang up at intermediate
,

22 pressures. Some information of this sort was available but it

23 was rather limited.

24 Routinely, if jou icok at the safety analysis repcrt
W eceral Reporters, lec.

25 of these plants -- for example, the operating plantc -- they

27 t; u'. q ()<.
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,

la_
|
,

Irw 1H did not have this information,
o
il
1,

2 DR. PLESSET: Have the operators of the pressurized
.

I

3 | water -lants -- have there been any negative responses to thee
j
..

41 new setpoint conditions for reactor trip and tne like? Have ,

a '

1

5' they all found tnem acceptable and desireable?
i

I

'l
6i That's a general question. I thought I saw some

7h responses that indicated some reservations.
s
1

3i MR. ROSZTCCZY: Let me answer the question based on
:
1

9 I nv knowledge. This afternoon, we are going tc have people here
J -

1

H)I| who have worked individually with the individual ut: .ities in

l
11 + the preparation of the emergency procedures for each utility. .

!

12 They are the people more aware of what discussions went on and !
,

,

( 13 h what concerns might have been expressed.
. ,

,

14 h
___

My understanding is that there were no major concerns
i

15 h in terms of the setpoint changes. The two changes in the set-
n

1

4 ceints were: In the c.ast, B&W plants had a relief valve set at
~~'~

--

i .

~~

17 ' the lower pressure than the reactor trip initiated trem high
_

15 pressure so that in the normal course of events, if there was

M say a feedline transient, the normal course was t".e pressure

20 started to rise. This opened the relief valve.

21 If the relief valve was acle to hold the pressure,

22
_

there was no reacter trip. If the pressure rose further up

23 another 100 psi or so, then the reacter trip was initiated frca

24 the pressure and the reactor was tripped.
W Eedef ai Reporters, Inc.

25 The advantage of tnis type of cesign pt.i : sophy is.

2|9 U
~
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16p
,

Irw 1 . that you exercise the relief valves cuite a bit. As you prob-

2 ably know, during the 30 reactor years of operation of B&W

3, plants, there were 148 occasions wnen the i ies were exercisec.
.

o
I

4 'i Based on studies which were done completely independ-

h,! ently -- I believe there is a reactor safety study where they5
,

i

6 just looked at valve behavior -- they arrived at the conclusion
!

u

7 ! the orobabilltv of the valve not closing once it was lifted is
n - -

i
P

3 two times ten to the minus two. If you compare that number to
e

i

9| the three occasions out of the 148 trips wnen the B&W valves

10! did not close, you get almost exactly the same number of one in

11 50. This is a disadvantage of design.

12 Now what is the design change? It is that they re-

( 13 ' versed the order of these two setpoints. They lowered the set ' .
.I

_
14 . .oint on the reactor tri"r and increased the setooint of thec -

y

15 relief valve. In the new design, if there is a transient and

-

-16 - the-pressu-e starts to increase as a result of that, first youa

%

17 reach the reacter trip and you woulc reach a valve opening only
-

la ! if the pressure started to continue and rise higher.
i

19 ~n addition tc these desi~vn changes -- the design

2C chances cn the setecints -- there were also new reactor trics
- - -

2! Installed; twc .new re trips. One is loss cf feedwater.-' -

2:
.

The second is en turhin trip. With these two new reacter trips
.

23 and the new setpoints, the expertation is that acs: cf these

:: _ .a.. s e e . . _ _c g _, _, _, .o .e w- _,.. a.. ... - ,_ 4.,. 1_4 _c ._ _ , - .e _=__e_e,,m_ e.,. n. ,
._ .. . . ,

. ..

' Meders' 9 ecorters, Inc..

94 va _1 v e . ,1& o,, ,
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1

1rw 1, Along these lines, I am not aware of any serious con-

2 cerns. There were a few otner items in the bulletins and sen.e
a

3' of these are being discussed in a lot more detail. One of them
!

4a that got quite a bit of attention -- and there is kind of a
.

I

i! '

5 spectrum of opinion on this; not everycody is of the same
I
;

. ' or. inion -- is the c.uestion of the reactor coolant pumps.4

|
7 1 When you have a small LOCA, what should be the '

3 emergency procedure? Should they tell the operator he should

9, turn off the reactor coolant pump or run the reactor coolant
I

f

h

10 ' cumes even if thev tric.ced out? Maybe start them up and trv. to
. . . .

11 run them.

12 The opinion en that question seemed to 1;e evenly

( 13 j distributed. Scme advocate One and some the other. Later on,

__ _ 14 we will discuss the various analyses performed and maybe that

15 - will be a good time to ccament on that.
l
.
4

16 ! -- - Agaiq do not see a ccmpletely clear black and'

~

17 white choice. There is some advantage of dcing it one way and

is there is some disadvantage ccming with it. If you do it the

19 cther way, again, you will have scme advantages and some

2C disadvantages.

'l D .o . D. .' .r.e c r ". - . ~ a a- ....'.n.'..'..e- 7 ^ *- " r. .' ' o " a: - v. . g .' = . . a~ ^ -

. -. . . . -.

m .e c. a a u,.w .? . o y g . , - * g .m. . e , 3 m. * . h.C,,m.h...qa be** p*go.w . . n &. g .e .e n n m. e. e .y
a me w*- -m . j a. . . ..--- e .. . ...

- g e p v 3 *. ~ .w . .H. a . ym., y '.' ~ g *-. %.C .w a. m. . . .im %. *. %., p g gn..p C w= .e.n c .e m. . w e .m. . %.p- * r..
,; .. y. . . . vw . == w .. y.. w

,
v* * j

2 mcre spuricus trips cf :ne reac:cr with the new arrangements.
* N E ectr 3. A fDCriert. I r'C..

25 We will come back to that later :cdav., as vou sa..
. .

..

') j O G "'a
~
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1rw 1 i| MR. ROSZTCOZY: These last few comment 3 I made were

:

2 general cc=ments applying to all PWRs. For exa.7ple, cne vendor

3' is reccamending one and another vendor is recommending the other
i

.

a one en the trip.
I

!

5 In terms of the setpoint changes which I described,

6 Combustien always had them the other way. They had what is
,

|
considered the new B&W design. I believe most of the Westing-

7 ,||
t

8 'i house plants are the cther way, too, but thev have c.lants in.

{
9, both cat.egories.

t
,

i

10 MR. ZUDANS: Mv cuestion was the one you phrased. I
- -

a
!

11 assume we will hear later the philosophy wny this switchover of

12 setpoints is such a good tning. Is it easier to, say, replace

( 13 || the relief valve a#ter 100 operations or so?
.

'

14 1 -
- MR. ROSZTCOZY: I'm sorry if I mislead you but I do-u

15 not believe we will discuss tha t part today. We will discuss3

!

16 ' the analysis'pir't but we are-not planning to acdress that part.
~

17 If you have any cuestions on that, I can respond to it now.

18 MR. ZUDANS: It appea ed to me kind of very sudden,

!^ talking abcut a switchover frc= cne system to the other. In-

20 stead of offering a relief valve, because it will fail to cicse

2-.v, -- e-, s a;* , .'00 -o-='.4 ..a, v. ". .io ~. .b e - a a ^_ ~.o . . W ." . .". ~- ' e2 -
y--- .

-

22 trip points suggested, are you allowing tne pressure to go

. ., , w. n ..,.. _._ wmm_". g^. "e#^-a. . v "m .". o. _- o_ a m v .- . . ~ . - c. -. o .". a . o.
--,y .

.
, ~~^

. .. .r .
-

..

24 MR. RCS2TCOZi: That was not the original purpose.
u..:,cero a.:>or ers. :-c.

25 Whv. is the relief valve there? It doesn't really nave any
. .

M **,

%.', ,, (-) .\
t

|
l / -
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4

1rw 14 safety cur ose for this tv.oe of transient. It might have onee .. .

||

2j for other occasions, but those sre not automatic openings of
1
.

3' the relief valve.
-

4? For example, you might use the relief valve to avoid !

i!
5j something, but those are not automatic actions. They would be

i i

l

6| manual. The automatic action is not a saf ety consideratior. - it
I
i

i

7 1 is just an Operating convenience. i

1
1

S| Wnen you go to the reacter trip, to trip tne reacter
|

9 under certain circumstances, that is a safetv. consideration.

|
10 l The main reason for the change was the very high prob-

s
'

11 ability -- or the very high frequency -- of occurrences of

12 these cases. If you look at the B&W plants, their 30 years of '

( 13; experience, there have been four small loss of coolant acci-
o
.i

141 dents because this valve was open. There were cases where the ,

15 valve was lifted as a result of a transient and cidn't close.
i

16 d one was the result of Ah electricata=algunction which opened
i

'

17 ' the valve for an extended period of time. Four of these in'3U

15 years gave you a probabi2ity of 0.13 approximately.

,-

In all cur considerations, wilen we have been working"

2C with the less of coolant accident -- for example, when the

21 criteria were derived -- probabilities of much icwer than this

22 have been considered. Cver a risk that a given accident repre-

2^ sented is a ccmbination of the two -- a ccmcination of the

24 probitility of occurrence and the consequence of the event --
.c. Fecerr R eporms, me.

-.

*0 there are two ways you car enforce a certain criterian.

-t
bSk,. O< u- -

/
,
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i

Irw 1 I You can have a risk criterian -- or establish
, ,

2' criteria -- for each of them, the procability of occurrence.l
:|

|

3 | The way our regulations are set up, we are following the second .

4 route. We don't have an overall criteria but we have a require-
,

5 ment on the probability of the events .id consequences.
i

|
't

ou have an acceptable can-6- If ccth of these are met v
\

.I

7l sequence. If one is met and the other is not, the risk can be i

|

I
| '

31,. unacceotably high. The main purpose was to reduce this verv.
. .

:|
t

9 ! unusual and very high occurrence of small brear. Biowdown.
i

10 j MR, ZUDANS: That would be fine, but to clarifv this
-

t

!

O

11 i in my mind, it doesn't mean they will now be making more j
i

i

12 reactor trips. Or does it mean that? If so, isn't the reactor !
i

( 13 L trip more damaging than just a relief valve? ;

4

la 1 There are many other things _cgming into action. What '

d

15 (I. I am concerned about is not to see as many trips as there would
4

i
16 ? be the other way. In other words, you are-paginc with a

I
i

17.i reactor trip for elimination of a relief valve. I am won ering

12 what the mechanical consequences are in either case. I would

19 certainif not want to trip the reactor tc save the relief zalve.

2C MR. ROS TCOIY: What the design change has done is

21 reverse this, too, so should the design be the sa:ne in the past

22 as 1: r now, then you would have seen 149 reacter trips.

22 MR. IUDANS: The reactor is not designed for that.

24 You cannot tar:e it. Teere are components that suffer frcr this
u-;ecero aemnen. n. ,

-.

...,.
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a

:

l'
1rw 14, MR. ROS~TCOZY: There is quite an effort going on to

'

2,L try to reduce tne number of reactor trips. Large portions of

3, this wtre initiated by feedwater transients, initiated frcm the
,i -

t

a feedwater systems.
t

i

5] Parra11el with the analysis review, what we have per-
,

h

6 f o rn.ec , there have been systems reviews of these plants, andi
1

l
7 one of the main objectives of the systemc review was the feed-

.

S, water system of this plant. Various things have been ciscussed
.

1

9 and I assume consideration has been given to improve the feed-
i

,i

10 water system in such a manner that the frequency of feedwater
s

Il transients in the #ut ur e would .te lower than it ha s been in the

12 past.

o

( 13 4 I have not been involved in that part of the review
.,

I|
|

14 1 and I cannot cive vcu the exact-conclusions of the review cutr.

15 : there is a definite effort to do this.
,

l
16 MR. ZUDANS: In other words, sodis'~other crouuf-

- -

-%

17 people will look at the total number of such trips and maxe

IS sure they are not more than the plant is designed fer.

1. * n2 err e__.. . ., _,3 .w,. ,. ,o- .a m_ _, , _ c ._ _2 _ e u .--e . ..._ . . . . - - _ _
4 -.w.,_- -7 w .--

2C was concerned about, at least, changes. I would be surprised

21 if enere were not responses of operators of PWRs in this

:: c r_.._e.v.. aum wn_ w _a _,_. w , ym_ ..c o_
. ._e _e . a _ a_ _- ._ _ d a v, .

,
.v. ; a _ . . - . _ . . ....

m 2a< _= _ o v ,^._,._e;~_,_--...a...,--
-- . .. ..

.

S . . L.M. . . . .n .s . new many reactor trips cccurred wherA, .m . n
..--

w: cerei aeooners. inc.
6-
0, vou had these 148 incidents?

L -

, -s .

r wI[|

v"
,
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il
o

Irw 1 !, .VS. . RCS TCOZY: I don't know tne answer to that.
u,,

n

2 I Additional information has been requested on those. We haven't
i

1

3; seen an itemiced list of all of those yet. Once we ha'se the
.

.!

4 information, I assume the answer to your question will be there,
i

5 DR. PLESSET: We would like to see that.

6l MR. SHUMWAY: If we hat 148 reactor trips, anyway,
<

1

7j then it means this change will just result in fewer small
i

|

3 breaks.
i

9.' MR. ZUDA'iS: The nlant is not designed for 148
i

-

1

I

10 reactor trips.
I

11 PROF. CATTON: Some small fractio:..

~ 12 ' MR. ROS;TCs Y: Since the B&W people are present,

( 13 ' thc.y of fered to cc= ment on any areas where they might be able
o

14 I to help. Let me check with them en whether_they have answers
u

15 ' to some of these questions. Maybe they can provide a little

16 bit more insight about how many of these transients resulted dr
1

17 .. o a c -m .- -4s.-
- -- ,

m. -p .a .r.r. .e.
-

v .4 n e .s... . .

1 ;- - ~ .n. =u 2. , , ean~.p.v.. . . ato . . .

20 I don't ha're the specific numrer of incicences tha:

1 ,m e-
..

,4me -, .o. . u. , . w... ..ow a"se - =---'c- ...i.-. ~,,, ' - ' -
--- e- . %.. ..--- v-. .. .~ -

22 believe, in cur presentation last Friday, there was a slide

22 presented which indicated the number of successful turbin trip

24 r u n b a c .c s , icss of single reactor coolant cr loss cf single fee -
QE90 er s t R f DO r'e r t, l **c.

-,

25 water pump runbacxs at the S&W p.'.g.tsg O\fa - va
f /



1

j 23

1rw 1 || Cn one particular plant that I recall c,ver a five-
,

n

2 '' vesr .ceriod, I think the number of additicnal trips was expect-
.g

.

4

2 ,, ed to be about 30.
1

4, MR. ZUDA"S: That's 30 too many, I assume.

'

S DR. PLESSET: Thank you. We will get some more.

1

61 Yes, Karl.
I

u

7 MR. MICHELSON: Have you considered the possibility

3 of an att.,matic -- but delayed -- closure of the biccx valve

9 after the actuation of the relief valve in lieu cf some of
i
,

l

10 ; these other possible changes, keeping in mind, of course, the
1
4

11 ' operator would then have to manually reopen the block valve j

12 after the transient was over? I

,

I

13 ? MR. ROSZTCOZY: This possibility has been discussed(, ,

.
,

14 l in our various considerations but I am not aware of anv case
. - . _ -

i
-

la ! wnen any or the utilities would have operatec- to ,ol.,:w up on_

i

16 that; at least, not in the short-term. _,
__

r

!
I

17 | There are alco various things we censidered tne long-
t

la term. : believe there is one that is being locked at.

I^ MR. MICHELSON: it would appear to alleviate the con-

20 cern about the valve sticking open because it would bacr. cp

21 that pcssirle single failure by autcmatic closing of that rcute

22 for loss of ccclant. It appears in many respects like a scre

23 favorable direction tc go than to start juggling around set-

.z- points.
.weeers, ae:c rurs. ir.:.

25 MR. ROSZTCCZY: Recommendation has been made b' some;

7. 7, 0 U;d-
,

i
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1rw 1 :! members of the staff that these should be kept closed for these
a

,

2, c.lants for the timebeinc.. The .crobacilltv of failure is being
.,

.

'l3, evaluated. Tnat reccmmendation was considered. It is my under-
o

4 standing that a number of the utilities are keeping the valve
!

5 closed on their own initiative.

6 c"ortly after the Three Mlle Island incident, they

7, decided to keep the valve closed and are operating in that mode.
o
'l

3 That is an accepted operating mode and has always been an
i

9i accepted operating mode. The fuel can follow that.
i
i

i

10 j MR. MICHELSON: Would it be a more attractive

11 alternative to require a mandatory operation to close the block

12 valve after each activation of the relief valve until the

( 13 transient was over with? This could also be done but you would
;l

la h count on operatcr action. It, again, appears cetter to do than
o

i

15 to start juccling the setpoints as they have been jucc. led.,u --

:

16 | MR. ROS2TCO2Y: No; the last item -- mandatory clos-

17 ing of the block valve -- would centradict scme of the presen.

13 e=ergency procedures. Emergency procedures in some cases --

19 not on the permit -- require the manual opening cf the valve,

20 so the valve is being used to relieve pressure for some of

21 tne transients.

-,
" MR. MICHELSON: I thought you assured us there was no

22 safet' significance to the operation of the relief valve.;

n.
There are no requirements to Open that valve. Scre desired'-

.MJ ed er a! Reporters, Inc.

' O" time, but no required time.
9

-c
' / () l 't 'T -r

Ua
l |
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1rw Ih MR. ROSZTCOZY: No requirement for ultimately opening
n
'l

1

2/ the relief valve. It is tnere and some of the e:aergency pro-

o,

3 , cedures ask the operator to open the valve if repressurication
1
o

4 occurred. Usually, the instruction is given in terms of a
f.
4

5| certain pressure level. If the pressure rises to a certain
4

1

6 level, then the operator is asked to open the valve to maintain

l
7! the pressure or raduce it, so the valve is being used ac a

i

i

8: result of operator action.
q

l

9j PROF CATTON: Is it a concern for operators doing
1

1

10 j the wrong thing? How much of a role does that play?
4
.

4

II MR. ROSZTCOZY: I didn't hear the question.

I2 PROF. CATTON: How much of a concern is there about

( 13 h the opergtcr doing the right or wrong.tning? How mu'ch concern
o

14 is there in these procedures?
Jr

1

15 MR. ROSZTCOZY: It played a very important role in
!

16 ) the .crocess of ceneratin~v the procedures. Questions have beena -

|

17 ccntinuously asked during those dicussions: What happens if

18 the opera:Or dcesn't follow scme of these ins tructi:ns?

1; . .w.o. --. ose s u ..- .- he V.e - =- = ..'...'..".. '..d =-; .-
-- : - . r .em

20 relatively basic steps. This would be a type cf thing where

21 ne operator learned this, and since the main steps of tne pro-

22 ' cedures are relative 1; simple, he certaini, would try to follow

22 those.
,

~. . - ~ , -. C.,.,. ,. O N. : 1: cperator ecuca 1cn were considered,
- - .

- r-
as-cere a. corms. n,c.

MC navbe one cculd back cut of some of these orccedures in the--

,
i

r,. ) i .

:
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h
1

I h future. Can you teach the operator to cc it right?2n~'

2 MR. ROSCTCO Y: Yes, I assume so. We can do that,
o
l'
1

3i DR. PLESSET: I would not encourace discussion of
.,

I
'

4 this point. Perhaps Mr. Ros:tco:y is not too prepared to go
,

i
f

5! into all of this.

6 MR. RCSCTCO:Y: A d fferent grouc of cec. ole -- system
. . .

7 people and coecialty ceoole -- who are in our operator training
I

1

4

i

af branch were the ones who followed up the emergency procedures.
I
,

9 Those oeoole will be here this afternoon giving a presentation
,

. .

,

1

1
10 to you. Tne questions en how the operator responcs to that,

I
i t

Il now they are bein3 trained, how emerc.ency c.rocedures are beinc. -

12 o. r e c a r e d , thos questions probably should be kec.t for tne after !

.

( 13 L noon 1ession. .

It
-

i
o

14 l PROF. CATTON: I was trvin9 to et a reel for this..

15 DR. PLESSET: Our concern is: Have we really improv-
t

;6 ed the situation or not? I'm not sure, but this may have been

U done in some haste. We will find out more this afternoon.

I s- Harold?

19 .v.a . e v 1 v e_2. y,,_,.,, ~- ,-- a- e__, .a _.. .. -, .- me a c,,._. . . mv .. ..

20 flict -- you say the valve is not safeti related, but tne

21 actuation cf that valve, how it is 2 sed, _s definitely con-

22 trolling how tne transient goes -- or the effect on the

22 transient. Yet, you don't require it to be in any one pcsition.

^4
Do you finc that to be a conflict?4-

wecerr nexrms, inc.

23 MR. RCS TCO:Y: First, let me see if ;, understand
|Tt',..r " f) I

t. '- '

, / v iI
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Irw 1[ your assumption. The valve is definitely safety related in
n
1

2L the sense that it is part of the primary system pressure bund-
o

3 ling and we have a very strict requirement for that. There is
u

1
.

4 no question it is safety related.

5 My remarks were that automatic opening of the valve
1

65 is not a safety related action. We have pressurized water
,i

7 |I reactor plants which do not have this valve at all. It is not
,

.!

l3; a necessity and doesn't have to be en the system.
s
o

9j All the new Combustion designs don't have this valve
!,
.

10 i there. In that sense, automatic actuation of the valve is not
!

,!

11 a safety related action. If you did that, then there are

12 various circumstances when you probably would use the valve,

( 13 and it is to your advantage,tc use the valve in those circum-
t

. 4

stances. Recognize that there is no restriction at the present14 '

I
15 time on the use of the valve.

16 : MR. SULLIVAN: It indirectly affects how the transient

17 goes, whether it is automatic or not, or whether it works or

13 not, is that correct?

li DR. PLESSET: We Know that.

2C MR. SCLLIVAN: In its cperation, it looks lixe it

21 would be part of the review cf a safety issue whether it was

22 autcmatiC Cr nCO.

22 MR. RCSITCCIY: set's taxe a simple case. Take the

24 same plant. In one case, it is operating witn the block valve
sce Gecera Reoorters. Inc.

25 cpen. In the other case, the same plant is cperating witn the

') '| O 0 j' ]
WG| Li / v

i
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r
Irw 1y block valve in a closed position. What is the difference be-

n
Ik
I

2 :: tween the two? The difference with the new setpoint, for most
h
a

3 .i
'

i of the transients there is no difference. For those where the
U

:

4. valve would cpen, the difference is that should the valve open,
I

5 it would try to maintain the pressure and it might prevent the ,

6j lifting of the safety valves. If the valve cannot prevent
.i
I

7I that, then the safety valves will operate.
l

8 d The second case is when you have the valve closed.
a
|

9 l In tl at case, the pressure rise would Just continue to the
1 -

a

10 i safetv valve. It reaches tc.e safety valve. The only differ-
a

i

11 ence is that the safety valve is a somewhat nigher pressure and'

12 , different design.

( 13 ! If it can be shown the safet.y valves are more reliable-

i
* .

14 than keeping the valve closed, that is probably the safer mode

15 h of operation. The real fact is if they are more reliable than

i
16 the safety valve, then the cest operation is the keep the valve

i
.I

t

l =e open and operate with the relief valve.

18 MR, CUCANs: Is the safcty valve on the same line or

i? a se. carate line?-

20 MR. ROS TCOZY: I don't know the answer to that.

2I DR. PLESSET: Separate line.

22 MR. 2CDANS: Those setpcints are in accordance with

22 the code?

.

MR. ROS TCC Y: Yes; typically 2500 psi and the"

cJecerai Reporters. Inc.

25 relief setpoint is 2400 psi.

,-

279 043
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1rw 1 I MR. ZUDANS: The safety valve setpoint would be way
I

h !

2 '| beyond the reactor trip setpoint.
n
u

I

3d MR. ROSZTCOZY: With the new setpoints now, the trip
1
i

4 is approximately 2300. Neat is 2400. The safety valve set-
,

I

5 point is 2000 psi.

6, DR. PLESSET: Maybe we should go on. We will De
Il

7 talking more about this later. Go nacx to your set program.

I

a '| MR. ROSZTCOZY: Yes.

I
9a I had a few more sentences in my introduction. It

l
10 l turns out, I believe, these questions have already asxed for

I

i

I I11 those responses so we are ready to start our presentation.

12 We have three presentations this morning. The first

( 13 will be by Brian Sheron, who will discus.- the i,tems relating
-

, .
.

14 to the Michelson concerns. '
~

15 q The second presentation will be by Mr. Audette, who
!

o

16 :i will discuss the small treak analysis that B&W performed during

17- the past month.
i

is i The third presentation, which is not on your sheet,

19 will be given by Norm Lauben. He will discuss Other calcula-

20 tiens we have performed for the B&W case. Originally, when

21 . this program was prepared, we assumed Mr. Audette wculd dc nat

:: presentaticn, alsc, so we had one i t e. there. It new splits
.

23 inic twc. Audette will dc part and Lauben will do part.

24 We will try tc ccmplete these in tne morning and
DJedef ti ReDorters, IFC. i

25 spend the afterncen on the guidelines and emergency procedures

/s7

..L t , ,t.
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)

1rw I' and coerator training.
h i.n

2 |! DR. PLESSET: Fine.
<

>

3 MR. ROSZTCOZY: Brian, would you please start?
i'

4 'I MR. SHERON: Gooc morning. .

4 !

5 (Slide)

i

6 i What I will be speaking to you about this morning

7 deals with natural circulation in the B&W plants. Specifical-

3 ly, I will be addressing the concerns of Mr. Michelson that he

9i raisec in a draft recort written on B&W raised loop plants.
.

.

,

a

10 ] Just for history, for tnose not familiar with it, a
..

Il draft report -- handwritten report, I guess -- that we obtained-

12 in early April of this year by Mr. Michelson wac written ex-
,

13
( pressing what was considered to be about six major concerns on

1 . .

la h 205 fuel assembly plants. This was in reference to the Belle-
'!

t

15 fonte acc.lication, I think.
i

.

!

16 " These concerns were transmitted formally from TVA to
-

I.

17 Babcock & Wilecx in a letter of April 26th of last year. B&W

13 evaluated the concerns in this letter and responded in a letter

19 to TVA on January 3rd of this year.

20 would feel it fair to say, as I understand in-

21 fcrmally frcm B&W, they spent anout a month or two evaluating

22 the latter. They did not feel there were any significant

23 safety ccncerns. As I understand, tnat is any there is a big

24 tine dela'y between April and January here.
LCeJederal A fDCrter5, Inc

*C '

In April -- around the 14th, the first or recond week--

r
9

i.- ' ' 't Jstr}
L: A
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,li

'!

Ih of the month -- a copy of the report was received, at least in1w
n
h

i

2 the analysis branch, and that was when we were asked to review
,

!
i

3 ' it and to provide our evaluation on it.

i

4| On Mav 7th B&W came in witn a report on small break.

!

5 analysis of their plants. This is the big blue report. In i .,

6 they devoted one appendix to more detailed evaluation of the

7' concerns of Mr. Michelson.

S] (Slide)
a
!

9 DR. PLESSET: Is that the first time you were aware

10 of this analysis?i

I
.

Il MR. SHERON: It was the first time I was aware of the

12
.

report. I think it was the first time most of the staff was.

13 There was an internal memo frcm Darrvl Eisenhut to a number ofR.
H

-

. .

14h office directors, I believe it was, dated around April 14th and
f

..
10 it said here was a report he received from Mr. Michelson and he

3

16 | was passing it cut for our information.

17 I called Carryl and, as I understand, this was re-

la ceived by him from Mr. Michelson. It was, I think, at tne site.

t9 At least, that's what he told me up at Three Mile Island. I
'

2 'O read in the Post what everybody else did, that there was a

21 pcssibility the staff might have had a ccpy prior to the Three

22 Mile Island event. I do not know who go it or what the actual

23 circumstances were.

.
4* N" O'TOOrm. L .(m y .^ m-r. - ~~v--. .

k.Jecers Reoorters, Inc.
.

9c
MR. MICHELSCN: I think it is fair to say that the"

i

.

, fJis I.

l /
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I

1rw I!, staff did have handwritten copies of this material at least on
u

2E, 10-21-77, since that was the date the handcopy returns were
d

3 I returned to Jesse.
.

4 h, MR. ROSZTCOZY: My understanding is that one member
11

l5 of the staff received a copy of this from a member of ACRS, I

6 believe. I'm not sure of the date; somewhere along the line
1

7 |!
!

| Mr. Michelson indicated. That copy was not circulated within
u
.I

!

2' the staff. The people who are here today and the people who

9 have been involved in these reviews have seen the report for1

i

10 the first time following the TMI-2 incident..

II
.

MR. SHERON: In reviewing the report, there appear to

12 be six ma]cr concerns that were addressed with regard to tne

I I3 natural circulation pnencmena in B&W plants fc11owing a'small
I! . .u

l'h break accident in which tae steam generators were required toe

h
a

Ic1, remove tne decay- heat.
U

16 ] In addition, there was an additional report written
,

l '' by Mr. Michelsen. I think he referred to it as more or less

15 handwritten notes. This addressed one other item. This was

19 for a CE System SO plant. This was the effect of ncn-condens-

20 able gasses. I intend to address that tnis =crning, also, as

-,

part of this. It was not specifically pointed cut in the B&W'

--
" report.

,,
The seven items were: Acceptability of intermittent--

, ' .
natural circulation.'

LC9 Seder 3. A fDor*erl, Iric.

na
Time delay in transitioning frca natural circulation'"

.

b(
I | .
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1rw I to pool boiling mode, or reflux boiling.

2/ Item three, the pressurized level is not necessarily
||

|

3| a correct indication of water level in the core.
4 The consequences of if an IFA small break is isolated,:

I

1 what happens?c

3,

l6, Another was the pressure boundary camage due to

7 L bubble collapse, like a waternammer effect.

8 i The fact tnat the energy leaving the break is not
t
i

9l necessarily the enerav that is being generated and exiting the
a.

--

1
10 - care.

11 Okay, so when one talks about if the brear carried

12 away the decay heat, one must take into account wnat goes out

13 h the break is not what comes out the core.'

c
i: . .

i*n 4
1 The last item was the effect of non-condensable
1

6

1 '5 l, gasses, on which we co not have any formal information sub-
. .!
'' mittal from S&W at this time.

,

1' l What I will be talking to you about are seme staff

1: ,

estimates tn.at we have put togetn.er.

17 ( c ., .4 - )--

-c" With regard to the intermittant natural circulation,

*1 which we have come to call the "Michelson Effect," that is, what*

22 happens is you get stear butbles. As the system depressurines,

. - -; ..~,..c.,,- e ... .- .c , = s.h ..b.e ".o .' a ~, . . ...a" c -a,' -- " --- . - . n e=- "---"'esa ... - - - - - -v:

.

are formed and ca.m accumulate at the high points in ne system,
'-

asece,. aeoomri. me.

*C'- be it the apper head or ecp of the candy cane, and if tne'; de

279 048
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i
,

Irw I accumulate at the top of the candy cane, this is the hot leg
.

a
|21 U-bend, and when the steam volume exceeds the volume of the U-

::

3 ! bend, then I have broken my natural circulation path and the

4 natural irculation will cease.

5 What happens is that because I have now lost the
t

6 ability to remove decay heat, the system will start to re-

7 pressurl:e. When it does, what happens is that you will con-
o

3 I dense out some of the steam up in this candy cane and you will
1

9|reestablishnaturalcirculation. Restore the heat sinx and the

10 pressure starts to ccme down. You cenerate voids, then. These
r -

i

Il voids accumulate in the top of the candy cane. You break the

12 natural circulation. You would expect to see some cyclic re-

( 13 . pressurization.i

.n

la "
.

(Slide)

15 Just to refresh some memories, this is Three Mlle
il

161 Island. This is the lowered loop plant. This is the candy
i
,

'7i cane I am talking about. When the volume above this lower part'

I3 of the U-bend here becomes filled with steam, there is no

I9 lenger a ficw path for liquid here.

20 PRCF. CATTON: What is the radias here of the candy
i

,' cane?~

-,
A MR. SHERCN- About four and a half feet.

23 PRCF. CATTON: The rise is tne tcp of the candy cane.

,

MR. SHERON: It looks like about 30."

Mec eret Reper ers. 6ne, f

~c
PROF. CATTON: What is the diameter of tne pipe?"

m h. Q7o tr,-

I /
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i

1rw I MR. SHERON: 36 inches on the hot leg.
I

i

2F PROF. CATTON: The distance between the centerline of
1

i

3i the rise and the top of the steam generator -- centerline of
4

:
,t

4 I the steam generator to the centerline of the pipe.
-

15; MR. ZUDANS: Ten feet.
,1

6i MR. SHERON: I would say the radius was about four
1
i

7 ! and a half, so frcm here to here is nine.
i

3, PROF. CATTON: Thank you.
!

9i DR. PLESSET: You assume that the system is capable

i

10 of repressurizing sufficientiv. in this discussion so that you
1

Il get ecndensation of the steam again and you start over, is that.

I

12 , correct? !

|-

I(' 13 h MR. SHERCN: The actual analysis would determine
u

,

la whether you have a sufficient repressurization there to con-
o

15 i dense the steam.

16 / DR. 7LESSET: Do you see that?
.I

17 MR. SHERON: The calculations by B&W have shown in

15 the Icwered loop plants that this phencmena doesn't Occur. It

1. " .- sa.d .' c ^ e .' " .". '. a- w e.e ..".a." - - a. d i . . ~..~.'o. ""'e c v. c ' ' -y . . ". a. nio . e : y. - .~.. -

20 repressurination does occur in the raised Icop plants. It was

26 not predicted to occur in One icwered loop plants based on tne

2^ 3&W analyses they submitted.

23 MR. Z'J D A N S : The pressure goes up faster than the

,.

m n .e v a s n . m..A u e. n a n o.. , v .n * , o .m. . C ~a r . .w n . . . v 2 .a .n. ~. %. p v a. u - ~. v~ .e . m. .k o.s.
- .ep --. . .yu. .y

.

.. .. .
2

4vv .w

D Esceret f.eportef t,19C.

..
pressure would then go up faster than the temperature.2-

r
||f

N, ~ '')
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|i
a

irw Ih MR. SHERON: Yes, in order to condense the steam.
,

I2' MR. ZODANS: It is a very sensitive situation there.
i

3I PROF. CATTON: What is the difference between the
.I

i

4j two? Is it because the pressure rises faster with time, one
3

5 over the other?
.

6 .1 MR. SHERON: Yes. I checked. As 7 understand, there
.

,

1

7 is no clear-cut geometrical difference one can atribute to whv'
f

'I
1

c|m ~ repressurization in a raised loop and not in a loweredcne sees
!

9 loop.

10 i I know Bob Jones is here. He performed tne analysis.
a

l
Il ' I might ask him to explain.

12 ' MR. JONES: Well --
..

( 13 PROF. CATTON: Could you repeat the differences again

i

14 for me?'

,

f

IS U MR. SHERON: The other geometry would be this raised
1

i

16| loop design, which is the steam generators being Just essential
i

17 .o a-n _4 < _ 4 ._ u, e .- -

13 (Slide)

3, , v .o e. . Ca~ ~. . Cx.4 . .s. a_ , , ,,, - - ,,y ;
. . _ . _ _ _ - --n - - <.-_oec .

n, wees m u, c . . _.._nm. ~

2C circulation faster than the other.

21 .v n. . .c u.r R ~.4. . .w. o_ 2 _. a _ a_ .in_o c,w;we
o- . n_ _ _ o_ s o-,_,_ _4 .,_, _-o

. v y . . . . _ ,

:2 _ _ , . . . T. v _..e _ ,y v _. e_ o , . . _ .__o__..._____4.,.- : c . ., a. _ _4 , . _:a_ ._,__,_,_._s.,,.w , ,,,_- -
.. . , 3 v. a e .m ..

23 circulation o ka'z ? And then jou see a repressurication, whichr .

.

then condenses the steam at the top cf the candy cane and re-'-

\N Efd frat AfDorters, Inc.

25 establishes liquid ficw and aet the lic.uid . n, a tur a l"

-
, , ,

f ~I (-) U' ~ ,
/

.
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1
It

Irw 1 ,i circulaticn again, which, in turn, reduces the pressure anc
,

'l

C
2 allows the steam to forr. and to break the natural circulation
,

: low.
.

-

..
||

4 PROF. CATTON: So it burrs. It sort of burps along.

5 DR. FLESSET: The lowered 100.0 clunt doesn't do this..

6 MR. SHERON: That was not calculated to do th1s
:)
1

7 ,i intermittant repressurization.

1 DR. PLESSET: Is this affected by the rate of .igh,
o

I

| pressure injection, for example, cr is that cuite independent?^
Y

,

o

1

10 | Is that not supposed to be functioning?
1

,

II MR. SHERON: Mr. Jones can help us here.
,

12 MR. JONES: Bob Jones of S&W.
*

,

( 13 L .Both .clants exhibit this phenomena. The Davis-Besse
4

Il

14 exhibits a somewhat cyclic behavicr. At present, we are now

15 l attributing it to basically a larger column of ccid water in
1

l'- the ster.. generator on the raised loco arrangement, wnich gives-
-

1

!
!

l~ you a greater potential to reestablish natural circulation.

12 DR. PLESSETr Sc you have a somewnat =cre effective

la
heat sink is wnct you are saying, if I understand.7

-,
A MR. CCSES: Easically, it is not tne heat sir.x per se

et4- here. With the 1cwered loop arrangement, jou only have a driv-

,-

" inc head fren about the mide.cint in the cenerator er fcr natu-- - .

23 ral circulation. Ycu nave the whcle generator column.

^4

u :. . : r e .e r. . w.w. , .. c ...e . = s a " .. ~. 4 c .. a- c,c .'..*.^ .hez.
.

-

.~ . . .
.

' C' I?Cfrei R eporters, Inc.*

^C calculation that are impcrtant? Can you say? Oc you assume--

. ~. qp
'f h ',.L/
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l

Irw 1 ycu have a break?

2| MR. JONES: Yes.
I

3| DR. PLESSET: It doesn't matter where it is?
|

4d MR. JONES: If the break is in the top of tne hot leg,

5 ,.ou __v
,

I

I

6j gg, pLESSET: It would be quite different fi c.? , say,
4

I
7' stuck-coen valve.,a

t

3 MR. JONES: It would be somewhat different. It is
.

|

9I nreak-size dependent,

l
10 J DR. PLESSET: In addition, you have break location.

II MR. JONES: As long as it is in the cold leg piping,

12 ' you woulf see roughly the same phenomena occur with the same
.

13 ' break si:e, whether.it's in the pump discharge piping er the
L
o

} ~4
. . .

suction piping.

IS If it is in the hot leg, it is pocsible you mighi see

16 | a system repressurization dependent on the break-size, but it
.

|
, , ,

should not go as hizh because of the ability to vent steam''
.

I3 cirectly cut the breax.

,-

DR. PLESSET: How sensitive is it to the rate cf"

2C in;ection? What assumption is made there?

-,

e' MR. JONES: The analysis assumed the availability of

,,

4- cni' One of the high pressure injection systams.;

23 3 p. . o _ _r e ; r_ . . r , ,. u .: c e , . . c. .>-

- . .. -- ,

~.
'- MR. JCNES: Fully operating.

.MJ ed f3 R eDCrters, Inc.

4.C v..
* +w 2 e - s .i " ~ a. 'ae u_ .". e . = _ = . > ,.w-..e e__s_ c _: .. . e 2 . . u ., v, o * 2 ,,-

... y.

, - ,
6
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1rw Ih in the cumo dischar e clo.inc, we are losing some portion of the
,

. . w .

n
h

2 HPI fluid through the break directly. The amcunt of the re-
,

1

3 ! cressurizaticn would be somewhat dependent on the injection
u. , -

i

d fi l! because, if you have more injection, you will possibli not
:

'
5 even see the repressurl:ation hecause you would match tne leak

|
'l

6' rate earlier.
i

'l
7' CR. P LESSET : I think Harold had a comment.

, ,

1
:

3|'
MR. SCLLIVAN: Wouldn't you say the effect is calcu-

i

9! lating the level and that height is very important on how tnis
i

<i

10 j affects the circulation?.

,

f

Il MR. JONES: I woulcn't want to characterize it as

.
12 ' verv. =portant. It coes, however, control the phenomena.

.

( 13 !I As far as its impact en the actual calculation, if.

d
14 1 you had a taster bubble rise, you woulc interrupt the circula-

s

'l
If tion screwhat aarlier and start the recressurization. Trom '

, -

|
-

16 roughlv the same c.oint the svstem is already down to 1200 ps
. .

,

17 and you would repressurice until you drain sufficient volume

,3 frc= :ne system to establish a condensing surface in the'

19 generator.

20 The actual dynamics of the slip model, as 1cng cs it

21 is reasonable, will give ycu roughly the repressurization ycu

-- . ,.
-e sncu;; see.

23 MR. SULLI7AN: Let T.e repnrase that. Hac E&W checked

,

_e e e k.r w w e .i .' .t_
_ r_ _x w , a_ 4 = e ..,e. a_ _l a m' _4 .".s '. = "." d = *. a.w. g _4 _. w

__ . _ y .;
4- ~^ '

-v .

k;eJectf 8' A fDcr'ers, Inc.

25 might calculate the two-stage level?
e r .

r) ~ {} \ i ' ' N.t

L
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Irw Ih MR. JONES: Our bubcle ri:;e model nas ueen checked

2 L within the vessel region. We used the Wilson bubcle rise model.
r

i

3 We have checked it versus some level swell tests that have been
,

4| performed by Westingheitse on GE-Hitachi data.

5 MR. SULLIVAN: Not; you use it in the pipe, is that

6, rignt?
I

I
o

7 f MR. JCNES: Correct.

8 DR. PLESSET: I think you hac a question.
1

9| MR. ZUDANS: I would like to understand this ccmplete-
i

. 10 ly. In this configuration, there is a greater tendency of

11 cyclic behavior than in the otner configuration, and if so,

12 does tnis cyclic behavior exhibit stable appearance or unstable
*

!

I 13 appearance? Does it grow in araplitudes, cr reduce in amplitudes |
4

,

14 here? How do you get out of it?
.

1

15 j MR. SHERON: I have a ccuple of slides on that.

; <

16 " DR. PLESSET: All right, I think Ivan and then Harold

17 next.

la PROF. CATTCN: Does solid water occur before ycu

17 r"curn to natural circulation or do you have to condense all

2C the steam cut of the candy cane and steam generator cefere you

21 can return the natural circulation?

22 MR. JONES: I don't really anderstand your question.

22 If you mean withi., the ver; shcr time that these an' lyses have

24 been performed, for over the first hour you do nct return cc a
ueJecerei Aeporters, Inc.

25 solid configuration?

r

U, r .J.
-- ,

2 .' 5) D
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1rw I PROF. CATTON: That's the answer I was looking for.

2 I am wondering now you initir.te the natural circulation process
,

3 when v.ou have a lot of void in v.our system, . car ticula rlv. if the
;

i

4l too of the candv cane is voided. If you don't condense that
1

- - ,

1
n

51 bubble out, how do v.ou start it?
q
h

'l

5! MR. JOSES: Basically, this is a terminology problem.

|
7' I was warned not to call it natural circulation and I messed up

i

d

2' there.
i

I

9' PRC". CATTON: I'm not bothered by you calling it

1

10 ' natural circulation.
1

1

11 ' MR. JCNES: What haepens is when v.ou get the bubble

:2 in the U-bend.in the no t legs, you interrupt tne heat removal
.

( 13 0 '. rem the g aerator. We can use that term. As yo.1 drain the

la syster because of the break, v.ou will slowlv decrease the level
. .

Il

15 , in both the generator and hot leg. At some point in time in 1

1

16 , the transient, you will uncover the auxiliary feedwater in]ec-

17 tion no::les or.ycu will bring steam in contact -- steam will

3 he in the tubes of the generator at an elevation where the

M 3 , , x. , 3 4 , . . . o_ o_ a.wa... ,s 4 .,. 4 _, ,, . 4 g 2 . . a. .%.e.. von w t,. .i a. s _ _, ._ . _ v-:
. m. .. . ; , - .. . . . ..

20 condense steam. This is whc we are calling the natural

- .. t'..a.d .".= a e i .a ~."..e.-o..#.'".'. c .i .' a. .- cda.a; 4 uia*-4c.. *a~ ' "
.a -. + - .e

mm p c.e. . Cr~.m m. m. . I o,w, a,.s.. ~.. e a . . 3n 0 .e. .n. - u a C r.. . . . - -r - ;
* .. . . w w.. . y .

23 natural circulation 13 we nornali; mean. You mean initiate

24 cendensation. Your Cyclic beha'iier is gCing from Cen ensatien
32S ed era t S tDO r te rt 1%

25 Oc ".c Concensation.

L .' i ) O .C' O
') 3 #
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l

Irw IO VR. JONES: The cyclic behavior that is exhioited for
o
il

n | Davls-Besse is or two norms. The 11rst repressurl ation that. . . . .. . -

p,
1

3" occurs is stopped due to a two-phase mixture being built up in
i

i

4' the hot leg due to steam being created in the core and then

'

5 into tne hot leg and raising the mixture. That overflows into
.

!

61 the generator, establishing tne generator again as a heat sink

l
71 and brings the system pressure down. i

o
't

i

a Later into the transient, we ar. no longer able to
a

9 support the columnar mixture in the hot leg up above the U-bendi
.

|

10 j and we create the bubble again, start repressurization, and we
t

Il come out of that repressurization in the condensation mode.
.

'
12 We go into a condensation heat transfer at the end of that

r .

I 13 repressurl:ation.

h. .
14 " PROF. CATTON: I followed about one-tenth of that.

h

15 :i MR. ROSZTCOZY: Maybe a little background is needed,
o
,l

16 j The so-called cyclic repressurizations do not represent a large
,

17 number of repressurizations occurring. In one case, t r.3 lower-

,

7 e- ed loop case, it goes through a single repressurizaticn and

la then depressurizes again.a

2C In the raised loop case, I believe it goes t'crough.

21 on two, and that's all.

-, ,..(c21ce)z-

22 PROF. CATTCN: How important is the stea.T genera:cr

,

to all of this?'-

w. cv aeoonm. inc..

0- MR. ROSZTCOZY: Tnat _s the ncrmal mcde of decay heat4

ogo a r,7
L; i v:
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1rw 1 || removal during a small breax accident so it plays an important
H

t
i.

2 ", role. Calculations have been cerformed as to what would ce the-

I
o

3 l case if it was not available for any reason, and in that case
1

4: there are other wayr to remove the heat.
i

5 PROF. CATTON: So the steam generator doesn't matte _,

6' then.

.

7 MR. ROSZTCOZY: No, I didn't say that. I said the ;

l steam cenerator is the normal mode, and that's what you would3
1

-l

9' like to have.
l
4

10 l If you con't have that, then you can remove the heat
' t

i

Il l by other modes, wnich is maybe not the favorire mode, and there

12 may be a time limit before sometbing has to be done. !

*
<

( 13 L PROF. CATTON: We want to stick with the most favored
1

L i

14 1 mode, using the steam generator. How sensitive are the results :
,

15 to the ability of the steam generator to rencve the heat? In
b

16 other words if I take and cecrease the present efficiencv thatr .
;

17 would result, from looking at the B&W analysis, in about 50%,

15 is that a lot or a little?

1 ^7 MR. ROSZTCOZY: A steam generatcr is more than ade-

20 cuate to rencve all the heat, so it is no problem in terms cf

21 removing the heat if auxiliary feecwater is arailable.

22 PRCF. CATTON: Sc you don't have to re very careful

o

23 here --

24 MR. ROSZTCO Y: It matters to the extent there are
%C93fCef 86 Q eDOf'ers, Inc.

,-
: certain physical phencmena going cn here. Unicss you are

ra
l,iU O' ' rs-O/
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i

Irw I[ careful, you can completely mask that. For example, the
h

interruption of the natural circulation mentioned here does not4

31 show un. if you use the steam cenerator carefully. You have to
; _ -

1
6

4i be careful to the extent that you are modeling the actual

5 physical phenomena. Beyond that, exactly how much heat you

6, remove will al .:- scmewhat the course of the transient.
l

;

7l It seems to have relatively little effect on the final
|
,

3| conclusion, which is measured in terms of water level available'
I

9 ) in the vessel having covered the core.

10;I
| PROF. CATTON: At present, as far as I can tell, there

II two models of the steam generator used by B&W. Both ofare
.

12 them are, in my view, extremely simplistic. I don't see how '

,

( 13 they could represent much physical phencmena. Do you think
e
o

la ! they are adecuate?

15 ] MR. ROSZTCOZY: Each of these have been described up '

il
*,

l

16 1 to now as being arrived at in physically thinking about the
o

t

l '' .i' system, seeing what could happen. The calculations were per-

13 formed. The calculations for one of those models you are re-

19 ferring to confirmed each of these and fcilowed reasonably

2C closely their expected behavior.

'1 These are also the same physical pnenomena that have'

,.

'* been described in Dr. Michelson's report twc years ago. Sc,

22 independently, which One are we folicwing? Our own thinkin ,

.

'' Dr. Michelson's worx, cr the calculations?
D Eedef a' Repor*ers, Inc.

e-
'O The conclusicr.s seem to be the same. Based on that,
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'
,

| 45
, I

|
'

1rw 1q our judgment is that the present calculations are orettv good,
I!

2 [i representing the basic phenomena,
.

3 l I mentioned in this review we didn't stick to the
t

4 exact requirements of Appendix K. Before we would consider!

I
t
'

54 this matter an approved matter, we required more sensitive

6 studies on the representation and noding of the steam generator <

i

7 L, and, after tnat, c. ave our ac.croval for this model. We exr.ect
,

.

'l
t I

3' more work on it. :
t

a
1

91 PROF. CATTON: I gather the physical processes of the

10 steam generator are not important. You said the B&W model
!
I

Il '

gave adequate results. That's a two-node, single-heat transfer

12 coefficient, single-temperature kind of model. -

/ 13 ,' If that gives good predictions of what behavior should
:I ,

14 be, the rest is probably not important..

a

IS ] MR. ROSZTCOZY: Let me start again.
I

16 1, PROF. CATTON: That's okav., I heard vou.
.

.

17 MR. ROSZTCOZY: Certain physical phenomena, the model

13 has to be sufficiently detailed for these. One of the 3&W

,-
'' models you are referring to did nc: predi:: an interruption

v
of the naturai circulation. That was not sufficient.'-

3 PROF. CATTCN: Which one was that?'-

m" MR. ROSZTCOZY: The one which did not have an extra

23 node en the top of the candy cane in the upper plenum area.

2' When the extra ncde was inserted, the physical phenomena was
* co . cecers' Reporters. Inc..

4ce

predicted from there on, and we believec we had a reasonable

r
'I' (-) |n a. */ -

9 v
1 /



t

II
i!
! 46
i

i

1rw 1
- - ---

answer. Questions still exist in our mind now much c1:rerence

2j woulc be introduced in the calculations if tne model is further
i

.!
7 i
- 1 detailed.

4

e

! Our present judgment is that it will make some'

5 difference but we are not seeing any significant difference,
;i

6' neither in the physical phenomena nor the final result, which

7: is the water level in the vessel. You need a certain amount of
1

t

S: detail once you arrive at an acceptable level and further re-

9 finement from there would make relatively small changes.
i

h) PROF. CATTON: That would be fine but it has to cc i

.

I
II i

,
with the piping system tube of the steam generator and not the

12 details of the steam generator, itself. !-

o

( I3 MR. ROSZTCOZY: The interruption is due to the bubble
a

7,1
forr.ation at the top. This has to be correct e.t the location r

15 j where it could form. It has to permit it.
11

a
l'" As mentioned earlier, the heat transfer area of the"

17 stear generator is a lot more than wnat was needed for this

13 purpose. There are some differences in hcw you mcdel the heat

: -

transrer.

'r'* PROF. THECFANCUS: One way I understand ycur response,

m
Zeltan, is tnat you more er less decided beforehand -- before--

22 you did the calculations -- what you really wanted to get cut

23 of this, wnat feu expected to happen, and used that as a

.
'' criterian tc Justify whether the calculation was correct or nct.

Ac,.s.c. ei a. cn.n. inc. ,.

25 That stri.<es me as puzzling.

-
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Irw 1 In view of tne fact you have Oli kinds of capacility

-a

2
's to run calculations -- detailed models -- wny can't you usea
n

i

1
3 some of those to do a reasonable iob instead of cre- udc.inc.. .

i

4' things on a model iudgment and then running out a very crudea
l
1

3 calculatien and saying: "That's what I expect, that's what I
I

6' cet, and everything is fine."
t

-

71 MR. ROSZTCOZY: The first step of evaluating in cne's,
!

3 . ', mind what v.ou exc.ect -- what kind of respense vou exn.ect --.

il

9 from a system is, I believe, a verv incertant stec. It is iust
. . . -

10 | as important as doing the actual analysis.
-

'

;

11 ' As it turned out in tnis case, that was done for a
.

12 ' different reason. The reason was, simply, time. It wasn't

I

( 13 done by us; it was done basically by B&W.

14 h In order for them to be able to arrive at guidelines
<

15 on the time schedule they set out for themselves, they put
.

16 'i together a task force -- a relatively large-sized tasx force --
- c a.1, Inc,udinc. ceocle o. various disciplines; inclu inc. scme r.eco e

. . .

15 from the analysis area, including people with system design

I? experience, people with operating experience and so cn.

20 This group was working in the preparation of the

C culdelines. Thev did net have the time tc wait for the ccm-
- .

*w. . . a. .s .. .p. . .C. . A.e .v2
-

2 u l,; o .4 - mo . s.o c 4 .,.S. a .7e . i r o. C: . n e. .- s.= .
w..u .u o -.-v. . .* r

~

jv- - y . . 4 . . ;- u, . r a. , - c_~;
. ; y.on a .qr. : . ~. u.r n ~.N Q *L c . T. . . 4 . . L... _ . .v.. . . ..

,n., =a <-

24 1Cnged ansW3r -- whiCh I am nCt very much interested in -- With
Me Cecera' Repomrt. I nc.

- _7 .i * b.e u# e ' ' " 7 ~ . T" ** b.o ." ". ' e . n _e '. * ' '. e , I ." A ^ ^ c, *. _d' e *. ". .'. s " ' ' '.^#9* 2 "
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1rw Ih I'm sure you can do them, or people working for NRC can do these
ti

?" calculations. In view of the urgency of the proclem, why don't

n
2', you do something about it?

i

n

4 l' MR. ROSZTCOZY: You will hear later in the presenta-
,

5 tion what we have done. We have used for our calculations the

6' most advanced version of the code that was available. Tnat
I

r

7' will be presented later today. That's Norm's presentation.
9

3 I In terms of what can be done by other codes, like the
!a

9| TRAC code, I believe they are trying "o do a calculation for
:
4

I10 the Three Mile Island case. We have requested a calculation
i

,I

11 I for similar type things, not related to this. It is related to
- ,

12 one of the other problems we ran into last summer. Tney re-

( 13 quested a calculation to be done by the TRAC code in October o*

la' November of last year. It is still not complete.

15 ,i Some of these complex coces, in terms of producing
o

16 results when needed, are not necessarily at the point where you

,,

coulc, get tnose results frcm one week to another.
.

i<

13 MR. ZUDANS: Along tne same line, I understand that

19 you expect certain things to happen, and it is nice to be able

20 to confirm it by whatever analysis acdel you ase, but what

21 physical actual experiments or actual behavicr in pcwer plants

22 cc you have information on that indicates the actual behavior

23 in respense tc what ycu expect it to do?

24 MR. RCSZTCOZY. Each of these models are being bu11:
D Feders: Reporters, t r'c.

25 ap frca -- let's call - t submodels. No.mally, there is

-

') ' /'O 'Q)
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n
'i
h

Irw 14 experimental evidence available to check on the individual sub-
h

H
2" models. Mr. Jones was referring to some of those in connection

i

1
2 with bubble rise anc so on. In addition to trying to check

d
i

4 each of the submodels, there is emphasis on integral tests once
,

5 you tie together all the submodels and try to check this

.

6; against available experimental evidence.
a

7' The one tnat was used here was Three Mile Island.

1

3 ! I believe we will. see some of tncse curves here today. The
1

9I other integral experimental program where data is available isj
6

10 1 the SEMISCALE exreriments. Tnere was one SEMISCALE experiment
I 6

,

I

11 <i run a few years ago, which was selected as a standard program
,

,

12 for st.all breaks.

||

( 13 h Comparisons were made between that test and the

'la calculations. We learned a number of things, which were

15 encouraging. There were some negative aspects in those compar-
!

16 isons. Because of that, additional tests were reque sted for

17 small breaks.

IS New small break tests were run last winter. At this

19 time, it was a required calculation. We required each of nose

20 who have approved evaluation models to perforn a calculation

21 for the small break test design. Because of some other compl -

22 ca icns, like the LOFT test scheduled, and then TMI-2, the

23 schedule of this calculation has been somewhat delayed. The

24 scnedule was to be finished by early July and each of the PWF
-e.:eeerai neaaners, in::.

,0 vendors are performing these calculations -- blind calculations --
-

-

/-

I O lih Cte uv
! /-n.
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Irw 1 !; since then.
a
4, .

2 i I believe some of them indicated some delay, so it
J

3 might not be available early July, but I thinx definitely
i

4 during thc summer we will have these calculations and we will
4

il
51 compare them ac.ainst the data.

.

6 MR. ZUDANS: I understand. That's very nice. My

7j question was mainly directed to this: Remember, you mentioned

8 there had been five small breaks, essentially, that have
1
:

9j occurred -- five small breaks in actual power plants.
d

10 :! MR. ROSZTCOZY: Four.
1

i

11 , MR. ZUDANS: Okav.-
,
,

12 ' Of these four, how many of them have been recorded

( 13 - adequately enough to be useful to evaluate these calculations?

4

14 !l MR. ROSZTCOZY: As far as I know, only one is what
i

15 i would be useful for this type of thing. That's Three Mile
'l

16 'l Island 2. That is the one that has been used for this purpose.!

17 , Some of the others happened at low power tut there had been

13 another case like Three Mi'e Island, and that was electrical
_

19 failure, but that was during startup tests when the reactcr

20 wasn't at pcwer ye t. The second case was n ne percent power.

21 It was a very icw pcwer case.

^2 Therefore, the consequences anc the information

p- 37 _. 3%_m_ c_._- .w,_
_. -a . 0 ._ a. , _ _, m_.,- , n c, .n e - a_ . "'.o_ n ."._' "; m . a_ .'.a"_

,
, ~~

. _ m . . . _ _ -. :_ _ .. - _

.

is a challenging type set of events would be the Three Mile4-

IC* ~ ederal A f DO "T'1, i f*C. ,

"C
4- Island 2 event.

'j i O QiN5s' /~.
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Irw I ! MR. ZUDANS: Even in Tnree Mile Island, I guess you
|
|

2d would not have detailed enough information to make any judgment
i

o!

3 with respect to whether --
i

4: MR. ROSZTCOZY: Three Mile Island 2 wasn't an experi-
,

!

5 ment and.you don't have all the information you would like to
,

i

'I

6 . This creates certain difficulties.have.
.

7 || Nevertheless, there are a number of things you can
a

c h| learn from Tnree Mile Island. Looking at the beginning, you
-

i

9l can check whether you are reasonably indicating the depressuri-
I
>

101 cation. In another aspect, the pumps were running relatively
i

11 long -- one and a half hours or so -- and then the pumps were

12 turned off. One item would be looking forward to seeing

( 13 L whether these codes can correctly predict for times shortly
,!

NI#b after the time the pumps were turned off.
a

l

15 || We tend to use as part of our review the calculations
a
'!

16 4 to te done in the near future to evaluate the benefit of runninc
i

-

I7 ' the pump or not running the pump.

1e PROF. CATTCN: One mcre question. I heard frcm
,

,-

several people statements abcut the need for these and how the''

od prccess is basically a quasi-study process. You can do a

2I series of calculaticns and get reascnatly gcoc results. If

,,

'- that's the case, why the devotion to the big ccdes, which may

23 have their own prchlems as far as the small break is ccncerned?

,.
" Would you care to ccmment on that'

seeer , nexners, in:

"C
'

MR. ROSZTCOZY: The main reascn wny we are gcing tc
i

'|

< / n. 1, <,
' - .

3<
t / v
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Irw I h
.

-
tool available for us that reoresentsthe bic codes is to have a ~

|I
-,
zj all phencmena that would play a role. By using this code, we

d
r.

-

q could evaluate problems that they are faced with. Every timeJ

li

4 0 they are faced with some unusual situation, either from calcu-
!

-

b

5 1ations or experimental evidence, we could use this code to
d

6 'I really understand that.
]

7! We have such a code. If such a code has been veri-
i

1

3, fied against data in the future, that code could be used as'

J
II

-| our standard. When we go to simplified codes like the one we7 e

10 , are using here -- or hand calculations, if v.ou wish -- those~

I
I

Il simplified calculations can be checked against the more

12 elaborate codes and verified bv the more elaborate codes.-
<

r ~ 13 That's the main reason we need elaborate codes.

14 '! We also need them for a second reason. That is

i

15 simply to supplement experimental programs. I am sure you are
ii
o

16 familiar with our experimental programs. By not being able to

17 run full scale tests in this area on the complete system, the

"3 experimental program ccmtines together various sets of tests,

I This necessitates the use of the computer code. " hat;s a second

'e . it.
-

.

use c:-

21 These are prchably the twc main reasons fcr the

--

CCCplex Ccde.'a

--
; PROF. CATTT : My concern is the use cf codes rather

>

than thinking.''

ke J eO tral A ttorTers. !nc.
9C

DR. PLESSET: I think you asked mcre directly. Could--

-
n* |

,f /

. . . . .
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1rw Ih one do this with very simn. le analv. ses , cet the answers to the
. ,o

a

1

2, small breax failure with very simple analyses ratner than with

3 large codes? That was the cuestion.

4 The answer was yes or no?

5| MR. ROS;TCOZY: We can do calculations with simple
1

1

6 analysis. We have done it. When we ccmpare it against experi-

i

7L mental data, we are getting relatively large uncertainties.
!

G

3! With the standard problem I mentioned -- I believe it
I
,

94 was Sttndard Problem 6 -- a report issued approximately a year
i

10 ago shows even the depressurizatior. rate is not correctly pre-
i

11 d dicted by most of the calculations. As soon as cold water is

12 introduced into the system, a learge amount of ECCS water coming

131 into the system, the code behavior doesn't match up with the
ii

. .

14 data. There is need or improvements. Activities nave to te
i

15 ' modeled in these simpler cedes.

16 i DR. PLESSET: You are saying the codes don't predict

17 the behavior correctly. What about simplified analyses? Would

18 they do as well?

19 MR. ROSZTCO Y: That nas the same problem.

20 CR. PLESSET: Are they cetter or worse?

21 MR. ROS:TCO Y: Well, tne subject now touches a

22 little on this. Dr. Michelscn, b;. doing the simplified analy-

22 ses, it was sufficient to pinpoint the various physical pne-

24 ncmena you expect to play a rcle, but it was not sufficient to
*ceJederai Reporters. inc.

-.a predict the transient behavior of a given system for th:2 case.

''i( 1* In1
.
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I 1 The analysis was steacy state of each coint. It just didn't1rw

h
-

n
.

.
,n
u have the capability to follow exactly through on a transient.
e
;I
d

q] B&W, when they addressed this problem, did that-

i
d I

second step, the only difference being' they did it with a~

|

5 computer code as opposed to the simplified calculations. They

!!

6I were able to carry it one step further.
;!

a

7! It could be :arried one other step further by using '

1

!

8 1 the complex code. One day, we hope to do that. Right now, we
<i
i

*j don't have the capability to do it in a short time.&

1
j PROF. CATTON: At the outset, they found there was
1

11 no problem. This demonstrated there could be a problem. I'm
i

12 afraid with nuge, big codes you get caught up in these and you
i
1

( IJ-\ lose sight of tne forest for the trees.o
l I

tl

"U MR. ROSZTCOZY: The complex code has not yet been
i;

15 used for this purpose so there is no result frcm the ccmplex
il

16 j code. We don't know what it would predict. That hasn't been
J

I7 done.

I3| PROF. CATTON: Relative to what Dr. Michelsen --

19 PROF. THEOFANOCS: This is a very important subject.

v
I uculd like to make my views known.-'

*1 DR. PLESSET: I think so, too. That's why I'm'

-,
letting ycu all ramble on.--

,-
J (Laughter)

,

"' PROF. THEOFANOUS: I think there is no substitute'

us.Fece se Aeocr ers, Inc.

m
for physical insight. On the other hand, it is oversimplification--

bs , cY
1.
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1O to think we can do very well just by simple hand calculations.Irw
I

!

2g It is useful to do these things, but my feeling is that as the
|i
n

3 break size decreases, the need fo a detailed, very well-based

i

4| system calculations increases and becomes much more difficult.

I ;

5' It is much more dif ficult to calculate a small break than a

6 large break.

7 Of course, where things settle down, there, of course,.
h

3l everything is very quiet, cut even in that case I'm net sure '

o
i

9 you can do a difficult job by simple means. I am in favor of

10 well - founded system calculations .

II , DR. PLESSET: I don't think anybody would be against '

12 a well-founded calculation but I would like to italicize that
i

k 13 fj "well-founded. " This is a concern. One doesn't care very muchj
u
h

14 ! if the calculations take a week if they are going to give you

15 good results. If they take a week and give you questionable
i
,

16 j results, you have wasted a week's time.
17 PROF. THEOFANOUS: The peint is what can do the Job.

IS I feel, short of a very detailed calculation, you Jus- can't co

19 the job at all, except to just scrub in cut by hand calculations

22 as you would with -- you have to deal with severe phencmena,

21 severe mixing effects. If you do a small scale experiment and

22 try to calculate that, unless you do a very good ,cb in e.crtrav-,
.

23 ing those effects, you will ccme very much cff. You cannct get

24 credibilitv bv >ust s a v. i n c. I think that's the wav. it will co-

. .

WFectf ai Aetorters. inc.

25 ' and nere is a simple calculation. I think that's inadequate.
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IO PROF. CATTON: On the other hanc, tne small breakbne
ha
||e y becomes, of course, much more dependent on operator action. If4

J
d

3 ] you don' t appropriate operator action into the scheme of things,
il

4| your small break analysis -- independent of the kind of
i

5' code you use -- is open to question. Incorporating the two will
i

!

6, be a very difficult task unless the program is simple.
I

l7 I feel that properly incorporating operator action
a

: i

8 ;i with a reasonably simple code will give you more believable!

9 answers that are probably closer to what occurs than if you

10 have an extremely complex code that runs by itself.

11 PROF. THEOFANOUS: I don't agree with that. As I
,

I2 said here in the TMI-2 meeting ten days ago, it is crucial that
.,

13 '. you make these codes -- you can't just run through it. You

l 'a L incorporate the action and sit down and think about the results

15 '1l and try to do small hand calculations. However, you can't
J

i

16 integrate all those things in your head. You will miss the
!

I7 point ccmpletely. If you can't put the phenomena there, you

ic can't tell tne operatcr what to expect."

DR. PLESSET: Any cther ccmment in this area?

20 MR. ZUDANS: Just cne ccc, ment. You can put up an

'l
'

interaction in any code; no problem at all.

,,

DR. PLESSET: The question is whether it still nas"

77 .

" meaning.

,

MR. ZUDANS: I don't think there is a reason to
d Eectf 8' 9eDO"ers, Inc.

I

believe that both kinds Cf Codes are mutually exclusive. They

.
''

2r 9 0/I
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Irw I; are both needed.
V

2 j' MR. SHUMWAY: Dr. Michelson had predictec, by hand
h

,

3 calculations or his own intuition, the pressurl er being full
J
4

4' of water. Well, the core was uncovered and the SEMISCALE date ;

U
ie

5j showed that tnis, indeed, could happen. I was wondering, have?

u
'I
.I

6* these coces credicted this chenomena?
a.

-

7! DR. PLESSET: I think, if you have that type loop,
o
i vou don't need to make any calculations at all. You could saySi. ..

!

'

9 you have a situation like what occurred at TMI, put tnat on

10 | the board andlook at it, and see if you can get this kind of,

4

U

11 |lackofconnectionbetweenwaterlevel and the core, and water

12 level in the pressurizer. You don't need SEMISCALE for that,
,

>
.

(
13 either. It didn't show that.

|

14 MR. SHUMWAY: Do the codes show it? '

15 ' DR. PLESSET: That's a good question. I think it
,1

16 1 should.

17 MR. ROSZTC0ZY: These were the ones I used for small

"ust one surge line repre-13 break LCCA analysis. They have J

19 sentation and counter-current ficw _s normally not permitted in

2C the surge line. As socn as you put the breax into the pressur-

21 1:er, like opening ap the relief valve, then the flow will be

22 in the direction of the trear and the pressurizer is not gcing

22 to drain in the calculation.

." MR. MICHELSON. What happens if the break is in the
w:ecerai neocners, inc.

25 ccid leg?

') 'iO Q~/ L' '')Li / U
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Irw l| MR. ROSZTCOZY: Then the pressurizer is going to drain
1

'!

2 |o in your calculations.i

||

3! MR. MICHELSON: Do you really believe that?

d
4 MR. ROSZTCOZY: Then you have to go to the actual

,

!

5' design to see just exactly what is the pressure distribution

6j in the syster. If you have a U-shared tvoe of surc.e line, the. ..

H

7 pressure condensation will determine how much drainage you
i

'

8' have. It will be calculated both in the pressurl:er mode and

9, also interconnected into the systen.
1

a

10 j The second complication that comes in is how detal ec

l11 i the representation of the surge line is and whether this U-typ.

12 ; of arrangement has been modeled in the calculations. My

o .

( 13 h recollection is, in the past, it was not modeled. There wasn't
,

a

la j another one to show the U-tube type.

15 h MR. MICHELSON: The question was: Did your codes,
a
o

16 ] in the past, show this effect -- in particular, for a cold leg
1

17 L creak -- and I guess your answer is that tney did not, is that

15 correct?

19 MR. RCSZTCOZY: For a cold leg break, the pressurizer

20 is expected to drain.

21 MR. MICHELSON: The code calculation showed that it

22 drained.

22 MR. ROSZTCOZY: Yes.

22 MR. MICHELSON: I heard several minutes of explana-
\TJedef al Reporters. Inc.t

25 tion which said that, depending on how you do all this, in

T') 'i O Q "i JLi / V
,

b



I !
'5

1rw Ih might or might not drain. I am totally confused by your answer
n.,

20 at tnis coint.
4

-

n

3 MR. ROSZTCOZY: Let's take the case wnen you have the
i
.

'4I break in the hot leg, say; in that case, these codes do not
i
,

5' drain the c.ressurizer. There are some calculations on the '
,

,

t, record, which have been performed :or t,at case, whlen shown
.

-

7; that the cressurizer didn't drain.
1

- ,
'

.

S When you take the case or having the break in the

9 cold leg, then the pressurizer coes drain, both in the coce and1

I

1

10 ; also in the real situation.
I

II The only question in this case can be whether the
i

12 drainage of the pressurizer occurred in the right time I
;

,

I\Jd. sequence. Since we don't have actual data available, we clear-
:-

C
h

,

i

i14 U ly can't compare it to anything. The only possibilities may te
c,

15 , in gggiscAng,7
I-

M MR. MICHELSON: Your answer is what the code told vou.'
o
:!

r' i Have you thought through the process and determined tnat, yes,>

,

I3 indeed, the pressuriner should drain if the break is in the

,9 ccid leg?'

,
C MR. RCSZTCOZY: Yes.

21 MR. MICHELSON: You are satisfied that that is the

--

situation, then. I am a little concerned that that's One-4

23 correct answer if you properly acccunt for heat losses in the

2 "' pressurl:er, tnis scrt of thing, but it appears entirely
kc* Sederai ReDorters, Inc.

25 possible to continue to support a colann of water there with

,

f *o

O nm it
a

:?

I / Oi e
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,!:

1rw Ih, the steam pressure on the U-tube, so the real physical chencmena. .

6
,

2j is present there to support tne water column, and only under
a
H

31 idealized circumstances could you probably dump it.
i !

4 ! MR. ROSZTCOZY: As I mentioned earlier, in this
| !
,

5' calculation, number one, the U-tube doesn't exist in most of -

6L the designs; only in some designs. My recollection is that,

7 for those cases where the U-tube did exist in the design, the
'

!

B small break model wasn't sufficiently detailed to have the

9; U-tube there.
,

10 I If the 0-tube is not modeled, obviously, you don't

Il expect to see that. !
;

12 ; However, I think the code has the capability to

( 13h handle it provided it is properly modeled.
I

4
o 1

I4 4 MR. MICHELSON: I think we are getting close to the
'

d

15 i an wer new. I have been confused. I think vou cleared it un.
9

-

!

16 j What you are saying is that you never modeled the loop seal

17 into the calculation. Therefore, that would be what you would

13 tnen expect. But the answer, then, is that your codes didn't

19 precict it because you had not cer:ectly moceled the cicinc.
..

2C configuration into the code, is that right?

21 MR. RCSZTCCZY: Fcr the small break in the cold leg,

~n
'' yes.

,

Scw let me go to Ecb, who wanted earlier to say--

.

$
sometning.

w ecer., a.xnen. inc.
E*C

'~
DR. PLESSET: Theo wanted to make a ccament. It will

2/9 075
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' i

i<

Irw IL be short.
|!

l
'

2[4 PROF. THEOFANOUS: This is a good example of tne neec
'l

3l., for detail. I want to brinc out two cossible con.clications.
'

- .

a
i

4| One is the model of the flow into the pressurizer and
i

Ci
,
the relative velocity between the steam and the water. Your

6 i. flow is going this way ando presumably, at some point you will

7 be pushing the flow in there. I would like, later on, to see

3 how you will be dealing with that.
I
c .

9 Also, another item which mavbe vou can tell me some-

10 thing about: I neard frcm somebody that apparently there is an
.

II '

idea that there were three-dimensional effects in tne core at

12 , TMI-2, that this is an indication that was obtained frcm
i

( 13 differ.ent instruments. If it is true, it poin'ts to rather ,

r

l , ,1
severe ccmplications that can result from a low flow small ,

a ,

15 break.

16 1 I hear people saying tney think three-dimensional
1

>

l ,' effects were developed along the axis of the core very homo-,

18 geneously, lixe fingers going into the core with the ficw being

19 diverted 'ecause of the pressure recuirements. These are some

20 of the real ccmplications I envision. I am sure there are many

,,
' more that can result from this kind of situation where very

22 simple means cannot give you the answer. iou nave to mcdel

--
" them well.

,
" OR. PLESSETt Did vcu want to maxe a shcrt ccmment?

' CTJedef a! RfDortTrl, Irt:*

*C
. i.% . vCor . . ... , A- , - - .. c a Aw * w.

, -wn... .
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|1 '

l
Ih DR. PLESSET: We are progressing backwards in time1rw

i

!!
!

2" schedule-wise.
P i

;

3 MR. JONES: I would lixe to just get in two comments

4: on the pressurizer drain during the cold leg break. I believe, '

.

I

5 for most breaks, it will not exhibit the repressurization due

6I to the interruc. tion of circulation. You will drain the cressur-
,

.

H
.I

7, izer completely.
it
il

3| Now in these breaks which have a repressurization, ,

,

1 <

9j initially the pressurizer does drain, but during the repressuri-
I ,

'
u '
il

10j zation, we do see a filling up of the pressurizer and the
i

11 ! pressurizer level, in fact, is almost an indicator of the system

12 cressure transient. It is the shape that it takes. I think
. .

t

13 that is chysicallv the real situation. .

(
- - ,

h i

U l

14 " MR. MICHELSON: The only point I would make on that
,

.i
15 is that this is the likely model by which the pressurl:er gets

il
i

16 refilled. Now the subsequent and final draining of that

i

17 pressurizer, as the level slowly drops down to the top of the

18 core, has to follcw scme other kind of story. The pressuriner
,

19 nas now ccoled off. It has nc heat input to it.

20 DR. PLESSET: All right, let's take a ten minute

21 break and collect our thought.

22 (Recess)

23 DR. PLESSET: All right, would ycu continue?

24 MR. SHERON: Sure.
A C9J ed e'8f A f Do rte'i. i t'C. '

7 ;* (Slif e)-
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I!

f I was going to say one thing. The staff coes do nand1rw I

2 calculations. I Just want to say that. I spent many hours
!,

3 checkinc B&W's analvses on their small break and how much mass
.i - -

1

4 you can get out of the system. Most of it is done to check on
, !
.

55 a very quantitative basis the results that we get from the large

6 codes, and many times you don't see those calculations.
! |

7 1 DR. PLESSET: Don't say too much. You might get into
i

3 a|J, trouble again.
,!

O I (Laughter)
a

i

0
10 | MR. SHERON: I just wanted to ma.;e that point.

,
,

li B&W performed some analyses repor:ed in the big blue

'

12 bock for .01 sc.uare ioot and .005 sc.uare foot breaks for botn
*

13 h 177 fuel assembly Icwered loop and 177 fuel assembly raised;
-

c
i

14 P loop plants. They used a CRAFT code running calculations to '

St

15 " 3000 seconds.
I

e

16 ' For the lowered loop plants, no cyclic repressuriza-

17 tion was cbserved. Cnce natural circulation was initially lost,

13 ' the het leg U-bend did not refill and they went cver tc a re-

17 flax r.cde of heat removal.

20 For the raised loop plants, the cyclic repressurica-

21 tien was calculated to cccur -- and I thinx, as has been pre-

22 virusly said, it occurred three times in their calcula:icn --

22 anc finally, at tne end, they transitioned over to the reflux

D boiling. The ccre ancovery was not calculated to occur.
ke Federa A f 30r'ef t.1"C.

25 ' MR. MICHELSCS: What do you think vcuid be the effect

279 078



!
t

| 64
'

n

Irw If of, instead of scrav.ing the tube bundle from the too, you flood
o . .

..
lh

20 the tube bundle frc= the bottom? Will you discuss that later?
9
|i
13o MR. SHERON: I can point it out quickly.

4, (Slide)
i
,

5 With the lowered loop plant, where the auxiliary feed-

6 vater is sprayed in, if you will note a level here in the core
i
4

7' that -- in other words, it's dowa around nere. I think the
o

a

'l8' normal operating level for these steam generators is down in
1

:

9l this area. With the pumps off -- let's see if I cet this right
t

-

10 now -- the auxiliary feedwater comes on at this level and goes
,

II down to one-half of its normal operating level.

;1
12 1 What would happen is that you would still have your |

3 - -

/ 13 - sprays cominc. in and you woulc have a concensina surrace avall -
. -

|

la 't'I able before the core would ever uncover. Rememner, there is
e

15 pressure equalization here and here because of the vent valves,
a

16 q MR. MICHELSON: I was thinking mostly in terms of the

I7 cyclic repressurination effect, the idea being that you nave to!

,-

'O wait a while to get down to condense at the lower part of the

IC stear generator. Ycu nave tc drain quite a bit cf fluid from

20 the system before that would be possible. Oces this sncw up cn

,,

the calculations as =cre cycles or what?-

-,

" MR. SHERON: I don't believe it coes. I can't thin <

22 it exhibited any massive repressurication.

." MR. JONES: The cyclic repressurl ation, if feeding
ic* J ed er s t A epcriers, t ric.

9C
from the bottcm of the genrator -- the auxiliary feed to the"

' 't O I,ncn
l / Gt ~,

I
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li
!!

1rw 15 bottom of the generator -- would probably not show up because
h
n
+t

2 [i
the time required to refill and get a large cold driver headof

-

'I
3. to try to repush that across the hot leg.

o

1

4; MR. MICHELSON: It repressurizes and holds there?
!

5 MR. JONES: It would repressurl:e, probably a little
s

!

6 higher, and when you got the condensation surface established

7| acain, you would come back down to pressure.
a -

;!

3d MR. SHERON: This is the calculation of the core
!i.

9d pressure versus time for the raised loop small break. You will

10 note that you get repressurizations here, here, here and ao

!

Il small one here.

I2 (Slide)

' 13 h This is the intact looo hot lec mixture level versus. - -

!

P
14 time. If you will note, you will see a line here which shows'

o

15 ? the natural circulation c.oint. This is the lower coint on the
.

h

16 ii U-Oenc.
u

17-| (Slide)

13 If you overlay these -- let me line these up properly

W here -- you can see that you get tne repressurination thenome-

20 ncn. The pressure starts increasing every time the het leg

21 mexture level drcps below the natural circulation point er

22 below the U-tend.

23 At this pcint here, you would see repressurica 1'

.

e- where it drcps and right here, where the pressure -- here _: is
%ce Secef al Reporters, l."C.

25 above. So ycu get depressurization.

2/9 010
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'

F '

1 r '.. I !| Now nere is where the level drops below this U-bend.
n
4

2 You start to repressurire. You get a level recovery which drops;
'

e

3" it again. You get anotner point where it drops. You get re-
Il

'
4 pressurization. Finally, you get into a reflux bolling mode

l
1

I5' and the pressure remains essentially constant.
'

!

6i MR. MICHELSON: Do you have curves indicating what

7 the bubble size or growth might be in the top of the reactor '

;
i

;l

3l vessel durin this correscondinT .ceriod of time?
1

|

9j MR. ShERON: I don't have any curves.
,

10 :i
1 MR. MICHELSON: Do your calculations show the growth '

t

4

II of the bubtle during this period of time? When you stop the
,

12 ' natural circulation, it will rise rapidly and the bubble at tne

'
l'( top cf the vessel will expand rapidly. i

0 -

j ', o,
,

l MR. SHERON: The calculations were performed by B&W
;l

15 and their report did not contain actual curves of the bucble
!
,

1

14 ' and its behavior versus time in the un.cer head. I don't have-

i
.

I7 those curves with me.

l"' !

MR. MICHELSCN: I guess B&W might want to elucidate a

10' bit. I assume there is a bubble osciliating in tne tcp cf the

me
head corresponding to these oscillations.'-

^1 MR. SHERCN: Oh, we have a curve; okay."

--
" (Slide)

23 This is inner vessel mixture height versus time. Let

^4'' me see if I can overlav
'

ACP EfC t' t ! A fDCriff s, imC.
' that pressure trace. Is this the same

2 break? All right.

2/9 OBfL
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| Of
,

t

0

1 j| (Slide)Irw
u
h

2h This darker one here was the system pressure. Here
,

i

3| was the vessel helgth.
3

4 MR. MICHELSON: Could we get a copy of that? i

!,

5 MR. SHERON: Yes. Mr. Audette has copies of all of

6 his.

7 PROF. CATTON: What is that level relative to?

8 MR. SHERON: The relative elevation here?

9 PROF. CATTON: It shcws 7.4 feet natural circulation
,

1

10 ! point. Not this grapn.
>

II MR. SHERCN: I'm sorry, you mean on the vessel?

12 (Slide)
! t

6

13 ' PROF. CATTON: Where is this level?
||
n

14 ' MR. SHERON: This is in the top of the candy cane.
I

15 ;i PROF. CATTON: When it reaches that top point, that
,

16 means the candy cane is full?
,

7, MR. SHERON: No.'
-

I3 PROF. CATTON: Where is the top Of the candy cane?

I9 MR. JCNES: When it reaches the flat pcrtion, it is

22 nct saying the candy cane is f lied with liquid, but by a two-

21 phase mixture. It is really a mixture leve_ in feet.

-,
d' MR. SHERON: You are talking about this point as the

22 natural circula-icn poi.it.

e.
'' PROF. CATTON: The elevation of that flat soct

'4 CTJ ectra' AfDC rter s, I nc,
'

is at

a'c the bcttom of the uppermost point.

', () 9'o''O2/,
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|

|
,

Irw 1l MR. JONES: It will be actually at the top. Thei
o
IIo

2 j! natural circulation point is the bottom of the bend.
il

|I

3 || PROFESSOR CATTON: So your bubble rise model would
o

i ._ .

a .4 shirt this curve around cuite a lt-
1

i

5 MR. JONES: Yes. 4

..

6| PROFESSOR CATTON: If you changed your noding to have

a bit. If the hori- |7 ;l two nodes up there, it might change it
1

i

3I contal node was much broacer to allow more of the vapor to come
1

9, out of sclution, that would shift that. Would that be imp.nrtant
J
n

10 j if it shifted?
'i

II MR. SHERON: I don't believe so. We will get into

I2 that.

t
'

13 || This is the next item. This 4.s the time delay.
:!

4

144 (Slide)
a
u

IS L In other words, wht can aappen if I don't have decav;l -

i

o

16 ; heat removal while the steam generator is draining. This is
i

r<,' the second item, by the way, on the second vie % graph. Once

13 natura. c rculation is lost, the steam generator level is going

19 to drop belc* the secondary level in orcer to commence with

20 reflux bciling.

21 In other words, tne break is eventually going to drain

22 that level down until you expcse a condensing suriace and then

23 you can s; art the reflux boiling process. Durinc this time

.

while you are still draining and you haven't established this"-

.:eMsrr Aeocrters. Mc.

condensing surface, the questic: is: Woulc repressurization;

2 ~/ 9 '33
,

.
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1rw I! which will occur -- or possibly occur -- during this period in-

2 h crease the break flow and lead to faster core uncovery?
h
!

30 If the pressure is coming up, then the break flow is
|

Il

4N coming uo and You would think mass might be leaving the system
.

5 raster, in which case you could drop the level. Repressuriza-
I

6 ~, tion in a generic sense -- in other words, if I stop the heat

7 removal process and start to repressurice the system, I re-
o
*i

1 .

8j pressurice up to a new balance point which balances the steam
,

I!

91 being generated in the core and the steam being relieved by the
.

.i

10 ' break, or, rather, I should say the mass beinc. relieved by the

II break -- I'm sorrv, the volume being relieved by the break..

, 1

'

12 For decreasing break size, tne mass flow out the

l'h break decreases and, ';her e f o re , the maximum repressurization --J
!

i
t

I 4 h, in other words, that new pressure I would ha c.o.ng uo to --.

15 would increase. However, the steam vc lume in tne core that is
4

|

16 : generated in the core will decrease with increasinc. c.ressure.

l ''
| So this, in turn, says that, number one, as I go to a

l c~ sma ler break anc as I repressurine,the mass coming one cf the-

U syster is going to decrease. I nave a curve; I will explain

"e that in a second.
, ,

"l
'

One other point, too, is for the raised icop plants I

, ., .

ccncensing sur ace ber.cre 1 can ever have themust estar:1sr. a
. . _ .--

23 licuid level drop be cw tne ccre. In Oth words, I will have

e.
a concensing surface in the steam genera:Or that is exposed, in''

lip Facerai Aeporters, Inc.
ac '

.' .d ',". i # . ' . " . * * a. '2 " c ' .". ~ 4 .". e " a * *v _"4- y b. 4 m .". C " m~ e 'ei'. A e.7''.'*..'^". ^# '.h. e0 u - ...
-
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1rw I and the elevation of the 11guld in the vessel will both be

,3
'" acove the core and I will have a condensing surface establishec

p
-
J here. I have vent valves in the system and this is because I

4

4j get the pressure equalization and the level stays the same.
'I
;\

5] For the lowered loop plants, as I explained previous-

6 i ly, their auxiliary feedwater enters frcn the top of the steam
1
o

a

7 ! generator and the auxiliary feedwater started wnen the second-
1
o

3! ary side level drops below one-half normal operating level with
|

9| the pumps not running. If they are running, if it drops below

l
10 ! three feet.
II It is a cit ti~whter if you look at the relative ele- '

12 vations with the lowered loop plants frcm the standpoint that
,

i

13 :i vessel level comes closer to the top cf the core before v.ou get
P-

1Id a sufficient condensing surface for the lowered icop plant.

15 [ In a- case, you do establish a condensing surface so
4

16 [ you can start the reflux boiling process prior to ever starting
!

,-
'' to uncover tne core.

la MR. ESERSOLE: I don't understand that third state-

ment. Suppose there is no water in the secondarf at a'' vcu
-"- will never get a condensing surface. Can you handle it then?

2I MR. SHERON: Postulating no auxiliary feedwater?

22 MR. ESERSOLE: Yes.

,-

J MR. SHERCN: Tha t's right.

.

MR. ESERSOLE: You will never get a condensing sur-'-

.ce >ecerai R eporters. inc.

mc , ,

Cace Onen.'-
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!

1rw II MR. SHERON: This is premised cn tne assumption that
,
'

2 I have auxiliary feedwater. I am not addressing a case of not

l

3' having that.
,

r

i

4? MR. E3ERSOLE : Will you address the other case? !

!

5! MR. SHERON: I am not.
. ,

| |

6L MR. ROSZTCO!Y: I believe Mr. Audet~.e is going to
i

7 p| acdress that case.
i

8I MR. E3ERSOLE: Thank you.
'

|
9 PROF. CATTON: Before you take that off, can you track

10| those levels well enough in the steam generator? I have two
i
P

Il questions. I wonder how well you can track the levels to know
,

12 wnen you have the condensing surface, and second, how is it
,

'l
( I L implimented? I looked at the 3&W models of the steam generatorJ

! ,.

'14 ? and there is a factor code M sub T and it indicates this is a
!

15! time-dependent modifier anc multiplies some kind of constant.
1

i

16 ' How is that implimentad?
i

I7 That number will take on a range of values going frcm

I2 cero to big numbers to negative numbers. Is there something in

li the system tnat calculates that?

2C MR. SHERON: I am not familiar with the details of

Il the CRAFT model, especially in the steam generator. I don't

22 xnow whether Mr. Audette plans to adcress it. B&W :.s here;

23 they might be able to address it. I, fcr one, am not that

24 familiar with it.
ween i seconm. inc.

,e
PROF. CATTON: Do you Know what I am referring to?--

g) .|O Oo/
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||
n

Irw I I.i MR. SHERON: I think I understand that.

il

2" PROF. CATTON: It is called the time-dependent moci-
4

3 fier and covers all the physics of the whole process. I am
Io

40' wondering what it looks like. |

a -

i

5i MR. JONES: It is just set to one and held there.
|
,

6: PROF. CATTON: That means it can't nandle Item 3,
.

6

7j then, tne condensing sur ace, because if it is Just set to one '

i
r,

I
l

3' and held there, tnen, casically, all you are operating on 23 a
,

7' Delta K, period.
1

,

in* l' MR. JONES: That's correct. We model it by separat-

II ing the steam for this analysis. We separated the steam out so

12 that you have to drop the levels into the generator before you
i
f

.~ 13 can cendense steam. Wnen the steam enters tne generator, the'

c

!i .

l~' I

neat removal will then condense the steam and give you'

i15 ' essentially the same effect as having a condensing surface.

16 ! MR. EBERSOLE: Under full power conditions with this

I superheat boiler, you don't have a discrete level on the

13 secondary side; you have a varianle up the tubes and you have

i"- to operate in some simple mode like this since you can't see a

,-

physical level, is that correct?"

,,

MR. JCNES: Initially, at full power, that's ccrrect.- '

22 MR. EBERSOLE: Wnen you drop tc very low power and

22 shut down, do v.ou ster.-wise enanc.e to an entirelc different.

9 4

mode? When v.ou are not doinc. sucerneat."
.

.

a r? + td er a| R fDCF?tfl. i rtC.

or
MR. CONES: Essentially, that's CCrrect."

2/9 037
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1rw I MR. EBERSOLE: Does this suggest something to you,

2J Ivan? When they are running flat out, they don't have tnis
,

f

3' discrete level.'
I

ti
1

# !| PROF. CATTON: True, but as I understand your model --
i

I

5| and I may be interpreting your CRAFT report incorrectly; I
i

1

6 already think I was looxing at this a little incorrectly -- you

,?
are using Steam Generator Model 2 for this case.''

,

i

-id - MR. JONES: That's correct.
]

9 PROF. CATTON: It, in essence, has control only for '

10 the level and the Delta T, and it has two nodes, a level en

11 ,
each node. I am frankly confused. You have two nodes stacked

I on top of one another. I am really confused.

13 1:
n MR. MICHELSON: Let's not leave this yet. I wanteds

l'' !q
.

'I to mention to Jesse: Jesse, this steam generator arrangement

15 for tne 177 clant uses scrav scargers at tne top of the tube
n
914

". bundles and that's wnere the heat transfer basically is taking

place; not at the bottom with whatever water might be left.

1:'. In the case of TMI, they didn't have any significant

10
amount of water laying in the bottom of the generator for nalf

,e
" an hour.

.

v' In the case of Bellefonte, for instance, it is a'

,,
" flooder. There, the water lesel is indicative of the heat

,

transfer situaticn.--

24
MR. E3ERSCLE: Even in that mocel, at full pcwer I

= C9Jedef al E tDo r+e rt, In*.

'C
''

don't think they had a water level --

,

| 'b o
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1
i!

Irw Id MR. MIC:MLSCN: Not at full power. There was no way
!!

I

2H to measure it.
o
i

3q I nad two questions but I don't want to interrupt the'
'l
4

4' train of thought.
I !

,

5 MR. JONES: I guess I'm not sure what the question
'

6 was.

7. PROF. CATTOM: It says the raised loop plant's con- ,

i ,

- $

1

3 densing surface must be established before core uncovery. I
3

l
9' look at vour steam generator model and it eluces me how v.ou

i .
.

I
10 l estaclish anything because of its simplicity. I don't see how

|

Il l you are going to get that kind of information out of it.

12 MR. JONES: I don't think the comment necessarily
.

( 13 h applies , to wnat is being predicted by the model.
u

I4 h PROF. CATTON: I was afraid of that.
,

i

15! MR. JONES: Let me back up on that in a minute and
i

16 " try to answer that concern.

17 I believe Brian is talking of the generic raised Icop

IE plant situation where you have a condensing surface before ccre

19 uncovery.'

20 Fcr the operating units like Davis-Besse 1, it has

21 the sparger up in the nigh auxiliary feedwater injection. icu

..
-4 are not talking about a level per se for condensation.

23 PROF. CATTON: I hear about two kinds of steam

9 4

generators. Basically, one will cool early at the bottor and''

Ace Eederal AfDOf'ers, ific.

-e
the other at the top when the auxiliary feed is on. Looking at-

'_ 'i O n O C)
. / (, s 's
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h -

1rw I' the ecuations in vour model, I can't see how that gets in there.
t

2 MR. JONES: You take care of it via the node.g

u

3 PROF. CATTON: Your steam generator model has one

4| node on the secondary side and two nodes on the primary side.

5 Looking at the equations, I don't see it. I don't know if

d
6; this should be cursued or not.

I
-

.

a

7" DR. PLESSET: I don't think we should just leave it

2| hanging either.
a

i

9j PROF. CATTON: Maybe they need time to pull it
.i.

10 1 together. I won't let it drop,
t
;

II DR. PLESSET: Well, why don't you go on?
,

12 ' MR. MICHELSON: I have one question. Maybe Brian can

1 ,

( 13 ,, answer it. For Davis-Besse, it has a considerably lower HPI
,

. ,

f
l

n' '

14 in]ection than for the other B&W plants of the 177 variety.'

:

15 What effect does tne lower HPI injection have on any of these
.

4

16| results?
,

,

l ,< DR. PLESSET: Did the B&W people want to make any

13 comment? Ctherwise, we will --

I9 MR. JONES: We are still working on it.

2C DR. PLESSET: Good. I don't tnink we will want to

2I drop it.

-,

" MR. MICHELSCN: I would like to near their opinion

22 relative to the HPI head also, since Davis-Eesse is the One

n,

exception. Their pumps are acout 1600 or so pouncs as opposed"

wecerai aexnm. me.

25 to 2400 or so.

2/9 090
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Irw I h, MR. SHERON: The first thing that comes to mind is

M gr

4 - for any small creak tnat could be perhaps isolated, tne pumps

3 3 will not repressurize the system up to any PORV setpoints.
a

4 !|
p The second would be that for the plants with small'

l
5]breakswhichrepressurize, the HPSI flow into the system will

6' be reduced from other analv.ses with tne h1c.her head nume.s.
.

.

i
~!

7 'r This would erobably lead to somewnat of a lower inventory in-

*
t8- the system, : would envision.
1

9 MR. MICHELSCN: Haven't the calculations been done
!

i

10 i for Davis-Besse -- will tney be done -- with the lower headi

11 pumps? Have they been done? Yes?

I2 MR. ROSZTCOZY: Tne lower head pumps, one of the main
,

.

' .

(-
l' '- questions is: Ecw do you cool the system if auxiliary feed-

!!
~

Id water is not available? That will be discussed in tne other'

15 1 -

presentation.

16
j MR. MICHELSON: What does it do with auxillary feed-

I7 water available? My question was simple. Does 1* have any

15 real effect en any of these answers; the lower head pump?

10' MR. ROSZTCO:Y: In terms of the thing Brian is dis-

e
cussing, the Icwer head pump will affect the transient but will"

21 not affect the conclusion.

22 MR. MICHELSON: Well, it dces affect the transtent.

,

Will we discuss it with auxiliary feedwater available? Are"

.

*~ there anv curves availabic?'
se,s o w aeocrm s.inc.

oc
MR. ROSZTCOZY: I believe we have cr- calculation'~

2: )
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t

i -,

| }

,

Irw Ih witn auxiliary feedwater available. Tnat will be discussed in
a

29 the next cresentation..

1
o

t

3 MR. MICHELSON: All right.
,

4] MR. JONES: Let me get back to the stec.m generator
,

i

|

5 cuestion, if you wish.
;

61 3. nodinc. u n. the steam c.eneratcr, you can account for
:

.

:

7 L, the ef fect of the dif ferences in the two neat transfer modes.
t5 In these calculations done for the raised and lowered loop-

i

9l c.lants, we broke up the steam generator model such that vou.

'l
10 ; have not had any steam come into contact with the -- you will.

l

Il not have the potential for neat removal from the steam until

12 v.ou dro.n tne level belcw the auxiliarv. feedwater in$ection.

.u

I I3 ' no::les; therefore, simulating the condensation effect when
u

Id steam en*.ars into or below that elevation.'

1

IS| or the flooding situation, the auxiliary ftadwaterr
,

o

16 essentially feeds frcm the bottom. You would model the nodes

I7 in a similar fashion, excect v. cur bottom node would be set un
. -

1 c. sc nat the control level on auxiliary feedwater would set what,.

I the bottom half cf the steam generatcr would be at, and then

er
you would ramp down the heat transfer 1:1 One upper half cf the"

2I steam generator very early in the transient.

-, % =. A , : c e n. .s. e. 6. .%. u, .e. . . a. wn...?~% . C.i.m. m C s ' m. .%. 4 s a u wa. A - w-ene 1s. A.ma w. . .i w --._--

2 is in yCur Written descriptions c_ your steam generatcr CCdel,

a s

. .1 4 m~a .=4 . 2 * 4 e. n. g- s..h. e- 4.aw w g .7 m b n.w c4= * sg.e i w- . l e w 1, r g--wpmacoa,,,
**4-. w.w-.; j vu. .6 7 ..7

' er Fecerat R epor*ers, I nc.<

~c tuincs like an 21C har that takc care of neat flow directicn,--

e '| (/
. ; ,

i,r}L<}e
.
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1rw 14 ratios of liquid levels in both the upper node on the primary
,

2? side and the lower node on the primary side, all these differ-
n

3j ent things. What I read in the one-paragraph description
J

i
4' sounds different frcm what you tell me. Could you put together

5, something that describec your steam generator model as used for
i
;

6'
f

'
I cculd look at it and understand it?this problem so

1

'! MR. JONES: Yes, that would be possible.
t

I

L' PROF. CATTON: Would t::at be appropriate?
l

9! DR. PLESSET: Definitely. Thev. .cromiset to do 1;. .

i
,

|

1 "- |' PROF. CATTON: That would be better than pursuin~ it i*

11 here. Sometimes I don't know whether I don't understand his

12 tswers or -he doesn ' t understand my questions.
.

I3 b DR. P LESSET : I think they will do it. |
!'

,,

14 d MR. JONES: Let me rephrase it to make sure I have it
o -

15 since vou sav I may not have understood the uestion. Now.
. . .

!

16 basically, what you want is an explanation as to hcw we modeled

I7' the stear generatcr heat removal during the small breaks.

._

PRCF. CATTON: That's correct; particularly in crder'

to get answers about time, you have to be able to adcress ques-

v tions lixe the condensing sur: ace, where it is located and so--

-,

.Jo .e h .m .6 1
w 4

,-

" MR. JCNES: Okay.

23 PRCF. CATTON: I woulc lixe te know what ycur accel

=>

sct Secera6 R epor.ees, Inc.
~vou nave in the code for small treaks.'' is nnat

"c-

MR. JONES: Okay, I have it.

2/9 093
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1rw Ij DR. PLESSET: I think it is back to vou.-
i

i

2L MR. SHERCN: Briefly, let me explain one statement.
:

1 1
(Slide)-

,

e

| As maximum repressurization woulc increase as the-

I

C 1
i break size decreases, you can tell this frca a simple volume-

a
|

6 f balance. Over here, I have drawn schematically the core steam
,!

q
7 i generation rate as a function of system pressure for a given

i
,

-

a1
1, cower level. It would decrease with increasinc cressure.-

'I
. - .

,

9I The steam treak ficw, however, as the steam pressure
.

I

IO ! increases, would increase, which is shown by these curves for
1

11 different break areas. As you can see, as a break area in-
-,

'
:

l '' creases for a given pressure, the steam break flow would nave
.

t

l'" -
'

tc increase. .

||

j,,1 As I go to a smaller break, I would be moving from
,

d .1 to .3 and, bv movinc, cown, v,ou can see, for the smaller,

if

le " break, the equilibrium system pressure would have to increase-

17 and also my steam break flow would have to decreale. Therefore,

U, I would net get as much mass cut of r^^ ;fstem for that type of

1 :' repressurization.

2^ MR. ESERSOLE : In view of the fact they are told to*

'l ignore the pressurized level and let the pressurizer fill, that'

22 < creak will be handling some kind of twc-phase mixture. I don't

22 anderstand abcut sticking strictly to the tcpic of steam ficw

m.

,aseoer - a.acr ers. inc. i
~ ~

ficw cut the break,rather than to the toric of enercetic''

',e

which may be quite different, depending en the quality of the'-

2'/ 9 094
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2 U, MR. SHERON: I agree this is a very s1=plistic ex".lan-
'I

i

*
IJ j ation.

1
i

*i DR. PLESSET: I think the point is that it is wrong;a

i

5j not simplistic. Tnat would be simple. It is just wrong.
a

6] MR. SHERON. I don't think it is wrong frcm the ,

|, . .

standc.oint or --/

8 MR. EBERSOLE: The trouble is that you sav steam flow.

9 over there. I don't know that that is the case.

'i

10 | MR. SHERCN: This could just as well ne mass flow.

II PROF. CATTON: Tnat won't suffice. It should be htu

I2 flow. .

-

( I3 MR. SHERON: I a3ree there is an enera.v. balance but .

.

l

'I
la one must look at a volume balance to determine what the system i.

!15 pressure would be.g

14 MR. EBERSOLE: You have to look at the btu balance,*

l '' too. Just a volume basis confuses things.'

13 MR. RCSZTCOZY: I think this would be meaningful in

19 the case where the steam generatcr is avallanle. There, you

don't really have an energy problem. Whatever excess neat isv"

' l e:.t, but not removed througn the break, can be removed through
-,

--
A the steam generatcr, so that takes care of the energy part.

s j-- s .= , .4 . . ..m,"-ccc..".e -.' ..'3 . = r_.a : m.r.r . :- , ,:.v.. . .
-

_ - .__ u .. ..a . ..-

" MR. RCSZTCCZY: How far it would go, or where the.

' CeJederal A fDorters. Ir10.*

*C
primar; syster pre:sure would settle, are these other parameters.-

2/9 095
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il
L

1rw I' With those limitations, I think this chart is useful.
o
i

2j MR. ZUDANS: Qualitatively, this is incorrect. That
.I
il

3, is r.ot happening. That's qualitatively; there is no quantita-

4 tive information on this slide.

5 DR. PLESSET: But the implications are what we are
,

l

6' concerned about.
i
,

7' MR. "UDANS: There are other tnings but this Just

ai _ One unincs ne cescriced.suc.corts one or
. . . ..

,
. -

9, MR. MICHELSON: I think the point here that needs to
t

|

10!, be c^nsidered, thouc.h, is that what one is concerned with is a.

I

Il loss c~ mass frem the system. That's how a core got uncoverec.

12 I cok at all these charts in terrs o." p;edicting whether or

( 13 3 not I wiil be lett with mass enougn f.r.cm the system to cover -
a
,

1 ', . the core. I don't care about volume. I am concernec a'out ther'

15 1 - lose.mass .
e

16 ] MR. SHERON: There is one basic over-ridinc coint --- .

17 ' perhaps that graph should not even have been put up -- anc that

la . ,o- .s. e,. + e s . a . ., .4 s . .a.s. a c C . a . . . s .4 .,. - sL.. ,-a = . . - ." ens.= _' o"..-" -- *-e w w ao4- ..i .-w. A 3 . -+-w .

IC ed i..; b. . 2- .- c.... c . .a . . ~ s * * *y *y d- . a " " e s o " ." .d" 4 .*. 3*
'"'s 1 a " ~~

.. - .# ^ " a. * * a. .o"ei' ',
v. ...y.

9e .n.
. w .. .

+.unn .. e o- --v.-. , , m. n . ,r a. - . .m. a. C C .v a ..
s

4,

+e.,.. .C .e ,s q. .T m Q y. .s .m. y~ -.s6 & n e. " ) m. e y3 ' t . . '.'1". .V. .' r W. _T * m. '* n+i n .A . uv * -w. w w
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Irw I" right here. I pointed out that the condensing surface must be
i

i

2 established.
1

'l
- ,

J 1 MR. EBERSOLE: You have another exit.
i

6

4 MR. MICHELSON: I think all we are trying to do is to

5' predict whether or not we will get core uncovery before we get
i

1
6 the concensing surface established.i

,I

1

7j MR. 3 HERON: Geometrically, I don't see how that can
'l

3 I happen.
i

|

9: MR MICHELSON: Tne calculation you make is centered
'l
1

10 l on the idea cf wnether or not I will lose.too much mass be: ore
o

II I get to this, and get in trouble as a resule. So, mass is the

12 thing that I am worried '. bout; not necessarily volume.
U

I30 MR. SHERON: You agree I ha ant valve between
!l

I4 1 the u.ccer clenum/uc.eer head area and e c> s , so I get+
. . . -

!5 : pressure equalization, so I can't get massive pressure buildup
f

.

'le in the upper head nere.
,

I7 MR. MICHELSON: What do you mean you can't get a mass

1: , . . .

.cressure bul_, ut? T n.e u.nc.er neac is creatinc. a s y s t e.T c. r e s s ur e .
. .

3I MR. SHERON: I am saying any prassure buildup sig-'

2C nificantly different than the pressure in the cold leg upper

21 =...."-.'"s, -.". a. "v e . . . ". a _' ". a. .c_ - e.. a..d * .a. o.ca v___' _' _' o w - ..'._, _..._r_--
my -. .

-,

and condense.~~

,,

.$ s .M.A.*+
,

M. Q. 7 .d m.. e . OM. .h * >
h,** 9.Q*ad I,I ) .Y. Y f 'd. .* ( L .N .

- I* e *> w,.'N9..* ac . .y a.-, ; a,. s. .v. ..

a## the vent valves, indeed, will oper and tend to equalize the
' ce ecerar Recome s In: .,

*C
o ? c 'v S *- 4 e .m. 3 g. ~. % c *. - ~ .1 p. e g , o Gm p e ~. .a m e ~ .%. a.

A C
-- - w e .m. -e ; ~_ j. -a - g .v a_ .e. C o .G4- m

-.^- ; _y--- - .4-

< -

,f f

| G i ,/is
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i
i

f

Ih MR. SHERON: If I have a level in the vessel, say, at ,ane
i

h

2 I this coint here, okay -- cr let me put it cown hero -- then tne
d,

3 ! level on the primary side of the steam generator, it can't be
o

il

41 up nere because I have too much pressure imralance. It the

5 level down here, I have auxiliary feedwater. I, by defini-'

1

6l tion, have a condensing surface.
i

7 MR. MICHELSON: I don't think anyone doubts tnat.
.

3! How fast do you get that? How much mass have you lost? You
,

'|

! continue to lose mass before you get the event turned around.9

i.

10 j Do you get it turned around before significant core.uncovery?
II MR. SHERON: Just from this physical description, it

12 appears tnat there is no problem. B&W performed the 6alcula-

( 13dtions. Their calculations -- I P.new there are cuestions on
!a!

Id their steam generator model -- have snown you establisn a con-
|

i

15 densing surface and establish decay heat removal be: ore the
r'

i

'I

16 j core is uncovered. I guess the evidence shows that there isn't
d

17 any problem we can envision. Do you see anything additional?

18 MR. MICHELSON: Nc; I just wanted to maxe sure I

19 uncerstood wnat your mocel was and this idea of volume balance,

--

which nas always ceen confusing to me, anyhow."

-,
*' MR. ESERSCLE: That's Davis-3 esse, 1sn't it?

22 MR. SHERON: Yes.

22 ' _n u .500 __ o .' '..v_ . .: _r _u e _e m__r
,

.
~

24 ' y, _c . . , , O , . - .e s .. .n . nsn . . . 1
AceJecerai Aeporters. Inc.

*C" MR. E3ERSCLE: The syster would tend to rise if you

2/9 Oc 8
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1rw I? closid it at 2200. Does this mean you must deliberately nold

2: presc"re down to below lt00 for HPSI injection? You can hold i

c

3l stacle, can't v. o u , with almost no inventory change because it
,1

. _

J is rerlux?
l

5 MR. SHERON: Reflux boiling, right.

6 MR. ZUDANS: Can vou coint out where those vent
. .

!

7: valves are located?i

!

8 i MR. SHERON: Richt above the hot lecs.
- -

:

9I hR- ZUDANS: Inside the vessel?
!

t

10 ; MR. SHERON: Yes. It is lixe the upper plenur anc .

II the uc.c.er annulus; cold le9 inlet upper annulus. I think thev-

12 ' oc.en about a eighth of a asi. Very small pressure differencee

I3 will cause them to open. .

i

I# d MR. ROSZTCOZY: From the previous cc=ments, it seems

o

IS| to me you are wondering what is the importance or value cf what

16 has been mentioned by Brian. We are in full agreement with you

17 the final product is the level of tne vessel wnen uncovering

1: the core.

M If v.ou lock at Davis-Sesse and the hich saferv. in"ec--

v
tion vers. stronciv. serends on the cressure of the system, the'-

. .

.,

el , , e .' .s -- o k n .7 m . . v . g .i l .l Ap r .i s. e 'a' . .u' *. * 7 e _c 'j* s '. a. ~a " " A. o' s ' ' " a .d. ~ . * .s -- a- - - .. . y. - '- .
an

mn
' : ;w4~ nun A _4 - m .u. n .w ;~ e . . - ~ . ~. .H. a.3 p *e 3 p , .m.e.~ .1.,e.e.n a_ .h.e mm_:2s. ~~n. - ~* - *- ww.* . w .. ia- _ - ov v.~ * * - -

en

gn4wv-. 4..37..c..w,q . k. n 44..s.74.J -.r-m . 'n. a o3 4*,. 4.%. ,4..-*ca:; 3 .u m - , mo
.. - .sv ..wa. . -..; v. ww

24 results.
Me "ecera; Reporters, Inc.

*C
3;-e :o. ,A .4 * w.N5 0 . .\e ,a 'J. .e. t,0 C * ,* . .

* P6- ,en,,
. t: - ... ;ww.. ..w. . u .
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1rw l [, Cne thing micht be a little misleadinc here, which
. - -

h

2 h vou don ' t want to lose si nt of. Just because the steam
. - 9
4

3; generator can take cut all the decay heat doesn't mean the
1

40 water level in the core isn't still dropping. Tne hole nas
j

5 ceen established. It is still there. It is taking a certain
1

6 = ass out. It is varying with pressure, but all the steam

7 generator does is helo enhance the rate of depreciation. Mass
-

!
,

8 Is still ueing lost and it takes a calculation to show you can
1

:I

91 turn this arounc. It doesn't magically turn around because
1
-l

101 the steam generator is now a concenser; only when your mass
,

II l input is grea'ter than the mass removed Irem the system.

12 ' MR. E3ERSOLE : Wnen you repressurice above 1600,

I3 shere will you get your make-up water from?
I

I4 OR. PLESSET: Repressurizing to above 1600 psi,
i

15 where coes the water come from?
o.

Ml MR. ROSZTCOZY: In the Davis-Besse case, vou can use-
i.

I7 the make up pump for some cut you are limitec to that, and

,-

tnat is a relatively low capacity. Sconer cr later --':

1A CR. PLtSStT: Not safety grace, as well.

en"- That's not scmetning we should lean on, it seems tc

-,

me, toc much.'

-,

XR. ROS TCO Y: Tnat's acrrect. Sooner cr later in"

,, .

case, you nave to reccver the auxillary reecwater anctna:
. _ .

--

2'
' celecera6 Reporters. Inc.

' - '
in that case to be sure thescecial stens are beinc made

.

,O". auxiliary feefwater will be availahle.

') 'iO ' f\ f'
L! / 6 U sl
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rw I' MR. EBERSOLE: As an alternate to that, could it be
s
1

2L pressurized and could you be sure you could do it?
da

31 MR. RCSZTCOZY: That can be done but in such a way
i

4; that, in the meantime, you have sufficient mass in the system.

f5 MR. EEERS OLE : Most of it is not safety grade at tne

6 mcment, is it; tne depressurization pum-inc. deliberatel./?r
|
,

i

7 ;! MR. ROSZTCOZY: Talking about opening the relief
1

.

3 ! valve; the relief valve, itself, is not a safety grade valve,
I

i

n

9' no, sir.

10 i MR. ESERS OLF. : It is a nybrid, really.-
1

11 MR. RCSZTCOZY: That's correct.

12 DR. PLESSET: Well --
.

13I; PROF. CATTON- In the reflux mode, there is a possi-
,

14 bility of inert gasses. Do you have any kind of estimate on
.

15 ' what the volume is of those pressures?
I1.

I

16 ' MR. SHERON: I have slides later on on non-

-

ie concensam, es.x

,u -

l e- ~2. . _ _= m S = m. . nn- c
. ou - .ie ,c .s.

1; .v. a . - . . .r r, - -, . cxav.. cu . .^"
,

2C (S lide )

s- - -- - n --
-"cA~ ,a- .h e .w - a c s "-. 4 e4 - . a ".a v. :---4 - a.'l " .h a ..'.4.." *- - ,- - -

-- -- . . . -- m - -
=^. ' . ~ ...d--=~^ -- m- . . = " . .n. ke - ^- u' - 1 m' ' ="2a c- _4...a.. -"2 ----- -

22 certain brear.s. This was evidencec by Three Mile 'sland. I

< an... ..-n c. . . --.m w,., n *4.** v v 4. . A u- y v -.

LaJeders' AfDCrters. MC.

25 What is being done is we understand ncw that for

< - O qq./ ,--.
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h

1rw Ih pressurizer breaks, we would get flow into the pressurizers.
L

2 We could see a flooding phenomenon occurring there. We coul:g

J

3 actually see "erhaps scme entrainment of the liquid bein~
i e v

;i

'I

4 hi carried back into the pressurizer with any steam flow, as well
1
t

I

5., as the fact there is some mancmeter effect due to the loop seal
1
o

I

6 so we understand tnat the pressurizer liquid inventory would
i
,

I
.

7) not reflect the system inventory for pressurized breaks.
,

1

8i For cold leg breaks, as pointec out before, we excect.

i
i

9.. to see the pressurizer drain, and I believe experiments in
i
:
,

10 j SEMISCALE have snown us previously --
.

11 MR. MICHELSON: Ecw do we know it drains? The mcdel

12 was not modeled with the loop seal but you say we know it will

13 drain. On wnat basis do we Know it will drain. I am going

4

la ' back to the question I asked sometime back and I am getting

,

15 confused again.
.

16 ' It will drain if there was no loop seal, but with cne
a

17 ' I gathered vou had not really done the calculation, is that the

13 case?

1 :. .a. a . _c u. r_ . ~ . . . 2. , , a _2 4 . . ., . . , __ _.. :-. . _ .w. e _. w. _. a .;. , w _4 . . -- , ,
; - ..

20 locp seal -- well, let me find a picture.

(c,1:e)
.,,,

ti

22 Just from a static head balance, one can see ycu

~_._._,._a.,, _2._ _eas_ v... _4 - .". _4 s _' a_ v a_ ' .
,y w- ,_, _, m ., c _a

.. v y__ - . . . _

24 MR. MICHELSON: I would d.sagree. The top of the
ce Fede'a' Reporters, Inc.

25 pressurizer is not Vented to anywhere and it has a trappec

< -/ o, ir9.Jc/-

. - ~ .
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il
Irw 1f volune of steam in it whicn is eventually cooling off, plus the

4

t-
ti

2 fact you might have gone througn a cycle of crainage and refill

3' so the tenperature is unknown.

4l It only taxes a little higher tenperature into the
1

1
5 core to provide all the pressure it takes to support that

6 column of water. YO'c have to go through the arithmetic of

7 knowin~e exactly what tne temperature is in your pressurizer,
,

I

B' Ych also have to worry about tne transfer capability
,

9 out of the c.ressurizer and so forth in orcer to predict what.

10 the water level will be in the pressurizer, and it can refill
,

11 until such time, at least, as the surge line is uncovered.

12 You know, if you wait a while, the tning cools cown

( 13 ( and it will refill all by itself if tnere is water in the
'

d
14 1 surge line entrance.

,

15 l MR. ESERS OLE : h'ill you flash vour first slide up'
a..

16 there again?

17 ' (Slide)

1:- . .". 4 s "us- e#u es *-."u=~. ' ' a o " ~- . **d.' ~ a o- a :-asa"- -n -> - -- .. .

10 iner brear..

2C MR. SHERCN: Yes, okav; that's what I said.
.

n1 - - _ .o. c e - r . e. asa-' ' e ''~'-44- - . . e ". . - :- " "s u' s . . " -:.v.. .
r

- -
-

. ..-. , .

22 maintained.

23 MR. MICEILSCN. Iicw Ocme, after ycu cicsec the relief

*4
valve at TMI, the water stayed in the pressuirner even thougn-

ice Secerse A eoor ers. Inc. i

25 the locp was e.apty? Tne answer is obvious. Tnat's wnat it's

<

-! U, 1G7/ s
s ri v

-.



1
h
H 89
i,

i

1rw I, supposed to do. There is enough pressure there to more than
t lo

'

2 support tne column of water.
|

|

31 After v.ou closed the relief valve at the top of the

1
t

4 pressurizer, you had no breax there. You still nad some amount

5 of steam -- perhaps not. Why didn't the pressurl:er proceed to

6 drain then at that time? The surge line was uncovered. It
i

.it
7 .i simply drained the water out, given a bit of time, at least. |6

,

2 MR. SHERON: I would say we will have to wait for the'

i
.

I
e t

y I analvses.
.

i

10 , MR. MICHELSON: It doesn't taxe much analysis to show
:

,.

11 wnat pressure it taxes on a U-bend to support a eclumn of water |

12 30-40 feet. It takes rou3hly 15 pounds. Under these conditions

( 13 . it is a couple Of degrees notter water in the core than in the
i f

h

la pressuriner. That's what vou had; a lot more than that
Fa

,

-

1C crotanly.
J -

16 MR. RCS"TCOZY: The TMI case is different in resoect.

17 to talxinc about the TMI case when they closed and there was no
- .

15 break left in the system. Since the neat loss was in the core,

:; * " e .". _4 .6 - a. s a .- a_ o _i d a_ ' ' a s ^. . . ~ .b. .i - _ .4 ~ a_ =..A ' .a " a .- "..ae- ...a.<- y3 e
-

- a - ..... _

22 water from the pressuricer.

21 The etner case we are ciscussing is the small brea.<

22 in the core cver here and there is a hcle scmewhere else in the

:- ss' e -^4..~. .= a w^ .~.. e 's .". a .- a. e .' a e 4.. ..".a.m ' - -. . " . , - --a - - -s ": s . a...., -- -sav ew- ---

~n .

car in:1uence One case.syste.T anc tnat
. -.

4-

sceJ ecerat R eponers Inc.

e-
'O 300 I seCCnd your CCmments in the sense that I

<- ,

. !/ / .dr
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m

Irw 1p believe tnere is a need to look at some of these small items
a

2 with a more detailed representation of the surge line.
d
a

3' MR. MICHELSON: If you look at the situation, you will
,

o

4 find the top of the vessel is the pressurizer for the wnole

5 system. You have a vapor pressure at the top cf the vessel

6 controlling the behavier in the system. Tnat vapor pressure is
.

I

7' more than sufficient to support the column of water in the

a pressurizer unless you put heat input into the pressurizer. We
1
I

9! are assuming you don't do that.

10 Therefore, it takes only about two degrees to support

11 that column of water; maybe three or four decrees, ce.cending on-
,

12 the particular combination of circumstances you want to talk

'
1., ' a un. , ...

o
'l

14 4 MR. ROSZTCOZY: Well, you nave to be careful. This

o

15 ? could apply in some conditions. For example, if the system is
,

16 hichiv. voided -- that's what we are talking about,- the possi-
-

17 bility of ancovering the core -- then tnere would be steam not

13 only inside tne vessel head area but there would be stea.T also

17 at the toe. Now the vent barrier would crevent a n' c.ressure. .

22 difference between the two. The vent carrier would equalize

:' the pressure and, therefore, you would not have the excess

22 pressure needed to support the large water column.

23 MR. MICHELSCS: We must be T.issing a pcint somewhere.
!

.# w o. .* o. *'**o*.*. * b.o. * ^ "v ^v .# ~. '". e04 g w. . , *. "y C "u o a",. 'w'o "..'.d ~^ o. *""a.
'

'.~ .v, .. .. s ..- - . . .

,ce ecerat Aeoorters. inc.

25 Oressurl:er somentw to the cr1=a:v system and : assume : am not
. . . .

p s j- =
[
, , | .
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!
.

rw I doing that. If we have a place tnat vents the top of the

2 pressurizer over to the primary system, tne pressures would
3
o

3jdump; at least, down to a very low elevation; but we have no
4

4d such vent and, therefore, tne water colum is supported.

5 So it is a system pressure that coes all this. Until
*

6' such time as we put a vent in of some sort, it will continue to
t

1

7; do it.
4

h

8| MR. EEERSOI E : In the present context, for pressur-
1

i

9, iner breaks,with proper operation of HPEI, the pressurizer
i

.)
10 level will rise to complete flooding. Thus, it wouldn't be

Il maintained in the usual context and the c33rator should not be
12 disturbed by that.

.
li

( 13 In short, there is no tnrust here, I hope, at attempt-
,

H

14 1 ina. to maintain cressure lic.uld inventory at the expense of not
, .

I5 L getting enough water in the core, which was the Three Mile

16 ' Island case.
,

,

I7 MR. SHERON: What v.ou are sa v in~v is that the HPI.

1-: would essentially bring the system water solid.,

I# MR. t3ERSC'E: Yes. Theretcre, that's not maintain-

20 ,n g y - - a a -- - .4c...----..Je..,.,...--ny. . . , .- a - - . . y 1 - o , ,; 23 -

- 0vu;.,. em., . --.... , , , ,-
- - . --~ g --

+1 here.~'

^^
'' y q..-,,n . n,w .< : ..e s .:. - . .

,3 .v.3 . ---.~rr. v. ~ ~ . o . . *- ~; ~. c- y.n. go.;=rre
su-. u -

-. e n. .i g n. o ,-- . .'-A -a---- - e. w - - - -

74 _n s,. u - - . . a 4 m. a .
sw

. - . - -

ce ;ece ai 4ecorters, Inc.

SC
. In . a nsnv.i : The analysis WOuid sn.Cw Onat it wCulC ., -..-n., , . ce'-

e
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I4 maintained due to tne higher pressure in the system.rw
i

;.

? MR. E3ERSOLE: Can you discriminate between maintain-'

,i
ing and actually flooding out solid? That's what you want to3

!

.

t

4 3 do, isn't it?
.- |.

5] MR. SHERON: There would be a steam flow through the ,

i.
4

water and v.i level would be essentially a two e^hase mi::ture.--

,I/ MR. IEERS OLE : Tnat umplies a degree of controllabil-
i

a

3 ity of the in3ection. Wny don't vou do that?-
,

91 MR. SHERON: This is one whole area of concern with
I

o

10 | this next item n.ere.
1

11 MR. E3ERSOLE : Wili vou tri9 the himh cressure cointa . .

l '' in3ection to do that?
U MR. SHERON: A bulletin was issued with specific

l *' criteria for when operators are allowed to throttle back or

Ic HPI with tne 50 dec.ree subecolinc.. This is a ocint which we.

l

pl
are still locking at now.

1
! Yes, eventually, when ycur HPI flow exceeds your break'

IC
-

ficw, vou will have a n.otential to c.o water-solid.
.

<-
$7 .M..,. .v. r u...r. -c s . a .. m. b.e .- n .* 3 .e., o .e x . *- C .e 4..a. m .em a . 9 r .e. .-art- .'

.w - . - . v .

2r learned wnicn I wasn't aware of. Mav.be everv.ene snculd be aware*
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i

'
I

irw 1 neighbornood of two-inch holes. Tnct Kinc of con:1guration is '

i

c, i

1

2 f|
fine for the purposes of distributing tne surge ficw tnat might

:

3 ccme up the surge line into the pressurizer but it also createsi
I !

4: a little different kind of drain situa+ ion because now the ,

ii
f

i

5 counter-current water and steam flow in the case of sav an acen |
j1

- -
,

tl

6 relief valve must pass through the same two-inch holes in oppo-
,

7; site directions, and I think it could tend to greatly retard ;

1
'

i

S' tne rate of drainage as opposed to a large ciameter pipe.

9' Now I understand also that this isn't necessarily
,

10 || the same for everv. plant. It is clant-soecific as to how thev. . .
,

i

11 ' micht have arranged that entrance to the pressurl:er.

12 | Maybe B&W wants to comment on it. 4

, .

I

( 13 I

, .

iMR. KANE: We con't have anybody here that can answer
1

'

i

la H that question. !

4
h

i15 P MR. RosZTCOZY: I would like to ccmment briefly on
P

'
r

16 h one of vcur responses. You saic there would be such a situa-
\

1
o

17 .| tion eventually available between the pressuricer and reactor
i

IS system. Where sucn a line is, of ccurse, existing in the

19 ' design and pressurizer spray line, that is, it is a centrciled
!

, - *.m,., . .me- ..".a. .4 .- . ". ..s >.".r e s , -.'J'..'20 ' 1 .. . C , -..- * b. . e g~". a a- . 4 r . 4sm . . .. . . a
<

!

21 this pertain cr not?i

i

"a-~; w a .' .' a .k o.. . n..a. --"..c2 *' 7 . w. .i . >. . . ". e - r .i . . . .i . . . v s o y ... . yo

23 consider ir the generation of the guidelines wnerner 1: woul;

24 be any nelp to ask the cperatcr Oc Oper tha t "ent line under
sCfJeCeraf Reporters, Inc.

MC
'- m o .w +. m .m n .o.e m.u n c + n.n.e n .:
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|

1rw 1j MR. MICHEL10N: I looked into that anc fcund you
9,

2 contain a checx valve which crevents it trcr being as effective
h
l i

3 'lh could be. Of course, you do have to somehow vent it it
1. as it ,

'l

4 ' you want to -- it didn't look too premising. You ought to go |
|

5 back and look at the specifics, i

|

6 MR. ROSZTCC Y: For th13 specification mentioned nere,

we are talking about provicing flow for tnc core leg to the
7 ;li

e

B depressurizer for drainage. It may be it woult be an incrove- *

. . .

i

91 ment if that line were to be --
1
'l

10 MR. MICHELSON: We looked at the protlem and tried to

o

il U find some way of handling this. It didn't look too promising
!

12 ' but the cniv simple means appeared to be the possibility of.;
-

i
.

13 ' using tne scrav. line as a vent. If you can vent it, vou can !
J . .

d i

14 1 cer tainiv. , at least, incrove v.our reliabilitv.. ,'
n .

f
15 ' Keep in mind you will never drain the presscriter

i,
i

16 ' ccmoletelv this wav; only cartially. As soon as the water level
g

. . . . .

..

u

17 ] frcm the pressurl:er drcps to tne entrance elevation to the
-|

1.3 -..,.4.. 1C C ,y r .w,. s ,= - - . - 3 o- ... a. .2 ..g .w.a . . .a .f ,,n .i a d o- .c ,uc, ,

. . n , - -
,

...u .

19 - - G a s- . . - a-.- -..a. e. e.. 4e,: , ,

we,se.sy s C...e <..,..~. ,:, -
-. ...-..y.

~'.'o....20 .v. . . .c u.r q L "u . v.s - 4d. --oe.... ..oA , . w. e :^ - -o
-

-.
r . ~. . . ;a v -- . .a-

I

21 C.>.e C ,. 9 . u. .t:: .- Oj=.c.....,e... 'A a 4.

4- ueC .i .n. s . .- . , n . 3 s .u.p ,-a ,.m - .n - e..
W. . m u-

-

, -y .- v.3OO .v . . - .

- y . a. n .' A p .e .- a a .2 . , .4.a. .-: -.4*g .4Y o.... u. m .s _- , - , g u. e o- ,2 . . a s...,.. u..p - - -u. -- , --
. yy '. - - . o . - . c. v -.** .

i

S 2;-9Ps.pm 4 .n. e.y e . . b. A .- t v1
.l O. 9 9 Q3 a y .4 .m ,au - w; ...M4M ,. . v---- c- A.*,a
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!
I
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4 ..4*a -, . . h. 4 m. .* . e. a- . . e .b.-. e. .n. e m. ...--.4.., s s. .h. p- -

* qg 1 3 .-- - +. - . ....
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' t

n

Irw Ih been in that mode, I think, 20 minutes be: ore they are allcwed
a
I!
e

2l to shut off the HPSI pumps or throttle back cn them.
'i
ti

3 We also indicated in tne NUREG report on feecwater

4f transients in B&W plants -- tne Tedesco recort -- tnat a loncer,
i
I i

5, term study is unoer way of more direct and more easily inter-
!

6 preted indicators cf water inventory. The status was not going

'

7 [l to be covered in this meeting. 1

8; MR. ZUDANS: These are new criteria now, post Three
1

9 Mlle Island.

10 ] MR. SHERON: These were issued in April, I believe.
,

I i

II MR. ZUDANS: After Three Mile Island. I

i

12 ! I reac someplace a document dated 1978 discussed all !
!

-

(e
h

'

la . these problems and said that the pressurizer level was not an'

i
i

14 indicater or the system status in the case of feedwater
,; ,

o

130 drainage. The document was dated in 1978. It indicates if
0

L6 h.l
l

une operatcrs had been instructec to read this document,

1,' tnere wouldn't ce a Three Mlle Island accident.
i

13i PROF. CATTON: We found out they rever even hearc of
u

19 the Davis-Eesse incicent nor hac they hearc of Oconee.'

L
I

20 1 MR. ZUDANS: It was discussed in cuite about the same
a

21 Inount c detail vou are discussing ncw.
1

*12* MR. SHERO:. : B&W's response of January 23 to Mr.
!

23 e -

,- .- g c a~ ~ . .4.v.- .- . 4 . . 3 v . . e - 7n _c. - .-s->. y.'eA-nA . . . n. . u. ..2 - u. . .n ,n-n
- .--,

2 - -- :-- e ..
o

|

9, .

level Would nO! he a good indicatCr for Certair transi6.'ts and'' '
-

ice 3ecers' Atoorters, Inc. ,

said theV did nCt eXneCO CCerators to maae jueg=ents based
a

)/O j *| 'ul L/ / e
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|

1 [|solely on tnat but it was never carried ani furtner.1rw
n

20 MR. IUDANS: That's like a missing link, I guers.
o
:1

3] MR. SHERON: The next item is small break isolation
n

4 and repressurication.
I

|

5 (Slide)

6 This comes acout by asking if I nave a small break --

7 9 certain lines in the primary system -- and if the operator is
'l

B| smart, he can determine where they are and isolate t,.e.n by a

q
9 I downstream block valve or whatever.

t

a

10 What does the system do? I can get repressurl:ation,

11 ' I guess I mentioned previousiv, with HPSI. Oxay. If the shut-
.

12 off head is higher than the PORV setpoint, then this system
t.

~

13 i, will keec ouncine water into the svstem until it goes water-s
t

I i

14 i solid and then I run the risk of lifting a PORV, discharging
!,

15 h water , and then one sees our postulated failure. So there is a
h

16 j concern there.
1

17 ! The other one is with natural circulation. The
i

13 system can depressurice due to natural circulaticn. One ques-

19 tica might be: If I isolate a breas, do I aggravate the situa-

20 **n... c _e ..a - -.' c .4 . - - 1 3 . 4 o . 4 - 4 .- s -...e re_4 4 v' ___' .s.' .4 ..?.^
..

-,
. . . sm .

21 ! In other words, if I isolated a break and I repressurized tne
i

f

'l
'"O . 4 e 3 0 - '/ , .f * e -e n .1 4 a e e e a _w -a -

*-m kw ,

- .e. C' .? _4
.bw1eA m...a .; . ~,_ o_ a K'S ,j, - *.p 3 3 - 3m 3 wn . *vo w ;y',** o - -

y

23 in the jressuri er stes= space.

!
. ..o . s y - .i .# .' v = .' ,' v .'..=.'";.o'- ..".4 .e ..w.e s,- y ., .4 .a..~.a~ ".- " a.o o ~

y .
,

s:e Seders' AfDor'ert inc, I
o

25 The PORV failure nas teen addressed in SARs. However, it nas
o

!
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1
h 9e
4
o

irw 1/ been referenced from the stancpcint that it has been counded by
a
'I
o

2" other small break calculations. There was not a specific

3' analvsis. We kind of walked our way enrcugh this as te what
J

-

1
,1

4 would happen.

i

5' We do not expect any new or unusual behavior to occur'

6 based on isclatin3 a treak and c.erhaps recressurl:inc. and ocen-. . .

7 ing the valve. However, we are planning to require that the
3|
u

31 isolation of small breaks with a PORV failure te analy ec. We

9 do not nave an analys1.e specifically at this t1=e.
1

10 ' There is, as I said here, operator action requirec on

11 ' the throttling back of the HPSI pumps again. In other words,

12 if I isolate the break and my HFSI stavs an, I will eventually'
i

.

13 | refil.1 the system and I eventually make it go water-colic anc
,

I

h
14 'i the ccerators would nave to co somethinc. to prevent those

n .

i!

Il15 q valves from lifting, which would be throttling back of tne HPSI
:I
>l
I

16i' cume.s so the system won't 9o water-solic.
. .

|

'l

17 i MR. EBERSOLE : A full scale fal anre of the PORV is a
l

13 ' fairly large break, the kind cf damage yo. re talking accur

in here.'

2n . . .# . 4 . . y~- c w. . ~..'.e ". a .' .m. ''- .- a. a .' K.~.~y '" ".4.R. . - . . 0 6 ". . WoC~ s . -
' a

.-

21 nere.

'

= ,m. v r,=nqCr_<. m a ,; . ~ .; ,, ..,A --...e - a.. e i n ,, S 4.we v,.e ..o . . . ~ .* -o. ,_ u .

23 * MR. SHERO.'; 1.05 square inches.

* '~: .s 2. . -..A--..u .;nq-n-A~ ~ _ .c.a Q v e . - .wCse ..-,,:-- , 9 ~- .u - ~72= e c..-- .; ~-,
-.-. w__. g -s--

,

.c..;.c r.' a ,coners. i nc. .

25 , have Octa steam generatcrs in full ecoling mcde. Therefore,

i?'I ! L. ') ' / O
J L! /
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1rw I you have tne benericial affect of bringing pressure cown from
!
r

2L :ne secondarv transfer as well as enis large aparture. Let's
I

-

|

3 that's a rolonc.ed condition. The ocerator doesn't inter-s a "e e .o

I
*

vene. The pressure of the system will go down how far in that
,

I

!5 case? How far and how fast will it go down?
!

6' MR. SHERON: Are the HPSI pumps running?

7: MR. E3ERSO LE : Yes.
,

i

8' MR. SHERON: No break?
i

9| MR. EEERSOLE: Tne valve is wide open.

10 ' MR. SHERON: You would craw a volume balance again
i

Il between a flow that the hPSI pump -- i

12 MR. EBERSOLE: I want to hear you sav the pressure
I

-

,

.

I30 will not fall to a point.where I am in "eacordy of discharc.inc.-
; .

14 |
i the low pressure accumulators, because if I do that, I will !

15 f break natural circulation and then I'will be in troucle.
,

i

16 | MR. SHERON: I don't believe the system pressure

17 ] would "all to let the accumulators iniect. Thev inJ4ect ats .

1

IB ' about 600 pounds and the gas will enter the system, if that's
,

ic '- what you are worried atout, at abcut 100.
-

20 MR. E3ERS OLE : You think you are well above this.
i

|

21 l MR. SHEROh: The HPSI pumps for the nigh pressure are

22 l, - ,a o c .o b O O . '.' c " s"- .' ' - - = -.. o cm..a. "a'a..-a =>d-'" "" " "
- - .

i -a -
- -- -----; . . . : . r. .- a waa.--

:|
.

23 the HPSI flow and the flow gcing cut cf tne PORV.
,

,

2# ,; MR. EEERSOLE: You have a safe pressure pad.
o.secerr neoorms. inc.1

|

25 |. -.qn . - .u. _r - n. . v. e s .c nvg

r ' ; f) y ~a
# w

IIJ
4
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i
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1| MR. EBERSOLE: For the case of full opening of the1rw
|
!

P2J oressure relief valves clus full cooling on the secondary sice.
a - -

II

li

3 i| MR. ROSZTCOZY: As long as the cooling is to the
!

4i steam generator, as vou postulate it, then the pressure would ,

5 nang up gust slightly above tne pressure of the secondary side.

6 i On the seconcary side, you are using relief valves
.

I
7: for the steam relief and oceninc the secondary at scmething

; . -

,

8 like 1000 psi. The primary would stay slightly over the 1000
,

9 ) psi and this low pressure safety in]ection would not come into

10 , the system.
i

-

11 | Cooldown from this on down would be controllec and I
.

I

12 ' believe it includes in it --
i i

13 MR. SULLIVAN: .In any case, in some transients the

14 D operator would try to depressurize the steam generator to en-
i

15 hance cooling.

16 ! MR. ROS2TCOZY: What do you have in mind?
|
.

1:7 ' MR. SULLIVAN: You said it wouldn't cepressurice any

131 further than the secondary side of the stea.T generator, whicn

19 is held about 1000 pounds.

20 j ''R . ROS2TCOZY: Yes. Tne case that has been costu-
,

a

21 ! larec would settle at that.

22 d MR. SULLIVAS: Doesn't the operatcr have tne acilit; --

n

23 and, in fact, I think he is instructec in a case or to -- to

24 cepressurl:e the secondari side of the steam generators tc en-
kce ;ecera+ Reportees, Inc. j

'l

25 ; hance cooling?
i

i!
4

) ,- h i * /)
l I 'tC/ /p

i
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|
I
i

Irw ll MR. ROSZTCOZY: In a controllec manner. It has cer-
L
'l

i

2 I tain cooldown procedures. It would follow those.
i

i

3' MR. EBERSOLE: If he did cooldown the secondary site
:

1

4, by mistake, he would invite -- unless he rollowed instructions ,

i .

! i

5 and closed the nitrogen off -- discnarge of nitrogen, wouldn't s

6' he?

l

7; MR. EBERSOLE: He woulc have to drive nimself into it.
1

8, I think tnis is clear. It would almost be willfull, I hope,
i

9 instead of....
,

10 ! MR. MICHELSON: An operator error of more interest
.

I

II I than that is the case wherei: I have a small cold leg creak,
i '
1

12 t and during the process of the treak I decide, for one reason or

13 ! another, to mav.be try to reduce pressure b.v ooening the pressur-.
;

14 iner relief valve. At that time, he will proceed for sure to
|

15
i fill the pressurizer full of water if the surge line is still

16 , covered. He will put quite a bit of inventory out of the sys-
|
1

17 , tem and create a further complication to the whole matter tv
1

-

n,

la 9,, seeing his pressuriner pullec -- I am perhaps again misinter-
o

19 preting what do do at that point. Have you account d for the
,

,

20 , kind of operator error wnerein the operator may decide to vent
a

1

21,| tne pressuri:er during the course of a small creak?
d
h
4

22 l MR. RCS:TCC Y: Instructions to tne operator are to
e
,-

23 open the relier valve only if there is a repressurizat On and

,,

if that repressurization reacned 2300 psi.' ~ '
!

. c.~eceral Recorters, Inc.
;

^('1 MR MICHELSON: Is there a prohibition telling the" '

J:
11

I

n,!

l ' '/ O * 1 I-2/ / ||J"
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,

If operator under no other circumstances to open tne valve, or isIrw

2[ lt simply an instruction that in case of a certain situation,
3, c.o anead and oc_en the valve? Is he prohibited in every other,'

|

|

4' case?
I

,

I

5~ MR. ROS2TCO2Y: I would like to suggest that you ask :
i

6' this cuestion of the people who will be here in the afternoon,

I

7! who worked with the Indivicual procecures. They can tell you '

!

3 how they get into the emergency procecures.

I
9' I know the thinking was not to open the valves unless!

|
10 depressurization proceeded up to 2300.

,
,

II
! MR. MICHELSON: If it got you in serious trouble,

12 | you would want to put a big glag and say: " Don't open it."

i

13 ! Then vou have to go into tne problem of a single failure: A\ '

I

!

I4 | weld coming open. What do I do. '

! -

15 i I would be much more comfortable if the analysis in-

16 cluded a small break in the colc leg plus an inadvertant
,

it

1,/ i pressuriner relief valve operation.
1

I3 j MR. ESERSCLE: You are touching en a 9eneric problem.
i

19 There are standard revisions in what I will call negative in-

20 ] structions. Absolutely dc not Oc this, don't co that, do not

21 co tne other thing.

,- o

Emergency instructicns tend to be positive.44 ;

I'

'3 These leave to nis own imagination wnat he shculc nct-
q

24 , do, anc that's not verv cocd.
~ ~

iceJ ederat Reporters, Inc. d
n

25 9 - - - -

.v . S.. . vt. m.u--. n-. ns we ciscussec tnis toda , we have1 m 2

) 't O '!|pd1
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,

I

rw I now brought up a number of things that are questioned. Is the '

i

!

2|
L staff systematically looKing at breaks, possible actions that

'

I

3: the operator may take, and trying to figure out what he should !
!
,

i

4' not do and what he should do, and trying to write a set of ,

t
i

I5 crocedures?
!

'

6 If I was operating a plant now, I'm not sure I would
i .

i !

7 1 know what to do.
. i

I |
'

8 MR. ROSZTC07v- Vou are taking a very pessimistic

9' view. I'm not aware of any case, witn the exception of this
!

! ,

10 ! last one -- and I believe this last one has an answer to it,
.

1 l |: also, because the only thing that was postulated in this case !*

I
'

I

i .

12 ! is that, in addition to having a small hole in the core, like I
,

,

I
.

13 |
you opne up another small hole at the top of the pressurizer. '!

'
,

II4 This case we postulate, I believe this Exxon case has
i i

15 ' not been analyzed, at least not in the last few months. How- |
| i

16 ! ever, there has been a spectrum of treaks icoked at .n the cold'
!.

17 : lec and a st.ectrum lovacd at in the tcc. of the cre rizer. Iq - .

l e. ,
.c r e t a b 1 v. need some additional tninking, but my guess is thatl

9

1 ^7 g the conclusion should be to -- you see, this is not a limiting
4

.

20 break. Tnere are otner breaks more limiting than this one and

21 the consequence of this will be better tian what you nave al-
o

y ?4. reacv analv:ec,.
>!

23 For all these very small breaxs, the conclusion was
i

~44 that you are not ccming anywnere close to ancevering the core.
c Federal AfDOrters. Inc. i

-e
icu have water to the top of the core, enough so it even runs4-

1 ;, <( 1' ' ,,/
., . . ,

1//

1
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Irw 1 into the hot leg, and they have some water left in them. Soi

d !

2 hi you are not close to any limit.

3 The differences which come from one analysis reiative
1

4 to another won't make any significant difference in the con- '

,

5 clusion. Should the question come up which postulates some-
! l

I

6: thing quite different to happen, something that really hasn't i

)

7, been considered anc could reduce this water level si nificantiv,!9 .

i !

I
S then I think right away we should go back and look at that case

{
9, and see if it requires changes in the operating procedures. j

i

10 i PRCF. CATTON: Can I ask a cuestion? i
I

*

.

I

11 i DR. PLESSET: Wait a minute. ;

I
i

l I

12 | Are you finished?
|

13 | MR. SULLIVAN: The thing that is bothersome to me isk

14 that, following up on the does and don'ts, you have told the r

i

15 , operator what to co. I would like to provide as much margin
-I

!
'

16 ' as you can to limit the transients. What you have told the
i

17 operator to de, he may cc, but he may do scmething else, and
h

15 ,l' it looks like it will take a fairly significant effort to 1cok1

i

c

19 ~ at all these transients and decide exactly what he should cc,

20 , and if he gets this indication, ha shoulc not do something else
:i

21 ' because, evidently, that's what happened to TMI: he did things
.

22 '! that he should do and then he didn't do scme other thincs, and
,
'

23 ;i then he also did scme things he really should not have d ne at
..

H

24 all.
**ecerei aecorms, inc. g

25 l MR. RCSZTCCZY: Going back to the TMI case -_
J
P

') ) j iOL }, (/ i 10
t

il
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t

Irw I DR. PLESSET: I nave to postpone your speech and leb ;

2 i

; Cari maxe a comment. You can answer both of these together
i

l'3! later on.
I

i

4 MR. MICHELSON: I didn't have a comment. !
!
,

5 DR. PLESSET: All right.
, ,

!

!

6| Dic vou have somethinc? i

1

' ~

!
l !

7| We are running a bit behind, I think. We won't scold >
l

8, you; there are other reasons for it. Make it short. !

!
l

9 i Then Zolta:'. will make a short response. !

l
'

!

10 | PROF. CATTON: There are two approaches to looking at:

Il tnese problems. One, uggested by Dr. Okrant, is to view it as
i

12 ' one of the bad things that could happen first and then ask i

| ,

i

13 ' yourself: Are there possible ways those things can occur whichs

la lead to a different kinc of insight to the problem?
,

15 f DR. PLESSET: That point was made many times.
I
i

16 | Zoltan, a brief -- ;

i

1h/ li MR. ROS3TCOZY: Verv. brieflv to answer, reallvr 4

.. .r

l
18 0 Harold 's cuestion: fes, it has been looked at very system-

. i.

19 l atically, at what scre cf event can happen and what cc you ex-

20 ; pect from the operator? In connection with your reference to
..

21l TMI-2, in that case, as ; as I Kncw, the operators had not

L2 h violated their procedures in c a.y sense. Procedures which were4

h
u

22[ available to them simply dicn't discuss some cf the hangups.
1
t

24 j What has been corrected is that now they are being
sces.cerei Reconers, inc. q

4

25,L crovided with acerceriate crocedures to follow instead of _ust,
.

d.
.

!

!l
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| |
,

i

irw lj trying to figure out on their own what to co. :
1

!
'

2 DR. PLESSET: Let's let him finisa his presentation. |
| ,

3hWe interrupted nlm occasionally. .

>

n
||

4 I MR. SHERON: Another item in the report was pressure
i
'

5 bouncary damage due to bubble collapse.
i

!

6: (Slide) -

!

'
There are essentially two sources of what I would

7 I
,

i

8; call a watterhammer effect one could envision. One is collaps-|
|
I e

9)
ing steam tubbles in subcooled liquid which produce pressure

'

,

k

10 ' pulses which would impinge on the primary coolant boundary,

11 lixe tne core of a steam generator.

# i

12 | Second is the effect of injecting cold ECC water into
I i

13 a steam-filled pipe, which could produce pressure loadings on ,

\-

14 the structures.

15 | MR. ZUDANS: Thermal loads, too.
i

!

16 MR. SHERON: Thermal loads, as well.
i

17 Injection of cold ECC into a steam-fillec pipe, we
!

!

13 have run some tests at LOFT and SEMISCALE. As a matter of

19 ' tact, many tests. They were requested in a letter a while ago

20 , to specifically conment cu what they had seen -- they being
,

21 ES&G -- regarding the pressure oscillations, and they reported

22 / bacx for all the LCFT and SEMISCALE tests, they have nc seen
!!
.i

23 j excessive cressure oscillations due to injection of ECC into
o
11
<I

24 L the steam-filled pipes, and the maximum oscillations were ate.:
il

aseo.. i newnen inc.

25 10 psi.
1
.

I

i s G
|

.,0 /t "I J
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i

Irw I MR. MICHELSON: On that point, did their tests

2j essentially involve a confined region of pipe tilled with steam
n i

3 and, also, what do ycu think of the possible effects of the

4 vent valves?
i

5 MR. SHERON: The confined region would be their cold

6 leg pipe, which is where they in]ect.
!

i
7; sir . MICHELSON: Was it flooded at both ends wnen in-

I '
I

8, jected or opened at one end and only flooded at the other?
I
i

9 I don't know the geometry that well. It makes quite

10 I a ditference in the answer as to whether you inject cold water

II
,
into a trapped steam bubble as opposed to injecting it into a

i ,

12 j steam-filled pipe broken at one end. |
.

l
13 MR. SHERON: They injected both an intact loop and a i

. _
, i

14 troken loop. In that sense, you have both cases; where there !4

l

15 |; is an intact, and the other case where it is broken at one end.
i !

| >

16 , MR. MICHELSON: Perhaps they have a good simulation, i

17 I don't know. That's wny I asked.

18 And the question of the vent valves?

j,at

j MR. SHERON: There was one SEMISCALE test run, if I7

a,

20 ! recall, wnere they simulated the vent valves in tne system, and
a

21 j the rest I can say is that I do not recall in the repcrt there

,, dn

" h,i beinc anv mention of excessive cressure oscillations beinc- ' - ' seen
n

23 [1
when tne vnives opened. We can certainly cc.eck on that for that

24 e r u v e r. _t _r .es.va - -.;

aJecerat Reconers. Inc. j
u

25 There were also tests by CE, Westinghcuse and EPRI,
h
i'

f 8
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kw I whicn showec oscillations -- a water slog oscillating in the

I
2 pipe -- wnen the injection flow was sufficient to produce a

!
'

3 sluc of water in the cold lec. Sv a slug, it would fill the

4 pipe before it would run out and essentially broke off that

5 pipe.

6 For HPSI ficw for a small break, that flow was not
,

7| high enouch to croduce the slugs or water in the cold leg pipe !

i.,

8 | so one would not envision getting a slug of water being
I

i i

9' osc111ated back and forth in this pipe. i

,

i

10 | MR. MICHELSCN: What you envision is rapid concentra-
,

1
11 tion of the steam in the pira, which literally sucks the water i

12 } out to pump the cold leg in the case of a high steam generator , i
!
,

I
13 - for instance -- pardon me; a low steam generator -- so thes

14 condensation of the steam as a result of in3ecting cold water i

I

15 ' will suck and fill the pipe with water mcmentarily. I
i

!

16 It is those kinds of oscilla tions I would have in

4
17 L mind. Tha.'s when you have to look at tne vent valve operation

d
18l: at the same time.

o

1
19 j MR. SHERCN: Tnat would shcw up in the analysis. In

20 | cther words, the evaluation models take into account the con-

4

21 , densation af steam due to the in]ected ECC water.
i

'i
.|

22 F MR. MICHELSON. I doubt that it taxes account of the
i

23 instantaneous condensation. If it coes, it is very sophisti-
t
:.J.

eg catec.
wece ei Reconeri, inc. !

25 PROF. CATTON: You sort of wash out these oscillations
,
'

, e! r}Lh 214 \

a
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I
I

hav I | with your control of water packing.
I

l

MR. SHERON: This is typically when you start seeing
2 [!i

,1 , . _ . .

aeviations in the code, itself, is when you start getting-e
i

!

\

4! perhaps these very short-term non-ecuilibrium effects. Yes,
I
i
I

5! you could see water pacKinc, which could affect us.
1,

-

1

i

6' PROF. CATTON: You control the water packing so you
i

i

7 would, in essence, remove these oscillations.t

t

1
MR. SHERON: Maybe it does "_ 'e the proper detail to8?,

I

9 predict thes.. pressure oscillations one might see from very

10 i fast concensation.
!

Il PROF. CATTOn. Are they important? i

i

I2 ' MR. SHERON: They can be if they are excessive. I
-

13 | think I am trvinc. to . address this from the standr.oint of: Do
.

14 | they cause ar structural damage to the system? From that !

15 standpoint, the evidence we have ssen from the test facility
!

!

16 ' says no. The pressure oscillations would not be big. Tne
,

17 loads, in fact, would be bounded by the loads frcm the large

,

l o- break LOCA.
u

.

19 MR. ROS2TCOZY- v'y I add a few words to this? In
l'

!

1

20 [ connection with the programs Bryan mentioned, we are part of
,

21
'|

the ECCS bypass program and the specific effect has been
1
:

22 , studied 1r scme cetail, anc some models have been developec tc
le

d

23 y predict hcw big a slug you could form and what would be the
4
4,3 acceleration of this slug and so on.e j

Ace.Feceret Aeooners Inc. !,
!

25 These are scre detailed than normally what would be
a

o

-I ") M)
ra

- : ()<
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!
,

IIrw in an evaluation model. There are means available to calculate
;

.
.
t

2 ) these loads and see now larae these loads would be.
I

-

3! Based on a very rough look at these, it a c. c. e a r s to us '
i
;

4| ,the loads will be smaller than this load following a large |
|

!
,

5 break LOCA and this would not be the controlling event. |
t

6 Nevertheless, it is our position the applicant should have thei

7! responsibility to 9uantify these loads, to do some actual cal- i
.

1

i
'

S! culations on these loads and compare it to the one he used as
;

9] nis cesign basis and snow these are not delimiting ones.
I

10 |i
iMR. MICHELSON: My real concern is an oscillatory

i

i

Il effect that will be set up as you inject cold water into a |
i

12 steam-filled leg. It will concense the water and momentarily
i
I

13 draw a new charce of~ water into. the le9 The hic.her .cressures '

I
4

'

14 |! on the hot leg site will proceed to open a vent valve and send
d i

15 a new charge of steam back into this region, whien is now !

16 somewhat heated.1
i

I

I7 |
Then that new charge of steam will drive the water

,

18 ' back out and then the cold water will recondense that charge of

"
--la' steam and it wi l .- set off a periodic ccndensation and coAc slag

20 3 refill, heat up, condense bacx again -- tnat sort of thing.
i

21 u If it goes real wall, one would have to ase. about the
L

d
,2 , mechanical effects on it. Also, the effects en ECCS respcnse.2

I

, , ,L
4- t MR. E3tRSOLE: You are extrapolating with a pressure

!,

** svsten from GE?
Acs Feders' Aeoorters, Inc. h,

~

oc L
'- i; MR. MICHELSON: It is expressing how these things

i
,[

|

0

0

0| >^h
* d
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1

Irw 1i will work very nicely.
I
|

2| MR. ZUDANS: I would like to get back to the question
i

3 ] of these loads would not be contr^11ing. Large LOCA leads +

i
,i

i|

4 f would be controlling. But these could occur many times . The ;

i

5: other is oniv a single event. These smaller oscillations, ,

,
-

: ,

!

6, smaller waterhammers, are multiple leads. They can't be com- .

i

7; rared to the single event.
6

-

|
t

8 MR. ROSZTCOZY: The subsequent loads following LOCA
!

9 go throught a number of oscillations. I recognize the differ-

10 ence between this and the other.
,

11 MR. ZUDANS: Okay.
.

12 , Now we are talking here strictly about the mechanical!,
!
1

t-

13 ; surface loads that occur. I am wondering to what extent the
-1 .

!14 associated metal temperature changes are being looked at. They'
I !

i,

15 ! would produce the fatigue more likely than tnese mechanical
I t

''il leads. You may develop cracks witn repeated condensations,
if..

17 ] injecting cold water :n hot areas and so forth.
f

l18 i MR. ROSZTCOZi. The oscillations we have seen in
||
n

1,1 ' - these tests are relatively high frequency types cti scme 0:

20 , cscillations so I don't think tnere _s any significant temper-

!i

21 ' ature cnange elth the possible exception of the metal surface,

22 itself. There is no r cpogation of this temperature effect.
:
1

23 l MR. ZUDANS: That's my concern. The surface tempera-
h
h

24 ture change produces 1ccal cracxs. It's like a skin-cype of
Am-f eceret Reporters, I nc. |!

i'

25 : stress. If you heat up very .aallow, you will create nign
t

$'
4

1
h 279 i25
m
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Irw 1 i compression strescas. It may not be significant. Maybe there
|

|
2 is not enough time to change to surface temperature quickly, I

3 don' knew. I am wondering whether it has been looked at.

4 DR. PLESSET: I think we will go on. What you are .
i
?
I
,

5 asking is not out of the question. Presumably, it will be i

!
i

6' looked at. This area is going to be looked at.
i

l

i

7; MR. ROSZTCOZY: Yes. This is one of the items we
'

,

'

|

8- are askinc. be looked at and evaluated.i ,.
.

!

9 MR. MICHELSON: Are you looking at TMI data to see '

1

|

10 ! If there is anything tnere to give hint as to whether this sort
1
i

11 ' of thing could have been happening? Is there enough instru-
,

.

!

12 mentation? !

i

( 13 MR. SHERON: The only pressure traces we are aware of'
, ,

|

I

14 is the one system pressure trace. That did not show any high j
i

!

15 . frequency oscillation.
I

I
16 ! vR. MICHELSON: It gets lost depending on where the

i

17 ! senscr is.

13 1 MR. SHERON: The instrumentation is on a very Icw
l

u

19 , speed, I understand. It would wash out just being recorded.

i

20 - Zoltan said we will require licensees and applicants
|

h21 tc analv e these icads to confirm tnem. We nave done an
o .

4

.

22 h adcitional lock-see and don't believe they will be excessive.
i

23 ' We think they are bcunded. We have reasonable assurance they

.' l. . ! .!oc are cornded.
1

sc. s.cer i seconers, inc. :,
i,

2f 'l However, we want additional confirmation en specific
a
-i
o

u o,n ' .2 6. . .
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1
i

i

Irw I acclications. ,

,

|
'

i
2' For the collapsing steam bubbles, again we looked at f

l
1
h

3I these. These are bubbles passing through a suctooled licuid |

4 which woulc condense the water rushing togethe and would form -

I
-

,

I i
5- a pressure wcVe which would propogate out. We have looked at !

i

6 this. We would expect, if there was one bubble in the system,
! i

7! there would ce many bubbles. Therefore, the system would be j
1

! i

8' nydraulically sott, sucn that any pressure waves tnat occurrec
i

|

9| would, A, te non-directional, and, B, they would be attenuated
i

10 betore they got into any structures.

11 |t Again, for this case, as well, we are a.-king licensees
t

I |

12 i and applicants to confirm this with additional calculations.

13
MR. MIC.HELSON : Is the carticular olace one would be ,

. .
,,

I# interestec in with this be say as steam was rising in water-

15 , filled steam generator tubes but you use a U-tube type steam
i
!

I6 generator input, is that the same conclusion drawn, that these
|

I,

I7N localized effects woulu not afiect the tubing, Keeping in mind
!

I8 the possible degredaticn of the tuting which we Kncw Kinc of
,

19 cccurs?

2C
1 MR. SHERCN: Yes, sir. That's primarily because nne

v
steam generator tubes would also te designec :: withstand again*

a

"7 !9

4 the subcoclant loacs that occur, which we beleive woult be more

,,
severe anc cf greater magnitude.

,
--

,

!

74 ;l' ~

I think that the cecredaticn of
~sceMeraf Aeportars, (nc. , ~

the steam ceneratcr
h

2*5
,

tubes, the recuirements of the Commission are such chat they are
u
6[

<

"

2 ~o/
9 s nnl i '/
/ I
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tw I' within acceptable limits. Otherwise, they have to shut down

2| and plug those tubes.

3 (Slide)

4 The last item in this report was the fact that the
.

5 1 break energy was not representative of the core exit energy, |1
'

i

6' which essentially says tnat the treak is not going to remove :

!

7! tne decay heat load in the core unless what is coming out the ;

I

8: treak is actually what is coming out of the core.
,

9 The one concern here is that we have HPSI beinc
i -

!

10 | injected. If the break is in that cold leg, it can't be by-
!

I

II I passed.
! i

'
12 i Another one would be tnat HPSI does not condense

I ,

( 13 with 100% efficiency. Tne analysis coces that are used to
'

14 ||represent small breaks take into account this distribution of '

i

15 | enercv around the system; n .m e l v. , that what comes out in tne
,

-. i
,

!

16 ; breax is not what is cominc out of the core.-,
4

,

17 I believe the S&W code also throws away a part of the
-

- o

ino HPSI ficw into the broken loco so they take into account the.

o -

|

19 ! fact that scme of this HPSI flow does not even make it into

20 " the core but actually goes out tne breax.
1

I

,,'It

Tne codes, because they are equilibrium ccdes, assumez' i

n

22 a over a time step there would be 1001 efficienc;, and the stear
i

'l
23 and water would mix and ccme to equalitriam temperature and

,,n
d'

.ce :eceral Reoorters, Inc. ] pres sure .
.

a,c

" a; We don't believe the non-equilibrium effects will be
y

a
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,

,

,

hae 1 big. Tney would tend to raise the pressure slightly because
i

2 |i we are not condes-ing at 100% in any sncrt period of time. !
.

l
3 I| Tnat was all I wanted to say on tnat. Are there any

,

.

I
'

4 questions?
.

5! DR. PLESSET: There were a lot of comments during the
. .

I
i

I
6 course of the morning that touched on this. I think that's

;

I7! enough.
|

3 MR. SHERCN: The last item I was going to touch base
i
r

9| cn are non-condensable gasses; what effect they might have on a
,

10 small break.i ,

; ,

,,

II (Slide)
-

|
!

12 | These are staff estimates. These are the various .

i !

i i

!13 ! sources or non-condensable gasses that can enter a primary
'

I

la ! system during a small break. There is dissolved hydrogen in !

'
I

15 ,' the crimarv coolant. This is usually kent anvwnere trem ce-
,

i

16 | tween 25 and 55 CCs I believe a.cr kilcaram of water. This is
,

-

l
_ i

17 done to suppress radiolytic deccmposition curing normal
! -

181 cperationn.
.

a

19 | Dissolved air in the refuelinc water tank. The
.

-

20 i source of water for the EPSI. Hv.droc_en canerated bv any
n . .

!

2; cladding that is reacted with ne water. There are ficed
,

||
s.

aJ tanxs. Thev have two sources. Disso.'vec nitrogen that could
.

-n
I
t

23 ' te in the water. There is the free nitrogen used to pressurl:e

u

24 the tanns. There is an equilierium concentration of hydrogen
6 Federal A eporters, I nc.

25 1 gas up in tne pressurizer, which is periodically vented. There

i

l'
o

o .l 4 \L
~

m
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<

lla-
|

Irw 1 is raciolytic decomposition of tne injected ECC water since

2 this doesn't have the hydrogen in it to suppress the radiolytic
,

3' decomposition. However, this will probably be negligiole as a

4 source as long as the hydrogen concentrations are above 5 CC
1 -

5! per kilogram of water.
!
i

6 Then there are the gasses that are in the fuel bins.
i

7! These are estimated to be about 1500 cubic feet at STP, account-
!

B ing for bot 5 gap tission gas at the end of -- these are the '

.

>

i

9i relative volumes if this gas is expanded to these termperatures
i
|

10 j and conditions.

I
'

11 | MR. EBERSOLE: Are you saying there are 700 feet of
I

t

12 ; gas in the pressurizer?
!

i 1

13 ' MR. SHERON: Yes.

i

14 MR. EBERSOLE: Tnat was in the --

|

15]
- MR. SHERON: Remember, it is partial pressure.

|

I16 ; MR. EBERSOLE : What about the entrance mecnanism of
- __ i

17 F. hydrogen into that space? Do vou have a valve system that
1 . .

1

13|trings it in? Is this correct?

19 I am thinking about continuous leaxage cf nydrogen
1

'

2C frcm the normal hydrogen source. Is tnere any possibility of
!
1

21 ' that? Is it blocked by autcmatic .feties ence jou get inte'

r

22 q cepressurl:ec conditions? You ha + hycrogen in tanks at high

22 pressure. rhese get to the water ncrehow cr other. There is

l
241 normally a flow. Dc you guaranty any stoppoage of this when

o.rece si sepor e,s. !-c. q

23 you get into one of these -- if sc, how? I am 1 coking at it
,

[[9
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I

11D !
+
,

i

Irw I in the same light as tne low pressure tanks.
'

i

2 ! MR. SHERON: I naven't lookec to see whether those
H

I
h

3 were --

4 MR. EBERSOLE: How do you guarantee stoppage of
I '

'
i

5; hydrogen flow into the system once you get into the emergency
,

6, mode? i

e

!
'

I71 MR. KANE: From where?
i

8 MR. EBERSOLE: You inject hydrogen into tne water to
i

f

9 nandle the overcressure.
,

-

i
.

10 | MR. KANE: At the make-up tank. t

,

i

II I MR. EBERSOLE: Yes.
1

I2 Do vou stop that process wnen you get into a emergencv.,.

! 13! mode?r ,

I
'

I4|i MR. KANE: The make-up is isolated.
e

|
15 ~ ?LR . EBERSOLE: That's isolated by an.arcoriate means

,
. .

|

and continued in]ection.' ---
,

t
a-,

j ,' , MR. SEUMWAY: This water reaction --
,

.I

IS MR. S EERON : This is the amount generated, by percent.
.

I9 I: I have 11 I would get 4,344 cucic feet at STP generated.

'4 O MR. ZUDANS: Could you give details about this radio-
,

2I lytic deccmposition? When dces it exist? When Oces it stop?
o
o

ma ;
42 .p. . 3 -- 3 *wc .2u .o cr .,A 497.

- . . - *-y . ...v -

,l
eq i| 3 p- . O. ~r r _e c r e . .. vco e c .m.

'

..~.6 . ., .7 .l a. . * k. e .*: A, g o_4.
~ -.. ,

w u . -r.w . .. ..u ;v

24 } Tnere has been a lot cf discussion of tnat. What t' mv are con-. *
AceJecerai Reporters, Inc. ]

"m
-

cerned with is suppressing the elimination of cxygen by excess,

0
.

:

"|
12 ~/ 9 i a
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une 1 nydrogen in the system. Tney can tell you about this later.
.

2| We are awfully far behind. Maybe we will let that go. -

3 MR. SHERCN: What I did was: 1 took volumes of gas

! tha t I would expect -- conservatively expect -- to be intro-4

! i

5! duced into the system during a small treak, again remembering I,

,

i

1
6 assumed that all the gasses remained in the system.

,

,

!7I (Slide)
y
i

8 )l
'

In other words, no gas without the breax. I also
|

9 ,, assumed tnat all the gas in the liculd got stripr.ec out bv. the
.

i

10 i toiling process; it was 100% efficient. I assumed t2at the

11 bolling in the storage tank was 50 degrees Fahrenneit anc

12 flood tanxs were 86. I have a nigner solubility at those 1cwer;
I ,

temperatures so I could put more gas into the tanks, SWST and13 i

| ~
'

14 flood tanks.
-

|

15 ' I assumed- during the course of the accident somenew I
.

P

--16 L _inQthe whole SWST into the system and switched to a
!j'

17 different mcde. 5'.cok the gas that I assumec would get inte
,

!i -

is ? the system. At high pressures, I assumed I got all the nydrc-
d

19 9 gen cut. I assumed I had a tenth of a percent airc water
i
t

.!

20 " reaction anc I assumed I had all the dissolved area in the
o

,!

21 J storace tank in :ne system.
!

22 These are tne relative distr _butions. rhese were
r

i

22 , the triangles. the _ctale. I assumed that tne vclume they

24 ' occupied was not occupiec by any steam in the system and what
sceJeceesi Reconers. Inc. y

a; - cid was expand it. You will see at 600 psi I assumec the
1

-

:| 0 | "S t/
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1rw I accumulator is turned on. Again, there is a steady state calcu-
)

lation. I just assumed that as the pressure cecreased, the gas *

2 '|||

39 in the accumultor spcce expanded isothermally and I let the-
d
!

I4 cissolved gas in the water come in.

5 Remember, the free nitrogen would not come in until
I.
t

6| down around tnis 150. If I assumed that all tnis gas somehow

7- found its way to the top of the het leg U-benc, r.o cas
1

-

;

i i

8; accumulated in tne upper head at all --
,

I

|

9| PROF. CATTON: What is your volume ccmposed of? Ycu

10 have volume of the hot leg U-hend at 1/0 degrees.
,

II ! MR. SHERON: These are two U-bends. If I crew a
|

12 h straight line across tne bottom of the U, okay, and it's that
|

13 volume above it. About Sb cubic feet above that.
,

14
__ ._ i PROF. CATTON: Okay.

;

1
i

15 ' MR. SHERON: So r took two of them, 170 cutic feet,

16 ! assuming-eacP went out ec.ually in botn of the not legs, and.

i "
17 again saying this was a conservative calculation because I am

i

;

lc || assuming it all scmehcw went tc tnese het legs and none stayed
a

!
,

1

19 in tne apper head, which is where we expectec it tc sai .

20 I would have to expand down to around 400 psi befcre

21 I wculd start to see the hot legs start to fill up with a non-

22 / concensable gas. Most of this cccurs -- it starts p imarily
1

d

23 because I'~ starting to get nitrcgen into the syster frcr One
,

,,o
; accumulater tanks."

sc Jecerai Reconers. inc.

25 : woulc point cut, tco, that enese numbers are verya

a

l

j
-

-)h /O ')
'

; /
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similar for a CE System-80 plant, which I nave also done esti-1rw 1 i

i

2 mating on. They are about the same for most plants.
.

I i

3/ MR. EBERSOLE: One tning is c1:ferent: The CE and

l
4| We'stinghouse plants don't have candy canes. Tnerefore, the

,

i

l I
l

5( volumetric recuirements to stop natural convection in tnose;

!

e plants is a great ceal less. Do vou know what that number is
'

- i
i

7 in contrast to 170 cubic feet? Does staff know?1
a

i
I

8j It is good practice to take B&W information and apply
I

9' it to the other plants whien have a cifferent cen:iguration i

10 c.ualitv. .j

I

Il l MR. SHERON: 162 is for CE, I think. |
|
t

.

12 | MR. EBERSOLE : I'm not sure Westingnouse and CE would
,

i

( 13 be in comfort with -- it would take a' great deal less to stop

la natu;ral convection. Do you know the number?
_

I
-

i

15 i MR. SEtRCN: 162 cubic feet is what CE estimatec it
!

!

16 ! would take to-stop ~--

~
17- MR. ESERSOLE: All the flow in the tubes?

!!

18 H MR. SHERCN: That was the volume of the U-tube.
i

i;j MR. RCS2TCCZY. The hori cntal section of the U-tubes.Y

20 j Keep in mind in that case scme of tnese tubes are ccming up On

21 one s1ce or the pressuriner and nite a relatively icng hori-
I,

22 " cntal secticn before they turn cown. Depending cn where they
i

23 .'
t

are located, scme have a shcrter or longer cne.
g|.

.

"t The number Brian is qucting, I believe, is the number
xc ;ecer i aeoonm. inc. j

25 fcr the total Of tne 4,000 cr 6,000 U-tubes, whatever they have
ei

4. i
,

'| -,

'

- ) ')
ed l (/
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i

h:w I for tne horizontal section. I don't know if we have a number
i ,

l i

2h from Westinghouse at this time. The Westinghouse and the l
i

li '

i,

3| Combustien information is ccming in new. Scme is not in-house
,

' '4 yet.

5 PROF. CATTON: In the U-tube, the horincntal sectionsi
i

6, are all elevations, so wouldn't you get a gradual degracation
i

7 of the numbers'
'

I

r

t,

3 MR. ROSZTCOZY: All of this is cresentiv being cis-
i

9 cussed. Just because they are at a different elevation does

10 |i not mean that you would have that. It does not mean that.
h
I

11 | PROF. CATTON: It doesn't mean you would maintain it,
i

12 ! !either.
I

f
I

13(- MR. ROSZTCOZY: No, but the way we are picturing it
i

l*'} is there would be a level difference between the two sides of
'

_

.

15 ' the U-tube that balances the other forces that-try to initiate
|

J

16|| natural circulation. -The level of the currents could exist in
i N~

17 ; most of the tubes -- or all the tubes -- at th6'same time. It
d
c

130' would recuire a gas cubble or steam burble which is larger than
A

1
-

.,o
"' the nori: ental section because 1: has to account also tor the

I

20 level difference. This level ditference could exist in tubes

2I which have di ferent elevations for the horizontal part. Tne

22 density difference and the elevation difference would be
,

'3 controlling incepencent c:- wnat tne elevation or- the ncrincntal-
- - - - - - -

"4"' section was.
u .recerer mexr ers. inc.1

,e

". MR. tBERSOLE: I wculd 11xe to say en tne critique

I >7C3

\asa

,{ { o}
,

,

i
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| |

hne 1!j side or the B&W design the easy way to avoid -- you see, all
h i

2 'lh you nave to co is read it. Tnere is no way to vent a U-tube
'

il

3 design. 4

,i f

4' MR. SHERON:' Very cuicklv, as lonc as the volume un
|

I
'

5' there la cown in this range, there is very little effect on the
i
i

6' total natural circulation, primarily because most of your ,

! !
l

i

7 .- pressure drop is through tne pum.os, I should say. So you can '

i

I
'

i I
8| nave sutstantial blockage here and still have very little .

; |
4 !

9 ;|, effect on the overall flow.
10 Heat *ransfer, the sane way. The units are very much'.

! :

11 ! overdesigned. I haven't done any estimating calculation on the j
i t

!.

12 ! effect of the non-concensable gas under heat transfer. Yougetj
l

. . .
|

13 |: a buildup en the condensing sur: ace anc some cegradation. |
|

,

| !

14 i calculations that have been done by other vendcrs indicate it !
.

I
, -

,

15 ! is negligible until you start dropping down, so tne cressure.

!

16 !, between tne primarv and secondarv_ system is about the same.- - - -

,
i

J
17 The effect of the non-condensable beccmes amplified

1
18 :i but ./ou have poor heat transfer, anywav, because ycu have a

,
. .

I9 criving Delta T.
,

20 j MR. EVERSOLE: On balance now, since you are talking
i

2i " abcut condensables in considering cest-risk-benefit ratios, are
i

22 you of tne opinion now we are going to venting of the candy
1
|

23 cane or not? Will we rely en these numbers?
o

"44 MR. SHERCN: Tnese are preliminar; nuncers that the-

is.Feders' R fDCr'9FS, tric. ;

25 staff put together, the staff neing me. We have asked B&W to
g

!!

f

, ~b on o \ ''
J ,d l i
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i :

| I
I

l

Irw 1; supply numbers to analyze the effect. I don't believe at this
,

i

2 time we have made any recommendation or decision on whether

3 venting is necessary or not.
!

4| MR. EBERSOLE: Of course, there is a risk it might
,

h

f

5 be inadvertently vented.
! i

i i

6: MR. SHERON: You have to weigh the detriments c: any j
>

i

7) sort of system like that with the benefits it might cive v.ou.
,

i '
i

8 h|
MR. ROS::TCOZY : Venting is being considered as a

,

|

9' possibility not as much for the cases we are discussing here,
,

i

10 which are the normal small break incidents, but there is an

11 increasing emphasis to go beyond this and look at what would i

i i

12 ! naccen if something goes beyond the normal predictive concept, !
j

-- i
'

!

13 I like it happened in Three Mile Island. That is the case which
s I ,

I

14| will probably nave a stronger effect on any venting type of ;

,
-- ._

15 recuirement.
l'
I16 MR. ESERSOLE: You are going beycad the_ single tactor

w_
l ,e , criteria delta?

~
.

18 MR. ROSTC O 2 Y , In our tninring, yes.
,

t

19 ' MR. ESERSC+LE : What will you do with tne upper head

20 injection en Westinghouse? You inadvertently cischarge that
i

21 ' gas and you're through'

22 ' MR. SHERON: You have to assu~.e deuhle failure.
a

23 MR. RCS2TCOZY: We are going tc icok at it.
,

, , >
d' DR. PLESSET: They are satety grade, I believe.

AceJeceral Aeoor+ers, Inc.
,c

.- R . SEl.RON: The preliminary conclusions we have en''--

1 e

#2//i
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,

3

irw Ii non-condensable gasses for tne B&W cleut was that for verv small!
h|

!
'

i

2 [| breaks in which the steam generator must
remove cecay heat, we

,

>
1

3 ii don't see tne accumulators turning on. The pressure doesn't
,

4 drop until the low 600's. If the brean is larce enouch that the
!

i |

5 pressure actually drops below 600, the break will take away the ;
L :
a

6 'l decay heat, anyway. |

i

7! For breaks which do turn on tne accumulators, you i

!

I .

!
8' still have to droo the cressure much below 600 psi, cown to

l

9 maybe around 130, before you expand the gas out into the system'
,

10 | in order to get any significant quantities of nitrogen.

II | In addition, the accumulation of the gasses will

i

12 ' probably be in the upper head region -- or, at least, some of !
,

t
.

( 13 it will be there: not all of it will find its way into the too
. - |

.

14 | of the candy cane -- so the estimates c_r_ecared, assumine. it '

._
, ___

i

15 all got up to the candy cane, were conservative from tnat !
!

16 L standcoint. .

-

I7 Without any accumulator actuation cr signiricantg

:

18 j core oxidation, we don't believe that non-condensable gasses
i

19 ' w121 nincer cecay heat rencval by the steam generatcrs.
,, - -

2 0 ,, MR. ZUDANS: This is basec cn . li circoniam-water
!

aI reaction. Knat is the picture if it is 1%? If I shitt tne'
:

.it
og n: .

gces way arove.' curve cut, it
4

4, 0. s

- (Slice)
i
t
*

,

MR. SHERON: It will go up, I agree. I thinx, for"

u.Jeeersi a ::eners, inc.e

,e

' n, the small bleaks that we have ssen Or the E&W plant, they dc
I #

\b)S

, - {' O
,

>'
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Irw 1j not uncover the top of the core, which means you will have
' ;
I :
i

2 0 almost zero oxication. I can't say that for CE or Westinghouse i
d
V
i

3; yet. We will look at their analyses and how much oxication ,

i ,

4' they do precict.

5' MR. ZUDANS: This is the only part of your composite
i t

I
i

6 figure that is very sensitive to the assumption. The others
, i

7' are pretty stable. This one, if I use a factor of ten, from
~

o
(
,

3h 300 psi at 40 cubic feet it would be 400 cubic feet, anc the
i

9| rest of the curve would be way above your 170 feet.

10 f MR. SHERON: I can always pose enough oxication where
,

!
11 f, I will get in trouble fairly culck. i

i

i
i

12 MR. ZUDANS: Really not tnat much extra. I am

13 l wondering how you came up with tnis.
.

I4 !| DR. PLESSET: He covers himself by - that hcy,! . sav. i._nc _ ;
,

. . _

ll
15 0 takes the case where the core doesn't get uncovered. If the

i. l,

16 ) core gets uncovered, then that's anotherstory. -. _

:

I

17 || MR. SHERON: These are estimates frem S&W and E&W
't

:!

l a .3 analv.ses do not show anv. substantial core uncovery. I ccn't
H

19 ' nink they snowed any for the small Yreaks analyzed.

20 Ma, MIcHELSON: The kind of model you want : keep in
t

1
21 I mird is the case where vou start cut with a scmewhat larcer

i

22 break and, fcr one reascn or ancther, are able tc isolate it.

23 ' Certain types of breaks can be isclared. Then you wculd get

*A irvolved in a core ancovery situation possibli. and scme"-

u.J.eerei Peoonen. me.

25 j additional hycrogen generation. By isolating tha "-oak,,ygg
d - O \d
}

,$ I I
,

.
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i !

j 12b ,

'
;
i t

Irw l> are now forced back onto the same generator with the heat sinx
; -

9 !

since your break is gone and you have to work back into a heat !2 i
|

|

3 removal mode.
,

_

i

4. MR. SHERON: The c.ly breaks I understand new that
i

5' can be isolated are tne FORV line and the letdown line.

6 MR. MICHELSON: Sene people co have loop valves, you '

,, ,now.K/ i
r.

8 MR. EBERSOLE: Do anv B&W plants nave them? '

I
,

9, MR. MICHELSON: Nc.3

i

10 , MR. ROSZTCOZY: Ncne of the B&W plants have them, I
i

r

i
11 ' telleve.

I !

i

12 ; MR. MICEELSO": Some PWRs do have them.
|
,

_ 13.f MR. EBERSOLE: If we have to confine our conversa-
,

i

|

14 Il tion to Just B&W, we can stoo here. __ _
9 -

,

15 MR. MICHELSON: Tnat's the O.ctential for a verv. lar c. ei

;

16 ;I creak being iscalted.
!

17 i Mn. smERSOL - .* is a fact c# '4 -e that coerators
'l

~

h
i

18 ' are told to isolate frcm a larce bre'k to a small brean con-
I

-

19 figuration procably beause tney wouldn't be entirely success-
i.

20 ful here.i

21 .NP. . .v._7 ~.. r S u . . - ..=_ o.a e _- ~ e n c ~; _ . . s .- . c . _ _ . . c a j a; -- - - --v . ns.g -

i

22 ? isolate the break- c.c bacx anc lock carefulle a- v.our c.rocess.

J.

2' m e o .' 3.. s . v - a s _4 . . = .' _r " , ..'.c__=- = e .2'./e_s xe _ a e 0_ . . ~. ' = __ _ _; . . , a - ;
^- - -- - -

_ v y-

*A
2- containment isolation valve and :ne primary loop wh: :h mign: beo

AceJecers' Recor ers, Inc.

25 1 le:t cren, and these, if they are mc;cr-operated valves, the
1,

-
..

's $\
,| - O \'''

^

<[ ! I
o
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I
i

.,

1.c

'

1rw 1, break could be experienced in tnat line and the operator could

2 ,!j recognize it and go ahead and close his manually operable valve.
H

3 ! So the r.ossibilities are very claat-soecific and I think you
|

. .

l
4' would want to look at each plant to tinc out where all the

5 || oreaks could be that could be isolated that might be of a fair <

.I

l6j ly large size. You woulc be surprised.
h

t7' MR. ROS TCC Y: I'm not sure what connections we are
|

'

B, talking of here but most of those are low pressure.

9 MR. MICHELSON: The shutdown cooling connection, for
i

10 instance, off the loop is going out to tne isolation valves.
t

Il '
'

People may provide an additional valve in the li:.e. It is not

i

12 ! sarety-related in terms of function but is ir there for other j

t

13h purposes. The development would normally be left open but !x
:

I' ;

I4 I
|
would have the capability of closure from the control room. ,

15 | Cuch occasions as that will raise such issues. You

i

16 h would be surc. rised , lookinc. at v.our desia.ns, at the number of
p

J
dl'/g valves in there that are not automatically operated but which
1

1e^ il are capanle of remote operation.

19 , MR. ROS TCC Y: That cocling system is typical _; 600

n

20 ' psi.
;

2I i MR. MICHELSCN- Not where it is attached in s 1 J. c t.._
t

-,

"' containment. Usually full pressure up to the inboard and out

23 to the isolation --

,

MR. ROS TCC Y: Tne valves left open are the valves"
,

wiece si aeaonen. inc. I
25; crotectinc the low cressure cart of the system. ,

' ' ' '

'/ / ) 'rIE

.

I

s
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l

J 1 > ~/,

!

h

1rw I! MR. MICHELSON: The creak is in the nigh pressure
<.
'

i

2J section of the pipe between ene isolation valve and the c.rimarv.
i,
.

2[ loop. If the particular designer decidec to put another valve

i i

4, there for one reason or another -- I'm not saying shutdown of
i

,

5i the cooling system is necessarily the example but you have to
,

I

6' look carefully to see if such provisions have been made. They
!

7! often are put in for other reasons.

I

B' MR. SHERON: Just to quickly summari e wnat we have
!

,

9 discussed this morning, we saw no disagreement on tne pnenomena

l

10 , described by Mr. Michelson, tne repressurization and so fortn
,

,

11 ' and what B&W has calculated as to how their plants operate.
I

12 ! (Slide)
.

t<

13 |[ We also acknowledge the fact that Mr. Michelson's
li-

n

14C reocrt nas underscored the importance of natural circulation
u

H

15 ,l
i

for decay heat removal during small breaxs.
:

16 | B&W has performed a namner of detailed analyses in
i

17 response to toth the staff's request for information as well as

IS Mr. Micnelscn's report, and these results show the phencmena
I
t
t

19 , occurring which Mr. Micnelson pointed out.

20 i However, decay heat rencval has not been unacceptacly

21 impacted as far as we coulc determine frca these analyses.

22 o MR. EarRSOLE: Concerning tne seccnd statement, I
,

23 wish you woulc reter to the set cf 26 questions on tne Pebbie

.~
Springs prcJect, wnerein you state that you can get along withe-

wnmei n :cerm. inc. L
t

25 HPSI injection without the benerit cf tne secondar2 site.

2/9 !4,n
,
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|

I

Ih MR. SHERON: For certain creaks.1rw
I

1

2h MR. ESERSOLE: I don't rememner the boundary, the
!

3 bracket, but I don't think it went down to very small breaks,

4 ! but that statement is a little bit broader in scope than it
.

.>
1

5 ~
'

might be. -

,
,

I

61 You do claim that you can get along without natural

7' circulation beginning at a point in size of a small break, which
i

.

)

3 I think you --
,

|

9 MR. SHERON: Yes, but, however, prior to Mr. Michel-

10 son's report coming to our attention -- or I snould sav subse-d
I

i

II quent to it -- we have put a stronger emphssis en the necessity

12 ! for natural circulation to remove decay neat for these small

( 13 breans'. We have gone to the vendors asking them to verify
i

* - j i

Id || their models.
d.
i

15 MR. E3ERSOLE: When one goes to a small break which
.

16 ' is sufficiently small so you do have to have natural circula--o
:
-

I/ | tien on tne secondary site cf the transport, co your plants
:1
1

1^ l' attempt in any way to provide mass flow injection at suf fic ient
t

I9 ' pressure to overrice tne pressure-cperatec relier valves anc
i

2C ' get heat transport through them alcne, 11xe the original
I
,

,, i

''| Shippingsport design does?
!

2',, _ am crivinc -luid into tne core at a sur:10 ent rate- - - - - ---
'

-

e
i

23 " frca the nigh pressure -- I'm establishing a ficw-tn:cugh,
o

,t

", relieving the pressure-operated relief valves tc get heat
sc.meer a.wr eri, me. o.

'

'~ | remcval without One secondary site. I anderstocd B&W nad a
-

.

h'



,

..u (,,
| -

.

iI

1rw Ih sort lert-handed ob'ective in doinc. that. Am I wrong?of !

Ja
V
o

2' MR. SHERON: I don't believe that is the preferred
I
I

3 |td method.
il
,

4i MR. EEERSOLE : Not creferred; is it possible?
, -

|

5| MR. JOMES: Yes, it is possinle, with the exception
|

6 cf Davis-Besse because of low HSPI pumps. .

7 MR. EBERSOLE: Is that the one exception? '

; !

8 MR. JONES: Yes.

9 MR. EBERSOLE: Does it take one high pressure safetyi

4

10 ' valve to do this or both?
!

,

11 | MR. JONES: I will have to say both now. I tnink it '

,

1

12 ! is possible with one but I'm nct sure.

I3 MR. ESERSOLE: Will it unseat the pressure-operated
i i.

Id0 relief valve and carry on with the cooling function? i
I

. !!I3 ' MR. JONES: Tne PORV is not big enough. In fact, you
i

I6 will probably go up to the safety valve.

I7 l MR. EBERSOLE: Is that a desicn objective, to do that?
a

-

IB ! MR. JONES: No, but they are capable of per:crming

.n
* that funCriCO.

v '
MR. EEERSOLE: You have a perifcral capability. Do you'*

'l tiscuss that anywnere explicity? I got a half discussion of it-

,,

On Pebble Springs."

,

'-.! MR. JCNES: At present, I can't tninx cf anv.c. lace we

.,

" discuss it.
ACS s Ceral Reporters, Inc, ,e

ac
' ~ , , MR. E3ERSCLE. You keOO savinc. -- well, .VCu don't s a'.?

.

-) [ 0 i l't 0'
[ /
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,

I

1rw IL anything about the ultimate capability of the plant without ;

n
li
'

,i the secondarv. site,'
i

9 |

3 MR. JONES: In the May 7 report, there are a bunch of
i

4' small break analvses which cemonstrate that for treaks 9reater '

i .

i i,
'

5 than .01 scuare feet, you don't need the generator at all and

i
you don't need to take any action. If you turned onto HPSI-

, .

I !

7 g manually at 20 minutes, that would handle the accident.
1

31 Smaller breaks would also be handled in the san.e manner.
i

9 MR. EBERSOLE: Thank you.
,

10 !

MR. MICHELSON: Cne thing you want to be careful of
t
'

,

II | in your summary. That is that what I wrote dealt with these i
i ,

I
12 | problems concerning a 205 plant, wnose benavlor, of course, is

k 13 perhaps a little bit different. I haven't seen the evidence
t . .

14 1 that v.ou nave vet examined the 205 so you could draw these con--
,

1

15 I
; clusions cencerning my report. I think the conclusions are j
i

DI only valid relative to the 177 plant. Is that correct?
!

I70 MR. ROSITCOZY: Ecth types or plants have been locked.I

13 at because cf tne discussion. We are locking at both cperating

19 plants and that includes, I believe, six -- not counting Tnree

'2n Mile Island -- it includes six lowered loop plants anc one*

aid . . . . so nis evaluation is supposed to cover mostnign . cop plant,i

a,

of these. Most of the worX was done en the icwered lecp, anc"

I

23 whenever there was a need, we went to the higher loop.

2 ''

tc..secerei Aeoonen, inc. ,
'

I haven't mace myself f u ll*,MR. MICHELSON: Perhacs
- '

,c
', clear. Davis-Besse is not a 205 nian and has a cifreren.,:-

f- .p
i isi, -

,
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1

!

1[contigurationthandoestheother. My cuestion is simply this:1rw
fi
L2J . ave you done the 203 plants ant are these conclusions valid

il
for a 205 plant?

.I ' ,
,

4: MR. ROSZTCOZY: We have not dcne the 203 plants. We i
i

1,
e

5 s tric tiv. limited ourselves. The next round, the 205 will be
,

i

6 looxed at.

7 MR. MICHELSO". I have no doubt the same conclusions |
1

8 will pertain. I just want it clear these are not conclusicns !

i

9 of my report but, rather, conclusions for a 177 plant based on

10 the same kind of pnenomena described in the 205.
i

Il DR. PLESSET: Okay, thank you, Brian. I think we

12 ! should proceed.
| 4

k 13 MR. ROSZTCOZY: The next item will be Rene Audette.
,

|
- - ,

14 jj Because we cidn't know at one time how much time might be need-
d

'
If ed, Rene compressed his part and could present it in two

,

16 ,1 cossible ways. One is his longer presentation and the other
, -
.1

l '' "q' is the abbreviated one. The abbreviated is complete but in a

1o, a somewhat faster manner. Since we have fallen behind schedule,

l9 ' my suggestion would be to try to arbreviated version if that's

20 ' all right with the ecmmittee.

1|;
-

4 OR. PLESSET: Let's de tnat. I ar sure it will be
I

l

.,J longer than planned, anyway. We cc have a need for a tende

n
23 minute treak first, tncugh.

24
o (Recess.)

sce.seeerei aewmt inc. o
.'.'.l

i DR. PLESSET: All right, Rene, the ficor is ,vours for'
i

\$ f

f| |

,
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,

H :

Irw I Ia ten-minute presentation.
i

H

2h (Laughter) !

3| MR. AUDETTE: Thank you.
! <

,

4! (Slide) i

i !
;5 : prepared this very short summary. Essentially,

,

6' calculations run by B&W. This is just a quick summary.
i
f

7{ The calculations run by B&W were really to confirm !
.

3| their initial thinking about the way tnese areaks would go.
,

9| (Slide)

10 i This curve was prepared cy B&W. It.is one of those
.

II ' in their report. Essentially, from their hand-calculations and

12 ! previous ccmputer calculations. Thev were able to come uP, . ,

t ,

I \

I3!! with excectations of what tney could expect over the small'
-

n . .i

I#! break scectrum as they 9ot to the lower end of the spectrum.
Ira ,

O !

15 " From calculations betore they had seen trom larger
i

16 ' breaks above a centh of a square foot down to maybe .05 square

l'h root, the depression tcok them down to the core flooding tank'

o

L, ,!
r initiation, HPI initiaticn. However, for the Icwer end cf tne
t
,

19 + spectrum, tne staff had never recnired calculaticns at that end

'C of the spectrum because calculaticns to that point had shown'

'l' core unccvery.

'2' The only failure was the icss of One HP: system.g
I

23 Frcr their nand calculations and previous -- I don't knew whs

^4* '

it was based on; I'm sure engineerinc #udement -- they could'

scs Feceral ReDorters, Inc. ,f ~

t

C -M

ceneriad#r. vasuall e cases wnere they could drce to the

}i
^ ~

stee[r'l i ' '

r
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Irw Ib secondarv relief pressure. Cases would actually hang up at a e

h
i

2d higher level with an equilibrium between the break and HPI

3 i n "s ection and cases actually resultinc. in rerressurization. .

4 where the heat removal through the break occurred anc through ,

5| the auxiliary feedwater due to loss cf natural circulation

I

6' would not be capable of removing the decay heat, so repressur-
:

7 ization would occur.
i

3 The main purpose of their analysis was to contirmi

9 these particular characteristics. In going through the series

!

10 of calculations, we startec off with the .07 square foot creak

11 I c.reviousiv run in Julv. 1978, whicn had shown a slight core un-
.

!

i

12 ' covery.
I

13 I For tne case where tne auxiliary feed would be on but
. .

l '' only HPI would be injected using all Appencix K assumptions,
i

15 in this case the auxiliary teedwater was turnad off completely
i

16 !, and two H:-Is -- this, assumec to ce tne failure -- two HPIs
n

17 ]:t
'

came on when depressurization to 1600 for tnat particular
.

I80 calculation -- 1600 psi, that is.

1 Did you take these cown to 134c?

!*0-
q JONES: Tney were all dcwn to 1365.. . . .

'i

21 1 .v . m, .2. . . .e . 7.'..: -- s o --v, ....
g

2'' e'' For conservatism, B&W analysis assumed more or less
o

--

"# ? the lowest pressure at wnich HPI cculd be initiated. Their
,

2 ''
, ce e_eceral Reoorters, Inc. [ r.crmal initiation level is 1600 psi. They conservatively toc.<
.

2*5 the lowe' bounds.,

14

a 279 i48
4



i

!

| 134 ,
,

l
,

IIrw 1! In this analysis, two HPI came on when tne 1365 :
I
i
,

2 |i pressure was reached and no core uncovery took place. Long-
1
9

a
3 term cooling, whien they defined as the time at wnien HPI

,

!
l

4i injection is equal to core boiloff so there would not ce any
I

5 reduction in inner vessel level, would cease.
i

I

6 Now, .02 square root break was about tne smallest
i

7 break they could get witnout repressurization, again runninc
,

-

|

3 the analysis with the auxiliary feedwater off and only two HPI,
t

I

y , again core uncovery was not ccmputed and long-term cooling set
,

10 up at 650 seconcs. This particular calculation leveled off at

II I just above the seconcary site relief valve setting.
I

12I ror the .01 sqvare foot, the repressurl ation
|

( 13 h occurred in this case and two EPI came on -- I'm sorry, I'm
,

t i
| .

14 1 Jumping to another calculation.
,

15 ' For the .01, the depressurization was short of turn-

1|6 ing on the HPI. There snould not be a ditto mark here. The
;

171 depressurization stocced at 1385, about 20 psi acove the icwer
a ~~
~

II

IS J trip point they had selected tor the HPI system. Repressuri-
1

1

I! nation occurred.'

20 a To introduce any kind of eccling, a manual startup

21 | of tne one auxiliary feedwater system was requirec for about
u,

22 20 minutes and no core uncovery in this case v4 xture level

,,l

22 " in One irner vessel leveled off at accut the not legs.

r

24 h Then the less of feecwater accident, a transient
\CWJ fCef 81 R eporters, Mc.

25 scmething on the order of what happened at iMI with the PORV

,,

2/9 i49"
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'

1 7 .~.

b
1rw Id held open. However, the rest of the transient did not simulate

I;

9V
J the TMI incident. Two auxiliarv feeds came en at the normal
1,

-

.1

3 1- h time, accut 40 seconds after reactor scram, and single HPI.
I
t

&

Essential 2., an Appendix K type calcuation. In this case, lonc--
-

,

|

5 term coolirg about L000 seconds.
I

6' Three other calculatloas where it was just assumec
i

7| the PORV opened up. Mechanical failure of the PORV opening

3' with tne auxiliary feedwater being initiated normally after the

9 in this case a low pressure scram and a single HPI. 2scram,
i

10
i I also missed a coint here. On all of these calcula-
1

I

11 ,
.

tions, it was assumed the off-site power was lost so the main
I

'

12 coolant pumps were tripped and the loss of *eecwater accident,

I3 ! off-site power was assumed to still be intact so the primary
'

h ,

l a ,' camos were still runninc.. '. . i

3
.

:

15 '
i rhe other two PORV failures, simple openings, it was
|
I

16 : calculated witn the auxiliarv. feedwater off. However, in the
,

|

) ,' .
first case, the NAS type 1.2 or Appendix K type calculation

I3 " was assumed and in this case one HP: was inadequate with the EC

pumps turned off so natural circulaticn was lost and One core

20 wculd ancover in t1=e. The calculation wasn't carriec cut to
,

J

m i. j -w,. .,,e.t <

-a. ---

9"- In a further check cn :nat particular incident'

<

23 usinc AMS tvce 1, the same assumptions on all the equipment
:i.

2 '' ' , show nat the core wculd remain Ocynered and that 1cnc-tern
Ace Gecerai Aeocrters, Inc i

-c i"u cooling with a single HPI pump would Oe estaclished a .t .a,'k cu t
y

-[ / / k - ,V{O
h
,

I
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a, ,

i

Irw Ih 4700 seconds- Most or the calculations were carried out to
I

li
|

o

2 !! abcut 3000 seconds. These times for long-term cooling were
4
o

!!
3 from hand calculations. Actually, at 3000 seconcs tne trans-

i

I
.

4 ient is fairly stable and lends itself to straigntfcrward hand
'

I
i5 calculations. Up to this point, the calculations essentially

,

6 were all eene w1th the appendix x model. This is the model ;

-
i
'7: that was reviewed hv the staff and accooted Ov the staff.
t

l35 (Slide)
! ,

! i

9, In this model, the only difference used for that

i

10 series of calculations -- this particular volume is the volume
i

I ,

ll I
! that is used in the later calculations to reallv. ident1:v. wnen ,

!

12 t natural circulation is lost -- was lumped in'with this volume,
- :

\ |
'

13d No. 5 in this case and No. 15 nere. Only two volumes on the ;

I .

f i
'

14 h crimarv side of the steam generator.
.

U ,

15 In the later calculations, to do a better job of

|

16 | calculating wnen the natural circulation was lost, this volume
,

1
17 < was added to each of the steam generators and tnat considers

i

13 the tenc in the U-tube cown to the injection point of the
,

,

19 ' auxiliari feedwater, so when auxiliary feedwater is in ected,
,

20 it is injected only into the stear volume below and not in-

21 | 2ded in the vclume that is present accve the steam generator

a
-,a

a q tubes or abcVe the auxiliary feedwater injection point.
23 PROF. CATTON: In thi- case, tne separation Of tne

,,

" ' steam in that node, the flow is in tne same cirection. Would
xce.seeersi Reanen. inc. ,

,e a
O vou : low down through that noce ncrmally and the steam ticw-

-a
d
e

0

q ,jq t o,
i ' ' ,

i
. .e j,-
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i

)r id/

1,

I|wouldceupthroughit?Irw
I

2 I MR. AUDETTE: Right, i

J ,

o

3L PROF. CATTON: What about the circumstance at the tcp

4 where you have the : low horizontally and the steam separating
i

5! vertically in the top of the cancy cane? It seems to me you

|
61 ccn't really have that done properly.

d i
!

-

7 MR. AUDETTE: This, I think, was more to try to

|o

3 .i identify exactly when that steam would develop rrom the candy
J

9 cane. I don't believe this model covers that. This is still
'

i
I

10 ) part of cur review, and one of the things we will certainly be ;
!

11 , considerin"u n
-

n -when we go t rough this t inc..
,

I i

i
t

12 This was more or less to get a better identification 'j
- ,

( 13].ofwhensteamcollects in this. upper portion, more or less in
h

'

114 ! the upper regions of the steam generator abcVe the auxiliary
,

I

|

15 y feedwater injection. It was not considered at all in the other

16 model.
i

17= The auxiliary feeduater in]ection into tnat single
:

1
13 - volume cid not allcw for steam cellection in the upper pcrtion

|

I

l

19 i cf tne primary site of the steam generatcr. As soon as

20 auxiliary feedwater was injected, there was condensation for
,

I

<-,

48 the whole volume.'

22 PRCF. CATTON: Is that the ncde ycu use to decide
a

22 when natural circulation is terminatad?
,

,

d' MR. AUDETTE: In these calculaticns, that's the nede
,'

u: . .eersi R oor ri. tru
et '

' , ' that set it off. That would be the first node tc indicate loss

J,

Ih r' b $
t b/ t>

| dL/
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13Q.

1| of natural circulation.tna
!

,

. ,

2 [| PROF. CATTON: I think your model could do with a

3 little improvement if you wanted to set that point fir r.ly .
,

|

4| MR. AUDETTE: I don't think we want to cive awav the
t ,

I i

,

5' staff's position yet.
I

^

l
6 DR. PLESSET: That's not his model.

I

7i PROF. CATTON: Whoever tne model belongs to.
l ;

8. MR. AUDETTE: The mocel used for the calculations
t.

!

9: dowa to tne point I already covered had a single node up nere
|

10 | for the upper part of the steam generator.

11 Fu- the calculations below the ones I have ciscussed
!

|-12 ' alreadv, this particular model was in effect.
, . .

.

13 (Slide)

14 Again going back to the "1 square foot creak again
'

|

15 ? In tne cola leg, similar to the calculation run up here with
!

!

16 ! the new model, in this case an Appendix K type calculation

17 , assuming two auxiliary teecwater ccming in 40 seconcs after

la scram and single HPI, no cure uncovery and long-term cooling at
,

19 4900 second.;.
|

20 Natural circulation, the main coolant pumps were cff
,i

21 | and natura; circula:1cn was lost in this calculation.
,i

22 " To consider tne case where One of the steam generators

23 q might be cut during a steam tube rupture, a case of ,01 square
,

e.
' 6; roc break in ene co;c leg -- one of the steam generators being

. ..

Ace Feceral Reporurs, Inc. ,

25 :, 1sclared shortly thereatter -- would show. a sincie auxiliarv.
a

-

I'

|

d
il - -

t) ,ci,
t *

!! // I Jw J
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I i

Irw I li feedwater runninc and sincle HPI showed no core uncovery.
3

- -

L

21 There is a whole set in the larger package coverine .

I
i,

3 each of tnese instances. The long-term cooling for that case
:
t

4 was 4973 seconds. To ecver essentially a brec.k as close to the '
i

!

S' make-up rate as they could get -- .00d square feet in the ccid
I
!

6' leg -- with tne two auxiliary feeds running, again the Appendix
l

7 h K type assumptions, loss of off-site power, loss of natural '

8' circulation, long-term cooling at 5000 seconds.
i

9 Then c case that Brian coverec in part this morning,
i

i

10 ' .01 square feet break at Davis-Besse with the Appendix K type

Il
j assumptions, again long-term cooling at about 6000 seconds.
4

l n

12 ; This was the summary of the calculations contained in the blue
.

*

( . 13 | book, tne May 7 report.
S

I'
I# l' All of these cases, outside of tne PORV stuck cpen,

i

15 h with no auxiliary feedwater and only one HPI core uncovery
,o

16 ! were computed for each case and no clad temperature damage or
I

l '' 44 clad temrerature rise.
l

18 d MR. SULLIVAN: Rene, coulc I ask you a questien accut
-

19 | your slide? Tne ones that are on the upper portion of the

20 i slide were done with an cider accel, right?
a

21 | MR. AUDETTE: Rignt, witn the ol: Appencix K r.ccel,
,

f

'2 " what ! Keep calling that, frcr ancur this point up.'

m ]: MR. SULLIVAN: It nad ncmcgeneous hc legs, nc bubble--

*4 t|
d' j rise in One candy cane.

Ace Fecersi Recer ers. inc. o
i'

25 ] MR. AUDETTE: Tne het let pipe in :ne steam generatcr
1
,'

'

f
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I

1rw l || crimarv. had bumble rise in it in tne olc mocel.g .
I

e

2| MR. SULLIVAN: Would it compute natural convection?
t
t

3! MR. AUDETTE: Yes, you would get steam in the upper
I
I

I4 regions which did compute a lot of natural convection.

i

5 When you started to inject auxillary feedwater in the
,

6 model, it woulc put auxiliary feed in essentially rignt at the

7 ;! top of the steam generator Primarv., which is not pnysically then

8!| case.
|

Tna t 's why they went to the second node, to get a more
i

9 realistic injection point in that volume.
;

10 DR. PLESSE1: Were they all Appencix K except the one.

,

i

Il ! you indicated; all these cases?
I
,

- I 2 ,! MR. AUDETTE: When I sav. Accendix K, something like
.

,

*

(.
,

13 this would not be Appendix K because it is assumed the auxiliary
,

II4 feedwater is on. A true Accendix K calculation here would have,i ..,

|

15 I
,
auxiliary teed and single HPI.

I
1

16 : pg, pngggg7: 1,3 g33, 33t.s wnat I should have ask-i

l '' ed you,
t

4

13 h, MR. AUDETTE: Yes, these all had that. We coulc
I

l'' survive PCRV stucx open with no auxiliary feed.
d
a

20 ? MR. SHUMWAY: What abcut PORV with tne 1.2, was that

21 i calculation not run cut lonc. enouc.n?,

,4' MR. AUDETTE: They ccmputec there would be core an-'
i

m/ covery. It wasn't run cut tc the core anccvery but it was'-
1

u

J.
d- cbvious that's where it would go. We never ran :nat out that

se,.s.eer ; aeoor ri, inc.1

og a
'- ) far.

b
,e

h
2.Y, !D3
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1rw I | MR. SHUMWAY: Anc these times are tne times when tne
n
b

2 [) HPI equals the boiloff?

3 MR. AUDETTE: Yes. All the calculations are only

F|
4, carried out to 3000 er 4000 seconds. Tnese times nere starting,

! I
,

5, at 47 on out were hand calculations. By that time, tne system

6' in pretty definite equilibrium and you could hand calculatewas

7i the trenc at about what time you would reach a match between '

!

3 boiloff -- locking at the decay power curve, matching that
>

9 curve to the HPI input.

10 MR. EBERS OLE : For the 1.2 curve, did you say tnere

II was no final answer because there was no --

I2 MR. AUDETTE: The level was moving down and it was-

.

13 |i- obvious. -

1 -

t
i

II# MR. EEERSOLE: The 20% cifference makes that.,

h .

.
u

15 h MR. AUDETTE: Yes. ANS t1=es 1.2 becomes cuite
J
|t

16 4L important.
a
;f

17 ] MR. EEERSOLE: That's very noticeable.
1
i

18 ; ,e r_cr een-.: 2. sure is.-. _
, u..
o

I9 MR. AUDETTE: I will just go to the summary new.

20 |, ( Sl:.de )

2I Frcm tne series of calculations run and discussicn of'

-,
a couple of transients that B&W dic not ccepute, like the--

,

--

"a safety valves openin9 -- for some reason getting open and being~

h
} 's

-

kind of pranx would essentially fall within thestuck -- that>

e.aer., aeoonen. ine. iim
i:

SC q scope of the analyses they hac already done."
,

F

t
I
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I
4

'
1

hne 1| Our conclusions concluded nere that auxiliary feed- ,

.

n

2 H water at 20 minutes would provice core covering for both the
i

i
t

3' lowered and raisec loop c.lants for breaks smaller than .02.
, .

I

4 Any larger breaxs would depressurize to the HPI injection or |

!

S I core flood or level off at tne steam generator secondary relief'

6 valve and have sufficient cooling.

7 HPI, tne one calculation where, for the icwered loop !
i

4

8 plants, there was no auxiliary feed at any time, the only cool-

9 ing was through HPI injection and bringing in HPI at 20 minutes
,

i

10 i was sufficient to come to equilibrium anc reach cooling without
!

II I uncovering the core.

12 ! In-the case of the 1 HPI train wnen the stuck PORV --|
i *

,

i

13 || MR. ESERSOLE : Doesn't statement 3 contain statement

i

14 1 1 here? It has to have a range of failure sizes. The stuck
i!
\\

15 ' PORV -- cc fou mean stuck wide open?
!

16 MR. AUDETTE: Yes, we always assumed that; about .00/
1

1/ square : cot type break.

IS : MR. EEERSOLE: A much bigger hole.
:i
e

19 MR. AUDETrE: As I reac this, this business here at

20 f, the end coesn ' t -- I would ratner thinx that cne over. ::taber
'l

21 3 I can't think is correct as I reac it ricnt now.
a -

1
22 OR. PLESSET: Do the calculations incl;ce tne heat

3

.

S3 input in that one case 9.ere the punps were nc: running; the4
,

J
^4

main pumps?'-
o

.:,;,eers: ae,orms.ine.g
o.c

".i MR. AUDETTE: I'm not sure,
i

m

2~./9 i5/
c

c
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I I

1rw I! Ben? Tne case where tne pumps were running, do you
H
o

20. have the heat input from the pumps in the system?
I

,'
MR. JCNES: No.*

!
,

I

4| DR. P LESSET: Was it significant? Would it make a

1
5 significant difference? They are pretty big pumps.

6 MR. EBERSOLE: It doesn't taxe long until the input
,

7 frcm them is greater than the --
i

8 DR. P LESSET : Anyway, it is significant.

9! MR. JONES: My understanding is that the actual heat '

10 ! delivered into'the fluid is fairly low -- about two megawatts
I

ll i from what I heard back at B&W. I don't know the real number.j
. , ,

i

12 It could be significant, depending on the actual value of. heat

( -13 that is posited into the fluid.i

i .

, i

|" DR. PLESSET: I hearc three megawatts. I wouldn't
i

15 -

. guarantee it.
i

|
14*i MR. ZUCANS: It is significant. r*'o megawatts is

!

I7 acout right out the cecay heat is the same order of magnitude.
1

1C-|h MR. SULLIVAN: That's per pump. There are tour.

'

MR. ZUDANS: I think total. Not eight.
1

l0# DR. P LES S E'1 : You cculd tell us about that, a n .y w a v ,
,. .

i

'l'4 i Rene. Tney cidn't include it. Was it significant? Nculd it
I

-- ,,

" " make any significant di:ference in the calculation? They coulc
o

^7" tell you later if thev. don't have it now. There is enl.. cnei

,

'
24 case, as reme=her.-

.c..F.eerer neocr3.rs. inc. "

^5* MR. AUDETTE: That's right. That's this case here,

c . .co
2 / 53 iac

,

,

a.
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|
I i

bn~- 1d loss of feedwater ?ccicent.
9
F

2| DR. PLESSET: We would like to know. Is it a signifi-
1

i

3 cant error introduced that way? Can you say it is negligible?
,y

|

4' You don't neec to teit us now if you don't recall,
i

.

'
i

5! MR. JONES: If it is acout four megawatts, it would
|
.

6 be negligible. We are tambing long-term cooling at about 1000

i

7 secords with the one HPI pump. That's a rairly high decay neati
i

t

8, at that time.

9 MR. ROSZTCOZY: I believe it is 2700 megawatt plant.
i
,

t

10 Cne "eercent decay heat would be 27 megawatts, and at that time i
.

,

i

II ( the decay heat would be over one percent. We are talking in
!

.

12 i the order of maybe 30 to 50 megawatts cecay heat at the time as
.

(. 13 | ccmoired to the 2223 mec.awatts --
!

. ,.

i
i

la ! DR. PLESSET: That 3 per pump, isn't it? If you had t

15 all the pumps running, it woulc maxe a difference. !

16 MR. ZCDANS: You are talking about long term heat

17 removal being established. About an hour later. What abcut

13 | that?
I.

19 .v.e . RCe .CO v. .r
a,

i. w
..--- ... . .e a .- . a.... . .

20 ! MR. ZUDANS: One hour later, your deca; neat wculd ce
i
,

21 cne-tenth of a percent.

22 h uq r~n g u- . c. c - v. . , ,,wo ,.s.. , , .< -. . :--
,

23 j MR. SHLMWAY: 60CU seconcs, it is li.
.

o

24 1 ~ ~ -
c. .:: .e n ..4s.u.n .

-

.u ,ue.m ue . ..u ..

%ce Federsi Reporters, Inc. h1
i

25 3 MR. AUDETTE: I was stumped cr this item 3 because I
1
n
1

279 159
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n

1rw Il. was thinking of the stuck PORV without auxiliary feed. In noen
n,
il

2 [ of these plants, if auxiliary feed is there and a single HPI,
..

I

3 you will have covering. I was recalling the one case where we

4 had no auxiliarv feed at all, that we had a core uncovery. If
|

-

5, we have an Appencix K type calculation for the stuck PORV with

6 a single HPI train, there woulc be core covering. The statement

7' is correct. Tnen the not leg breaks, again, as was pointec out
i

3; this morning, say .01 or .02, would be quite similar to the

i.

9' cold leg breaks because of the action of the vent valves as

a

10 J far as cepressurl:ation.
*

Il MR. EBERSOLE: Statement 3, does that presume that

i2 the stuck PORV is delivering flow from a fully --
!

13 MR. AUDETTE: The pressurl:er fills from these calcu-
i
l

14 I lations. Item 5 was shown ny tne one asymmetrical calculation.-,

n

15 h If one of the steam generators is isolatec during the rupture,
,. i

,

n

16 j this is adequate here to provide core covering. These are

l'7 all treaks at tne verv. low end o f One small break scectrum.n .

l
'2

13 The results of this analysis provided wnat we considered an

I9 adequate tasis for coming up with operational guidelines tnat
i

20 have ceen provided to tne utilities.
t

21 , MR. CUDA::S : Ycu said tnat tror 100 seconds, all the
i

!22 calculations were done by hand.

23 M.< . AUDETT;: zevcnd J000 seconcs.
,

-

*4
4' MR. ZUDA"S: Was it at this time alreadv. clear vcu.

LCR GeCef ar A eterters, Inc,

9C hac reached long-term cooling equilicrium?--

U
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1rw 1 MR. AUDETTE: Tne depresreuri:stion was tairl"J level. ,

i
,

t

2' Pressure was fairly constant or level.
t

,|

3i Maybe I can show you one other transient of pressure
i

I

4| decav. for ene of these calculations..

|

t

5 MR. ZUDANS: J000; not 1000.
i

I

6 MR. AUDETTE: Rignt.

i

7 MR. ZUDANS: It is not clear to me what ycu can co by

3 hand on this modcl.
!

I

9 ;l PROF. CATTON: Extrapolate.
I

I

10 MR. ZUDANS: Just extrapolate the* curve? Oh.
I

11 ! MR. AUDETTE: This is with the .01 square root break.
i
,

!
12 ; (Slide) -

I
!

13 I Tnis is assuming both steam cenrators operatinc. withx
,

l
i

14 j normal auxiliary feed about 40 seconds after the reactor scram ;
i

!

15 ' and single HPI initiated atter the pressure nad drcppec tc 136a.
|
,

16 '
h:,Tnisis

tne pressure trace the repressurization enat occurred.

17 1 rhen the ccabination of the injection of EPI, tne loss of fluic
1,.

l'
18 " out the break, and condensation at this coint. Natural circu-

> ~

i

17 ' lation has heen lost. The only neat removal in the stear

20 i generator is through concensaticn of tne steam in the primari
!

21 " tuces.
,1

Il
22 Decay power also cecaying sicwly. It results in this

23 cepressurization peaking at this point and slew cepressurl:atica

i

24 j anc then tne hand calculaticn carried on frcm this pcint.
,

Ce n dera A fDOfters, if'C. .'e

25 ' MR. "UDANS: What about if you ran it for that many
o

$
#. i

O \r *j
8

/
.
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1rw li, more secibcs. Unat would indicate what you call long-term
i

1

1

2 !! cooling points?
!!
!I
l

3 ]e MR. AUDETTE: Just tne --
; i

4 MR. ZUDANS: The fact that this curve would be

'

5 horizontal or what?
I
I

6! MR. AUDETTE: This would latten out -- no, it snould

/, droc even more racidl
,,

. .
.

8'. MR. ZUDANS: Looking at this picture, I am wondering
i
I

9 how do vou establish this 4900 seconds or 5000 seconds as the
,

'f

10 'l time this will occur?
I

,

I

11 l MR. AUDETTE: What they nad done -- I'm guessing --

12 ; looking at this pressure decay extending on out, looking at
i ,

k 13 1 your HPI in]ection characteristic curves and cecay power input
i

I

14|| and loss out the creak as a function or this pressure, it is a
o
l'
1

15 L combinaticn of all tnose inputs ccming to a point.

i

16 ! MR. LUCANS: h'here the amount of HPI blowing in
o

!l
i
'

1/ ,. woulo ce ec.ulvalent to clcw-cut.
i

1 c.
-

s MR. AUDETTE: Eringing it up to saturation would
4

j,iY . match tne heat removal required from the ccre. Is that the

i

20 ' wai you proceeded in your calculation? I am assuming that.
1

1
21 I ar putting wc cs in your mcutn, I Know.i

!
,

22 U MR. JC'!ES : I can't remember the details er how 'ce
F

23 , calculated the icng tern ecoling calculation and inventor;

, , ,

duirng : =e. The casic prececure we usec fcr these icng-terr"
,

Ace Erderal Reporters. Inc. '
'

, c ,s
" transients was we helc the system pressure ccnctant at the last

a

....

f[ [ / Id
,,
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,

hne 1| calculated value. As you can see, the system is depressurizing.
i

'
t

2 ! We then took the HPI characteristics at that flow and
'I

3 calculated how much core heat it would be capable of removing.
(

4j That establishes the time that long-term cooling will be
i

5! estaclishec.
I
i

6 Tne unbroken legs matenes what is being boiled off
|
|

,,

< in the core.
.

!
!

8 MR. ZLJANS: In other words, you looked at the core

9 decay heat generation curves and said: Okay, after that many
1

10 | seconds, core will generate that muen. This is exactly what you-

:

ll i can remove.

- I2 MR. JONES: Right, and then calculate the level ini
t.

,
j *
.

k I3 tne long-term, we held tne system pressure at that point, used

I4 the lead flow incicated on the nigh pressure and calculated a

15 boil-of f fro:a the system, subtractec that inventory frcm what

16 | was remaining in the system at the end of the calculation to
,

'l
1,' s establish how much water was left above the top cf the core.1

'l

(

iIS ' MR. ZUDANS: In other wcrds, you are icing it because
1

3,' I

if the pressure goes down, you will have more coverage.
~

,

20 J MR. JONES: That's right.
I

21 | MR. zUDANS: It is Kind of conservative.
J,

22 0 MR. JONES: Yes.
:

, , .
--t DR. PLESSET: Dr. Eates snows me the pumps are each

, ;id 9000 horsepcwer sc, rcughly, I would say that at least five
Ace Eeceral A FDorters,1,1c. ,

x-
'o megauatts per pump -- if all fcur are running, :nat's 20

,

|

N
i*: a

b"
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t

1| megawatts.j Quite a bit. I just wanted to mention that.1ra
i:
;

2 Thank you, Rene. You really were very succinct. We
,1
|+

3' ac. c. reciate it.,

I

4' Zoltan, how long do you think you need for the next
|

5' presentation? i

6' MR. LAU3EN: I suppose I can do it --

i

7; DR. PLESSET: Why don't you try it? :

i

8 MR. ROS2TCOZY: Realistically thinking, that would
,

!

9 take a half hour.

10 ' DR. PLESSET: I think that's good. Everybody will-

11 I look forward to a 2:00 o' clock lunch.

12 ! - MR. LAUBEN: I am Norm Laubin. I am also in the
.

13 | analysis branch of ESS.

14 | (Slide)
,

'l
15 i We had some audit calculations performed on some

,

!

16 5&W small breaks. The purpose of these audits was tc audit the

17 . small break calculations which may rec.ressurize and mav. exhicit
3 .

13 so.ne heat removal problems.

19 (Slide)

20 ' Two cases were chosen for EG5G Idahc to calculate
i

21 using a preliminary version cf RELA 3 4 MOD 7. The primary

i

22 t reason for choosing that was a self-initial 1:ation feature in

'

23 RELA 3, Easically, the models that are availacle to do a

24 calculatic.n such as this do not differ significantly frc= the
R exrters, Inc.Act-Fece s e

25 models you would find in RELAB 4 MCD 6. I sa; preliminary

1

1 2/9 i64
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.

i

I

h:w I| because RELA 3 4 MOD 7 is not what research refers to as a re- !h
d

2 'l' lear'd ode yet.,i
'

3 |l: (Slide)

4! The two cases chosen were based on the results that !
l.

!
5, B&W had calculated sc we could verify the important phenomena.

6, Case 1 was .01 cquare feet break in which auxiliary
i
t

7' feedwater was delayed 20 minutes. When HPI came on, there were|
1

1

8' twc HPI pumps. For this break size without auxiliary feed-
.

t

9' water, the system may not depressurice to the HPI actuation
,

10 point and repressurization will < cur. |
4
p

Il Case 2 was a .01 squa: ;oct break with normal
.

12 ' auxiliary feed delay of 36 seconds that B&W used in their
.

i

13 h analysis -- 36 seconds after reactor trip. One HPI pump wasx ,

I'
r
I

j , :, a sumed. This was chosen because as voids form in the candy
i

i

15 ' loss of natural circulaticn can occur.cane,

16 '
|

_
__

I7 The differences in modeling between these two cases,,

13 , I will ciscuss in a moment, because B&W also had differences

19 in mcfeling :Or Onese cases.
- - -

t

-e" - I will also add Dr. Fabic of research is going ton

21 discuss other work done by Idaho in supper: cf TMI and relatec
4

'l
--" bulletins and crders tcmcrrow. In particular, the TMI

23 h transient calculatien. It is his intention Oc discuss that
i

,

.'' t o.mc r row , I believe.,

sc=Jecere nemnen, ix.1

25 DR. PLESSET: Without giving awa; all the suspense,

i:

N ') iO 'l |U|
J, L/ / I



'
i

|
'

i .' 5 .1 ;
I

.

Irw Ibcanvouciveusa two-line statement of what he will talk '
|

h * -

li,

20 about tcmorrow?| .

i
7

MR. LAUBEN: I really can't. Well, I guess I can. I-
,

!
i
, .

4 can surmise what he may sav oxav?
I .o. .

|

5' DR. P LESSET : We will take it on that basis,

i
.

6 MR. LACEEN: I haven't seen what he is going to say

7' but m v. cuess would be, based on what we received from Idano,
, -

i .

8, that there are several important boundary conditions that are |
t
.

9 difficult to know in TMI; n ame l.v , the amount of HPI coinc on,- -

10 ' the real condicion of the steam generators, and the real con-
4

II dition of the letdown.

12 Without thes.e boundary conditions -- or a knowledge:

t. .

13 |i of these heat removal capabilities -- it is very difficult to :,

,

14 . know exactly what happened. In fact. even some simple heat
|

15 |I| talances in critical period of time, like from two to ten
,

4
0

16 ! minutes, will tell you something doesn't even look right even

I7 !J cn a simple hand calculation basis.
9

18 - Idaho is Icekinc. into this. Thev. ran some tric.s to
1** EPRI, I believe, whc is looking into these boundary conditi;ms

,0 ' tmewhat more detail. They are locking at improvingn-

i

21 pressurizer models and steam generator medels to get 4 better

ey
'- handle. They ran in:o scme of the sar.e problems at 3&W, under-

22 shocting pressure during early types and that scrt of thing.

*a '' *"ay wer. concentrating on the first twenty m.inutes
c .:.cer.i aeoor en. inc. ;

28 Jg cf the accident, the idea being you can't move on to the re -
r

i
.



I
I

, a- ,.. .

Irw I of the accident until you are pretty sure you have a good idea
h
l:

2P what is going on in the early part.
!,

3i DR. PLESSET: Thanks.
o
4

4 MR. LAUBEN: Okav.
I,

-

.

5 (Slide)

6' Following are the initial ccnditions for both

7 {l calculations. I guess I don't need to run down these. As I
d

91 said, they were both .01 scuare feet breaks. Of interest,

l
9 perhaps, is the last one. B&W provided us with HPI and

:

10 auxi,ia-v _~ced curves, which are flows of the function of

d
11 '

. .
Also, ficw splits as a function of time.cressure.

!.

12 ' We matched the partic,ular heat sink characteristics
i

.

13 the same way they did. That is, at least the input to those
,

14 | heat sinks. One important difference is particularly important;,

{

15 to the second case. That is that whereas B&W controlled the

16 collapsed level in the steam generator secondary site to 17

17 i. feet -- that is, when auxiliary feed provided enough level in

13 - the steam cenerator to reach 17 feet -- then thei wculd i:eep it
a -

1 ^' at 17 fee: and just provide enough to replace .chatever water

20 was boiled cff, whereas in the INEL calculations done for us,

1

21 that was nct done. The level was alicwed to increase
;

22! continuously. That makes a significant difference, as we will

23 see later en.
I

24 1 (Slide)
:.:.a.ev., a menm. ir c. 'i

I:

25 ;! For the first calculation that was done, standard

o -

'\ J |/iG'
\

t ! !
!!
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I
i

irw I? large break nodali:2. tion, which had been utilized in verifica-
,l '

2[n tion of RELAB 4 MOD 5 and appears in volume 3 of that docurant,

d,
-

., and the things that arc. different that aren't shown are thingsJ 1

I

t

4 like the accumulator in]ection points, which are not a factor
t

5 in small brcaks such as this, where you don't depressurice

6I dcwn to accumulator actuation a.:d anything else that rea.'ly'

i

7h} doesn't
enter into the calculation is not shown.

'|

8| This calculaticr. already had separate nodalizat".cn to
.!

* this extent in the upper plenum of the steam generatnr. How-

10 ' e ve r , the RELAB model does inject into an upper steam'

f

Il g:n'irator node so I don't th;.k it woulc show the same kinc of i

.

12 l .Oblen B&W showed; what they separatec their nodes later on.
-

\ IM d But we will show scme different nodalization. How-J

o

II
I4p avar, this is what I would call standard nodalization. Wherc

,1
i

15[S 19 shown here, it means the junctions had vertical slip. 3
!

16 ] means volumes have the bubble rise =cdel. They used the Wilson

.,,

" Eubble Rise Model in this case.,

<

:

13 | What we are really cc= paring in this case, I wculd
!

10' say, are calculations with a standard B&W small break model and

20 a standard REL;; large break model; at least, for this first
.!

at'- case.,

-,
'- MR. EEERSCLE: What does line 16 represent cn thati

,,
model?--

J3

*c..:ecerei R eoorte i, inc.1
- cf the cands cane.MR. LAC 3EL: That's at the tcc ~

''

,C t'" j MR. EEERSCLE: The sclid line 16 above the vessel.

-o



o

I

104,-

i

I

1rw I! DR. PLESSET: That's 18, what you are pointing out.
i,
k

i

2 |! MR. LAUBEU: Oh, I see. Let me see, that is the vent

3' valve -- no, it's not. Oh, that's probably the bypass.
,

|

4| MR. EEERSOLE : Why does it go to only one steam
.

|
5 generator? Oh, it just bypassed the vessel; okay.

1
I

6 MR. LAUSEN: I don't mean the bypass --

7{ MR. GARLID: It feeds to the plenum. ,

i i
I

.

Si MR. LAUBEN: It feeds from the downcomer to the upper'

9 plenum.
i

10 ! MR. ZUDANS: Vent connection. .
;

Il MR. LAUBEN: The vent valve is right there; 13.
,

t '

12 ! MR. ESERSOLE: This accounts for bypass flow from
1

( 13 high pressure injection, doesn't it, where appropriate?

I i

14
h MR. LAUBEN: That's right. Junctions 57 anc ce are
a
1 *

15 the HPI injection --
1

16 h MR. EBERSCLE: That's unheated water going to the
,

d
i

17 ! relief s, is that right? High pressure injection, sc=e fraction

18 1, of it, can be hv.r.othesired to c.o to the breaks without c. c i n c.
.

1
'l9 across the core,

20 "' J .: Tnat's right, it could.-

2I | .0LE: It dilutes the capacity cf the relief

,- ,

-4 valve.

o
22 ' MR LACEEN: The break is right here. Tna: could

,,7
happen for the particular case.d- '

e : maeoorms,inc.i

25 j The first case was the delayed auxiliary feed. You
!

|
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I

1rw I would have a heat sink for a while while you are boiling off |

2 the steam generator and then you have no heat sink at all,
,

i
.

31 ( s.1" ce )
%

4|!
While you still have some heat transfer, secondary j

t

I
'

5' pressure drops. When you lose it, the pressure rises. Model-
i

6 ing in the secondary doesn't matter too much in a case like
; i

,

7' this. Also, in this case there were two HPI pumps that came
*

4,
'

3, on -- excuse me, let me say something about HPI first.
!

9| HPI is supposed to come on at 1365 plus a delay.

10 , This little dip here went below 1365. To be consistent with
!

!

11 ! B&W, we decided not to have HPI come on at that point. Ra ther , i

|
i

12 | what happens is the HPI does not come on. You have no auxiliary
i

13 1 feed. The system pressures up to just about the point of thes |

14 |, relief valve . It was timed so when the auxiliarv feed came on,
,,

-

I| .

U i
'

15 i,1 it would Just miss the safety. ;

,
,

i

16 i The RELAB indicates it exceeded the safety, but once
|

Il
ii . .

l ,e 1 again, one c:_ the sareties did not ocp, so one could see exact '
1

18 | ly when it wculd reach the peak, the 20 minute auxiliary feed
!

'l
i

19 1 delay.
t

20 j When auxiliary feed ccmes on the system, you pressur-

ice it and 1365, which is 18 or 1900 seconds, HPI comes on and21 ,

22 i you have depressurization.
p

23 ' Sc I think the thing abcut this is th t this appeared

24 to us to be a .crettv. coed comparison of the E&W calculation.I,

a cerai Aeooners. Inc. gAcm e

25 1 The next one is break flow.
i

' ~; fJ- 9<2// li
__.



i

156
!

I1rw MR. EBERSOLE: Before you leave that, I want to have
i

2 !
'

a look at it. That's a .01 break. It showed that the PORVs
|

, were in function. You have pressure above the setpoint; 2500,
|

''t, about, haven't you?
I '
J

5! MR. ZUDANS: They were not allowed to function.
I

i

6! MR. LAUBEN: I don't remember if they were allowed to
i

7 function.
I i

a'
*: MR. EBERSOLE: If we go to the relief setpoint PORVs

i

9 and that's a two-phase discharge, which I presume it is, the
j

1

10 ! inference can be that a small break, because of damage to the -

|

|

11 i'
valves in handling two-phase discharge, will naturallv. .c r o c. o -

i

1 i
i -

.

12 ' gate to an intermediate break.'

13 MR. LAUBEN: Maybe so. In fact, it may have even
t

i

14 1, lapoec.
;

..

I

1 *5 i

MR. EBERSOLE: The small break lights it off and,

16 |h because of two-phase discharge, it proceeds into a larger brea k :
!a!

l '' |l here, right?
a,

18
J, MR. LAUBEN: I would co =inlv s a v. that's somethinc.
,

.

19
that should not be ignored.

>

20 MR. JCNES: Remember, this case is assuming we have,

nc auxiliary feedwater throuchout the first 20 minutes sf the

-c 9
" transient. That's whv it c. c : uo there.. .

;

'3 " Where you had the old auxiliary feedwater, the' '

1
,

24

&c.c.,.i a. con.ri i nc. , -
1300 csi.cressure was

-

"# ~C i l'! MR. EEERSCLE: When you didn't have it, maybe that's
L
I

** 8

,

b |' | \ 't3

_.
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1rw I a good thing; I don't know.
|

|

-[ PROF. CATTON: Only the RELAB reached 2500.4

i

!

3 DR. PLESSET: It would be interesting to have it for

4 1.0 ANS-2 as well as 1.2. That would make 2 difference, I'm
r

i

5 sure. It would be very interesting to have that, I should
|
.

6 think.

7,
! PROF, CATTON: Did you allow the relief valve to open
i

3, uo?
i

-

9| MR. LACBEN: No. It was inadvertent at first. In
.

|

10 | retrospect, we were glad it happened. How high would it go up
|

II before the 20 ninute delay would catch it? About 100 psi more
,

i
i

12 | than what EsW's calculation showed. So we didn't ask them to
,

13 i repeat that.
I

l '' '
! (Slide)
!
i

15 DR. PLESSET: Pretty good agreement.
I

h
16 || MR. LAUBEN: Yes, which is almost surPrisinc_ when v.ou

p
l

I73 look at break flows. Perhacs the idea is that thece break
,

't
1 d' flows averace cut in this recicn. It wouldn't make that much

y - -

o

" difference. I couldn't tell ycu exactly why B&W CPArT break

20 ; ficws look like this.
1

2I
! MR. CCDLIN: 1 am Joe Cudlin.
i

m-
"1 We don't have an. provision in CFA7T tc smooth cut

d,

,, '
any water packing problems. Tnat Oscillation break ficw cct.1d'-

n

,c
" be partially attributable to water packing and could also be

sce _ecers Reporters, Inc. J,
-c |

an alternatinc mcvement of licuid in and out of the leak~

u "' '), o

!
o

--n. .
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'

|

1rw I volume. Our leak volume mav not have been the same size as the-
i

;

2 ', one used in the RELAB analysis, either, which would contribute

3 to that.
,

t

4| DR. PLESSET: If they had water packing, that is
i
i

5, enough in itself to cause a little distress. It is interesting |
1 .

61 that the RELA 3 was --
|

7' MR. LAUBEN: Should water packing make much differ- '

8 ence out at those times? It would? Okay, I'll take your word ;
!

l

9, for it.

10 ' MR. CUDLIN: It depends, to a certain extent, on
! |

II I what size break flow v.ou use in the RELAB model como.ared to ,
.

'
i

I2 what size you use in a CRAFT model. It almost looks to me like'
i i
I

13 ! the CRAFT break flow there is alternating between a subcooled !

i
l I

t
} 'e ' model and a slightly saturated flow, which would jump by orders

i

!

18
|

of magnitude like that.
!

1]4 MR. ZUDANS: My cuestion is: If your break ficw is- '

i

i

I7 | so violently different, how can vou cossiblv c. e t the same tyr.e
. . .

la 1 cf conclusion?
-

.i

1*"
'

t M2. LAUBEN: I'm not sure. All I can suggest is in
:I

20 thi3 period of time, they average cut tc be about the same. I
1

2I l am not sure if that's fortuitous Or not.
,

2; MR. ZUDANS: The first seccnds are distinctly differ-4

',,:,

- ent.

2# l PRCF. THEOFANOUS: The ea r l'y part, where it is smooth,
u eeerei Aeoorters, inc. p

i

me .
'i is very different. That should be possible to explain.

,

,

#) / (.)
d {j /

.~.
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hw 1 MR. LAUBEN: Definite difference in the break flow I

i
i

2 models.
I
i

3 ,; PROF. THEOFANOUS: They use different models?
n!
<

4 'l MR. LAUBEN: Yes. ,
'

I I
I

i ,

5| DR. PLESSET: What did RELAB use? ,

!
,

6' MR. LAUBEN: I think it was homogeneous equilibrium.

f

7 Henry Fauske.
1

S DR. PLESSET: Okay. ;

9 MR. JONES: Our subcooled discharge was the Bernulli

10 i Model.

Il ! MR. ZUDANS: The question still remains: How come
i

12 the results -- |
!

13 MR. LACEEN: I think perheps the answer in part is !

i

| !

14 ! that without the auxiliary feed, the break flow nay still be !

i'
'

|

15 | small enou h that you are "ust not takinc un enouch emercv to |>

b i

!16 make that much difference. Factors of two or three d4#"a ence
i

i
.

17 )|
are in the flow here. I think that may be the primary reason.

!

18 Without the heat sink, you just aren't taking enough energy
,

1 ^' out of your break.
i

20 DR. P LESSET: The pressure is kind of a smocthing

l tnin . to lco.r. a t , an.ywav.z
, .

,,
,.

u MR. LAU3EN: Yes.
;

23 (Slide)

24 Okay, this is the mixture height in the vessel. I,

Ace Eectf 3! A eporters. IRC. ''
..I>

i

d 1, c.uess it dCesn't s a v. where it is. This is the mixture heic. ht
'I

:t

#
is o \i..,

u ,l~l i
*eA +
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I
i

Irw I! in the vessel comcarison between CRAFT and RELA'. As we saw,
11

-

i

2 I the break flows were different and RELAP's was smaller. I
!

3 might explain why there is more mixture in RELAP. In any event,

4 coth of them showed no core uncovery.
,

5 l MR. MICHELSON: What is the zero point on that slide?
1

1

i6 MR. LAUBEN: The bottom of the core.
.

|

7| MR. MICHELSON: Bottcm of the vessel or core?
!

8 MR. LAUBEN: The bottom of the core.
I
!

9| (Slide)
r

i

10 ! Temceratures: I will just briefly show the hot leg
i

-

1

Il ! and cold leg temperatures. They show the same behavior, which

12 | is not surprising. It shows both can do a reasonable heat

i I

( 13 h balance, I guess, for a case like this. It is probably not i
!

14 that taxing.
e

4

15 || (Slide)

!
16 Now we get to this case. This is the one without

i

17 ' auxiliary feedwater delay and I want to explain this curve.
!

,h
IC First of all, this curve is based en results not or the mocel --q

1-' well, let me say this: In this case, we are lcorting at the

20 same RELAP model we looked at before for the ccher break, but
1

|
,

21 in this case CFAFT modified their model, as was explained by
.,

!

-,

"| Rene,to include t.e additional volume 20 cn toe. and thev.
g

.

~ 3 :' alreacv had the bul le rise in the candy cane and they alreadi2
: -

. , '
d' had the multiple herincntal junctions that were explained

Ace ecersi Aeoorters. Inc. 3
"c befCre. -r
~

1

O

.". ,l'l !
.

~~.
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DN4 RELAP did not have those things or things like this
!
,

2 i

at this point. We kind of decided we would do this in a pris-

3,
'tine wav, start with the model we had before and see what kindi

1
i

4| of answers it gives without 7rejudging what should or should i

|
5

i not be done to the model. Start with the same model. -

|
6!

Obviously, RELAP predicts somewhat different behavior;;
,

1

7 !

namely, the pressure continues to decrease, no loss of natural ;

t

8
circulation, no increase in pressure the way CRAFT had shown it.|,

|

9
! The only reason there is a slight increase in pressure here is ,

i
10 '

I that the HPI injection flow is kind of high and starts to fill
1

'
11 ;

up the system down there. -<

12 ! |

i We said all right, accarentiv. to explore this !..

k.
13 | phencmenon of the potential for interruption of natural circula '

i

| tion, !14 '

more sophisticated models need to be added to the
l '

15 | caiculation.
!

16 i
(Slide)

,

17 i
Therefore, let me s a v. this. The hot lec. cicinc. was

9
. .

u

18 1
cror.en ap. Where this, before, was one node, it was now broken'

1

19 |
up into three nodes. Vertical slip was put into the two new

,

2C
J junctions. In addition, bubble rise was added to the hot legs,
a
?

21 ' which wasn ' t in before but it was in the B&W calculations. I

22 ,

haven't shown it here.,

!!
23 "

Let me say in addition, one of the ccid legs -- I
e.
<-

believe it was this cold leg -- had additional nodes in itu,..=,we a coonm. mc.
a

,c"
se

before and they were combined. There didn't accep:, to be anv
- \|C

-3

<b ' O
a

|
,

3

-.



il
,

i

| 162
1

I| need for cold lecs. There is kind of an evolution of a shall1rw
i

-

2| break model from a large break model.[ You realize certain
!

3 things are needed and certain things aren't.
.

'
4 So a combination of nodes was accomplished here.

5 Additional nodes were incorcorated in the hot leg. A bubble !
|
i

6 rise and vertical slip were incorporated in the hot legs. In
i

i

7! addition, let me also say that two calculations were done with '

i
-

t

8 this nodalization; one in which the horizontal slip model was

9 developed specifically for small breaks for RELAP 4 MOD 5, i

il
10 i which is still resident in MOD 6 and 7. They were used in one

Il case. In another case, thev. were not. |

i ,

i

!

12 | In particular, in this junction and in the j unction
.

l

13 | entering the upper plenum. This didn't appear to make much |(^ :

14 ., difference. I will be talking subsecuently primarily about
9li

15h the one that did not have horizontal slip cn those junctions
i ,

16 [ because I have more up to date plots for that particular case.
|

1,'
.

(Slide)'

i

ine9 7et me put back the criginal picture and see if, b'i-
i
t

19 the magic of xerography, we car cverlay some plots here.

20 (Slide)

-,

i' They don't overla' exactly. The cid RELAP calcula-;

22 ' ti n depressurized like this. The new one exhibited repressur-

23 ination and ther depressurization, which wandered down to

24 where it was before.
Ace J eceral Reoorters. Inc. S

5
L.l

As I mentiCned to Von earlier, there Was no contrCl
-

' , *, nI*Q =l/le/ /)-

~ pm -
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1rw I on steam generator level in the RELAP calculations, which made
i

l i

I i2, them a slightly different calculation. I believe the B&W '

!

3 oneratinc procedures say something like if you find out you have:
!

t

4! a cmall break, raise the level of the steam generators. You
! '

5' don't keep it down at the 17 foot level, as I recall,
i

!

6 If you want to make a correction to that....

7|i MR. JONES: Yes. If the RC pumps are off --
|

!
*

8. MR. LAUBEN: That's what we have in these cases.
1

,

9 MR. JONES: -- the ICS will automatically control '
,

,

10 f the --
t

11 I VR. LAUSEN: Okay, so you actually were doing a
(
,

'

12 ' calculation of what I guess would be a more severe condition
i

13 where the steam generator level was lower.
I

J
14 ; In the case of RELAP, the steam generator up to tn..is

15 , point had not even filled up and, indeed, it appeared that you
I

i

16 I were sime.l.v adding auxiliary feed to the secondary side, and,

i

17 by sensing the heat alone, it was enough to take the heai out.
!

12 ' We can see that in the next figure, I think.

l Y' -

( _ ice)
'

20 Here we are cetparinc pressures tc the 35W calcula-
1

21 tien anc in the RELA? calculation. 30th cf ther shcw a rise,
,

t

22 thcuc.h I'm not c.uite sure whv. I think there are differences-

22 tecause, truly, steam gene"''^" odels are scmewhat different.

24 There are differences in early time, as well..

% Celfdtral R eporters, I nc.

25 - In the B&W case, you hit the stear generatcr relief
i

,

F

<l l o \|D-

: /
...
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I,
I

I ,,,_es .

I

1rw I valve pressure and it stays therr, whereas in RELAP they are !
i '

I'
d

2 4 adding so much auxiliary feed that the pressure is actually de-;
I|

-

\
3' creasing so there is plenty of heat just from the auxiliary ;

4' feed alone during this time, and eventually you get to the
1

t

|

5! coint where it is ccmoletelv depressurited. |-
|

i, ,

6 That's our preliminary indication. I wouldn't want

7 ! to state that with a great deal of assurance. We are still
i

'
B ;, looking at that. That appears to be the preliminary indica-

h
9' tions as to why it behaves in that way at the end part of the

i

| r

10 ! transient.
,

,

.

I guess I should say a cautionary word about all !ll
I

i i

12 ! these interpretations. Mav.be that pre-empts one of mv conclu- !
i

-

13 .'1sions but these things are still being looked at. !
isw .

|14 (Slide)
i
f

15 Okay, probably I will end up -- well, I already went i

1,6 cast mv. half hour. This calculation shows mixture level in the|.
,

t

I7 candy cane and vessel site. As you can see in the RELAP calcu-

18 ! laticn on the vessel site the hot leg stays full until this>

4

|

19 peint. I think I have a plot later on that shows the reaso.-'

20 ' why suddenly this drops. The reason is that you uncover the

21 het leg nc::le and that allows water tc go back into the,

22 * vessel and steam to rush up into the het leg.
,

n

23 The level drcps in the candy cane at that point and

,L
that's where you -- I hate to call it lose natural circulation"

%C2 Eeder81 NfDOrterl, Inc.

*C because the RELAP calculation -- I'm sorry I don't have a plot"

!

' l.

~

,7O

n I' O) \t2
L.
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'

i

1rw 1 ' of core flows. You don't really lose natural circulation in
i

'
I

2 :. the sense that S&W was showinc. I'm reallv not quite crecared
h

~ ~ ~ ~

r :

3 I to go into a sufficient explanation of why. >

|
i

4 We have been discussing this with the analyst at

i

5 Idaho and I think it requires some further censideration. But, |
i
.

6 .; at any rate, that's the reason why you drcp it. If I did have ,

d
L

7| a core flow -- here, I'll tell you what I do have; a broken leg,
,

8 flow.

|
9 (Slide) !

1

10 | First, let me say that this period of time here is

11 from about 200 seconds to 700 seconds. B&W shows a flow that '

i
,

t

12 | is total flow -- a set of hot leg ficws, slightly above it, ,

t i

i

4 3 !, maybe 30 or 40% greater than this. When they lose natural ,

i
'

I
Ila i circulation at 650 seconds, their hot leg flows rock out to

15 the bottom here.
t

16 | RELAP doesn't show this. It shcws an oscillilatory '

!
.

17 ' behavior in the hot lec ficws.
i

-

l'
13 ! MR. SUDANS: Zero.,

+

1

19 , MR. LACEES: It's above zero. That's kind of insig-

20 nificant ccmpared to this. I apcicgize again for not having a
1

21| core ficw. The core ficw oscilla:icr is ever higher. It shows

22 ' a substantial amount cf core ficr. Maybe half of that is
n

23 circulating throu7: the vent valves, imagine B&W would show

24 abcut the same thing.
,

as,cers, nexnm. Inc. a

25 MR. CUDANS: Could you overlay the previous picture?

J
'

.. ' (:,to.! 2 / ')
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i
.

Irw I MR. LAUBEN: Yes.
, t

I2 'l (Slide);.

d
a

3P MR. ZUDANS: Interesting.
,

I

4i MR. LAUBEN: That's right, they certainly do coincide.
i

! I
I

5! It does incerrupt flow to a degree.
'

,

I
,

6- MR. ZUDANS: When it comes unstable in the calcula-

7 tion, at that point -- i
!
,

I

8' MR. LAUBEN: I'm not sure it is unstable yet, either,
.

. i

9 but it is not the lanc-term interruotion of natural circulation
.

!

10 | that is shown in the B&W calculation.
1

i

11 'i If you look at the pressure, I was trying to look at !

.l
12 ; the pressure and decide whether or not, when I see this upsurge!

( 13 cf steam as vou are goinc over to the steam cenerator and con-

14 densing and causing the pressure to be reduced, I'm not sure :
i

!

t

15 , the timing is such that I believe that completelv v.et. I'r a
, .
I

16 little bit hesitant to go much further.
:|
n

17 4 MR. CUDANS: The real question is: Can you believe
o

18 the calculation frca that point on?

19 MR LAUBEN: That's not a numerical. That's a 70
,

20 second cv. ele, somethinc. like that. I don't know chvsically
. .

I

21 ? why I .;c ulc t believe the calculation yet. Ycu may be right.

22 , Until we a alyze it further, I wouldn't want to say whether it
u
i

23 is believable or unbelievable.

,, , FRCF. THECFANCUS: Is this 1;ke a level phencmencn4
.

e f ecer al Pecorters, Inc. |

25 , takinc clace? It automatically c;ves vou a s u r c. e and nothinc.
,, - . . .

5

1
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1rw I I else but --

2 MR. LAUBEN: It may be iust that. If you lock at the
,

2h core, the vessel level goes up. Let's see, do I have that here
1

or -- v.es, I think there is an uc.eer clenum level cicture in4
. . .

,

i !

l

5- here. That's core mass.
i;

'

I

6 (Slide)i

!
!

. . . -
4

7i Obviously, there is some ..Kinc c:- voldinc or tn.e core
!

~

! a

S ! occurring during this period.
;

.

'
i

9!, Here is the upper plenum mixture level.
!

10 |
| (Slide)
o

i

II ! You can see this is the level of the hot legs right i

|
,

12 |
, here. Y u can see this phenomena starts, exactly when your ho t i
l
I

!

13 leg mixture level gets down to the level of the nor:les. It
t |

14 provides a vent path and you have a level swell. It fil).s it

15 | up again. I don't know, that's not exactly the kind of thing
,

|

16
? talking about.
l. B&W was
i

j ,/ 1 What they are talking about is losing the heat trans-
.;
a

13 fer altogethcr. Ii I had the core flow picture, you would see
o

19 it doesn't get lost. I think there may oe scme kej in all

20 this to bubble rise models, tec. I'm not sure.
i

21 a What do you use at C R A.F T ?

m, n .n. . , s o n .-, . . ,h. u . ;, .-' < . .

23 .v. .c. . - - - ~ . *r., , s o. .u47 - .o_.. ~ . - . - -

i

Il
O .4 u = m v * \. 4* m .%.m, e 9 s .e _4 n k.a

n*4 .\r.R . .1 . 3 .

%C9 Efceral Reparters. Inc.
I

25 j MR. ' 'd'E EN : Well, we .,111 have to look at it mere
- c p '')

j 2/q) IV'
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d

||

1rw I[i carefully.
Il

P
2 j! PROF. THEOFANOUS: Could yoa relate to what you use

a

||
3f for condensation? If you do the condensation slowly, you allow

I

I

4' the bubbles to sec.arate easier and have less of this dynamic !_

l
I

5! swelling, I think.
| '

6' MR. LAUBEN: CRAFT keeps a heat transfer coefficient
i

7| near the top of the steam generator. I don't know what the

!

8 number is aut I think it's constant.

9 Maybe Bob Knows. We were discussing on the phone the

10 heat transfer model in the steam generator. I think it is a
!

11 | constant heat transfer coefficient you use on the secondary ;

i

i

12 ' site, is that right?
,

I
i

( 13 MR. JONES: It is.
i

I
|

14 ; MR. LAUBEN: That's because, especially in a plant
,

!

15 | like this where you have auxiliary feed on top, you bring the
i

16 ' auxiliary feed onto the tubes and .vou do ce good heat transfer.-
,

!

l ,e . u n. there.
1
e

la l Zoltan pointed cut the neat transfer area is so
a
4

19l tremendcus that even a small amcunt -- even a mones:
,,

20 coefficient -- will transfer plenty of heat during this period
.t

21 of time.

22 New RELAP, on the other hand, I was discussing thisq
.

423 ' with :he Idaho people, has a distinct water level cn the
,

24
"1

secondary site. You can notice that the heat removal above
ice 'edera! Reporters, Inc.1

25 J the mixture level en the secondary site is very Icw by
,1

h,

P
-

'I '[|() i83
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.

i

1|i comparison. Most of their heat gets transferred in the firsthrs
i

2|
|
heat slab below the mixture level, so there ma" be some differ-

i
!

3, ence there we will have to 1cok at.
i
,
I

4 These are ali things that require further exploration.

5| MR. MICHELSON: Before you remove that, where is the

|

6 :ero reference point?
i

7 MR. LAUBEN: It is probably the top of the core.
i

8 This is the hot leg no :le elevation right there.
,

9| DR. PLESSET: I will suggest you finish up.
1,

10 MR. MICHELSON: One more question. This is kind of '

i
,

Il generic in nature. These calculations keep dribbling on down ,

i

12 to lower levels. Does it really, at that point, turn around
i

~

13 and start going back up? How do you know?

I4 MR. LAUBEN: We don't yet.

15 | MR. MICHELSON: You haven't run it further; okay.
I
i

16
i DR. PLESSET: Whv. don't vou finish uo.?.,

i

U ', MR. LACBEN: I will. I have two conclusion slides.
,

1IS !j The first one says in the first case the comparison looked
a

I pretty good and no core uncovery was1"* shown. I will put that up

20 ' next.
.i

21 (Slide)
,

4'2 | And there is the second slide, having :: do with the
u

,, II
. case with no auxiliary feed delay.'-
g

,

' ' ' (Slide)
Ace Edd e* 81 AeporT9rs,jnc 4

l

oc" , . I'n sorry, I left out a very key wcrd. It may have
ti

i

) () L.
^ o G|,

r2'/ (/ >o -'
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.

Irw I been a Freudian slip here. It should say RELAP and CRAFT
||

2 h dif fer in kav variables when analyzing this case. The differ-
4

3' ences mav. be due to auxiliarv. feed control.
i

4| I think I might add it may be due to steam generator

|
5| heat transfer models, In either case, no core uncovery was

6 Indicated. I would say that RELAP seems to show more core
!

7| cooling in this period of time after 700 seconds and that the
! ,

3 type of interruption in natural circulation was somewhat
,

.

!

9 different in the RELAP calculation.
,

10 { Also, that we should study this case further. That

i

Il ! is the key conclusion at the end there. '

i

I2 MR. MICHELSON: If I understand your answer correctly :

13 vou can't vet conclude there is no core unccVery. You haven't '

. .

|

14 , run the calculation far enough. |

15 || MR. LAUBEN: Fair enough. As far as we went. '

i

16 | DR. PLESSET: I am going to declare a recess --
!.

I/ |
,

MR. KANE. We would like to maka a clarification on
.I
eIS ! scmethinc we said earlier.
n

-

'l

I

19 ' ca u _ .
,,, 4igw - . 2 4a.t, - - 2 r, m, 4, . :_ _rS_er.. n.. . ... ..

40 MR. CUDLIN: I have had a chance to look at the
t
4

21 I noding diagrams and lock at the break flows again. I would

.,I.

like to correct my observations."

.

23 I think what is gcing on here is, in the CRAFT

*A^ model, the break opening is located at the bottom of the cen-3
u. a .eers, a.no n.rs,inc.

||
rsq
trol volume and it is being alternately covered by liquid cr-'

o

ti

2/9 i 85u
s
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I ,, ,
. / .,

|

I
,

i

p

Irw Id steam so that is rerlected by a gumping back and forth between ,

b ,

i

2 the mass flow rates at tne break.

3 I think the. RELAP model -- you said you used AGM,
I

4| Norm?
I '

5i MR. LAUBEN: I think so. Fauske in the subcool and j
i

6 the --

7i MR. CUDLIN: You used the inertial junction type? |
'

.

I

8 My guess is that RELAP bases its leak rates on volume average

9| conditions so you would not see alternate covering of the ;
1

i

10 opening hy licuid. we found that for McD e. I don't k. . c w if

{

II ! it is in MOD 7, as well. j

l ',
4

I2 ! DR. PLESSET: Okay, thank you. That helps. '

i

I
~

13 Let's recess until 3:15.

1
i

14 i (Whereuccn, the luncheon recess was taken at 2:15 PM.)
l

end AM 15 ! .

Il ,

0, t
16 !

17||
n

.

is i
!

i9 '
'

20 LI
i

:!

21 a

!

22 |

23
,

8
6=

1:e ;ecers' Recorters. Inc.

25
!
:|
o

1 2/9 iBb
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Irw 1 AFTERNOON SESSION (3:15 PM)
i

!
'

i

2 1 DR. PLESSET: Let's reconvene.

i

3' MR. ROSZTCOZY: We have with us Bruce Wilson from our

4- operating branch. Bruce has participated in the preparation
l
i

5 of the guidelines and the emergency procedures and also review-

6, ing examinations given to the operators. Bruce will follow

l !

7. with his first presentation, which is a review of the B&W
'

.

8 guidelines.
i

4

9| MR. WILSON: My purpose here is going to be twofold.
,

|

10 ; First will be to talk about the cuidelines developed by B&W in
, -

1

I

Il ! crder to prepare emergency procedures for the small break ,

.

!
i

12 I accident. These procedures were reviewed and approved by the
i

i.

I 13 NRC staff subsecuentlv. .- -
!i

!

14 | Secondiv, it will be to talk about the methods for :
, .
. .

15 , review and approval of the procedures that the individual
|
,

34 | - . . .

.i racilities developed.
1
;

17 Followin my two presentations, another member of
l

IS i the operator licensing branch, Bruce Ecgar, will speak cn
1

1

19 , audits we conducted at four of the operating facilities,
i

0 'l Crystal River being the only exception since they are being4

,

-

21 done this week.i

22 I notice our scheduled called for as to begin at

23 1:30 and conclude at 4:30. With luck, we can conclude on time.
.,

42 I don't think the three presentations will take that icng.g

Ace.:eoerei Reconers. inc. j
, , "
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Irw I! In a paraliel effort with the small break analysis
<

a

2 B&W developed the guidelines for the small break accident for
i
:

3 the individual racilities to write the emergency procedures for
|

4! the operators to cope with the small break accident. The guide-
|
!

5, lines were divided into two parts. Part i was background in-
I
,

6' formation for a spectrum of loss of coolant accidents. Part 2
,

.

7| were the actual guidelines for the small breaks.
,

I

0 Part I was basically background information, basi-
i

i

9 cally a description of the plant behavior during a sr..ll lossr

:
I

10 of coolant accident in which availability of feedwater and

11 | reactor coolant pumps are considered. Part 2 contains the
,

,

12 actual guidelines, themselves. They were delivered to the NRC

iI3
( i for review May 6, 1979.

i

I# We reviewed the guidelines and transmitted our com-

15 | ments to E&W by May 9. The subsequent revisions were then sent

14~; to the accropriate facilities. The guidelines are divided into
; ..

I7 the followinc sections:
n -

.a
I6 (Slide)

,

J10
', These are symptcms and indicaticns, irrediate actions

,

I

" O ,' by operater, precautions, follow-up actions. This generally
'

' l 1- fcllows the format of most emercencv crocedure cuidelines.-

,i

,,
Usualiy, however, we will try to cc=bine the pre-"

i

Si
cautlens witn ne :01_, cw-up actions so tne operato.- knows when

- , , . - . ,

'-
,

a

2 '' it is necessarv. to take these ac.cro.criate c.recautions. Sow,
.

Acs r.ecerst R eccriers, Inc.

~t
i= mediate acticas, we require the cperator te know these frer'" '

o
6

r; -i! - - e
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. r

I
1rw 1p memor"1 Thev should be directed at achieving a stable plant

-

i.

r
2 d configuration in as short a ceriod of time as possible for the !

t,
-

i

3> operator. Once he has achieved this condition, he is able to
!

l
44 consult the procedure, itself, and take it out and follow the

,

5 subsequent actions or follow-up actions as they are written for '
i

|

6 him.

.

7! One major function of the guidelines was to provide
|
I

t

B| accectable criteria to the operator for terminating hic.h
, .

9' pressure injection. The two criteria B&W specified are as >

!

10 i follows:

11 (Slide)

12 If the HPI system has been actuated because of a low I

13 h pressure conditior , it must remain _in operation until one of'

1
i

14 ! the following criteria is satisfied: The HPI is in operation
}

!
l15 and flowing at a rate in excess of 1000 GPM in each line and

16 the situation has been stable for 20 minutes or all hot and

17 f|'cold leg temperatures are at least 50 degrees helcw the satura-i
it

la 1'! tion temperature for the existing RCS pressure.
i

19 ! If he cannot maintain this degree cf subcocling, the

20 1 EPI shall be reactivated. Initially, E&W recc= mended HPI --
i

'i
21 " continuation c f the HPI had three criteria:

'l
i

1

22 L; Cne, keen. the hic.h .cressure iniection syster runninc_. .

n

23 at least 20 minutes. We found, in certain circumstances, this

24 was not acceptable. The main steam line rupture wculd be cne

wesecero neoenn. inc. gi
25 ' where we feared continuef Operaticn of the system wasn't

a

|t!
!

V
i

|

t
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t

i

h:w 1 necessary and would repressurice the system and pressurice the
.

1
2; safetv valves. !

!

3 The guidelines address four small break accident
I .

* '

-! situations. .

, .

5| (Slide) i

6! These were not necessarily as they occurred at Three
.

;
t I

L

7+ Mile Island. However, in the order in which they occurred at
i i

!
~

8' Three Mile Island, but since they did at cne time or another
r
i

9I come up there, B&W decided to put them in the guidelines. We
,

i

!
10 consider the shall break accident with feedwater and reactor

i :
,

IIl I coolant pumps; with reactor coolant pumps and no feedwater; no
!

1

12 + pumps and with feedwater; and without either of tne anove..

i,

( 13 | The first case, naturally, is the easiest one to con-
|

14 ! trol. One reactor coolant pumper loop is stopped and the cool-
|
I

15 down rate is established using the bypass valves, if available,i
!

!
16 , or atmospheric conditions. For low temperatures and pressures,|

|

|

1,/ , the on.erator can switch to decav. heat removal systems...,

l
18 j In the second case, without the steam generatcrs as

j1 ,

a heat sink, the basic classes of break response that are

20 . .nossible are the followinc. : All decav heat is rencved via the
,1 .

!
4

21 ' break; the decay heat is removed with bcth HPI and the break;
;

ti
22 L HP is nct automatically initiated and the RCS system re-

1

0
23 | pressurines.

1

24 / I don't know if Part 1 or Part 2 of the guidelines
Ae -ecera. Reconers, Inc.1

:t
25 has been distributed to the committee but these cases are

'll'
li
,

! /// I /
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I,
t

Irw Ip covered in Part 1 under " Descriptions." I don't see any pur- '

- -
tI

I

2| pose in getting into each individual case right now but we did'

<

J ,! address these in the procedures and give the coerator acc.roari
'

. . .

!

4| ate guidance to follow. I

I
,

5 PROF. CATTON: Anywhere in vour guidelines, in ,

!1
- -

6' setting these things up, is there an attempt made to try to

7; ficure out what dumb thing the operator is likely to do in
< -

8 order that you can maybe modify the procedures? I see a lot
i

!

9 of the kind of thing you are doing going on but nowP.are do I
i

10 | see anybody who is dealing with the operator. Either there is
i

II |
; a whole bunch of different simulators around .he country or --
i

12 i people must know what dumb things oparators do. What cuide- !
-

,!
.

( 13 lines can you specify so that the operator won't do those dumb
1
!

,

i

Id|. things; particularly the ones you knew about?
| i

15 MR. ZUDANS: Or what not to do.
I

16 PROF. CATTON: I would hooe this is where that wouldi
~

I

;

97 lead.'

13 MR. WILSCN: With all due resoect, we would prefer
a,

l9 ' not to call the operatcrs dumb. They make human mistakes. They

20 ; are ccmpiled. We are making every effort --
i

'l i PROF. CATTON: You have simulatcrs around. Ycu havee
q

i

t.2 an excellent opportunity to assess how good these procedures
,

23 really are. E&W ran 1F0 through their simulatcr. They run all

2d the cperators through from all the plants. Should there not be
1:eSederal Reporters, Inc.

-c

y
- exercis,i. nc t.he e varicusscme feedback frca that? Aren't thev -

7
"

.

/
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il
!

I

1rw I! orocedures at the simulator?
i, -
l|
r

2| MR. WILSON: These, no, because most of the operators

a

3!! completed the simulator training on the TMI-2 accident before '

I

4{ the procedurer were developed and approved. The last grow of ,

i

l

5I the Rancho Seco people are going through the simulator training
i

6' tomorrow or the next day.
!

l

7| Thev. were not able to use these .carticular procedures
j
,

8! on the simulator. There is also one section of the accident
i

,

9! situation that the simulator was not able to simulate. That's
!

10 | what you get -- I guess it was termed a reflux boiler mode of

11 ! '

condensing.'

i

t i
i ,

12 I PROF. CATTON: That wasn't the point. I asked: Are
i

!
i .

( 13 I you doing anything to try to figure out what mistakes the '

,

i
l

14 :| coerator can make so you can feed them back into how you write '

,

l
.

15 ' your procedures? I gather the answer is no. That's fine.
I

16 |J' MR. WILSON: The mistake we recognize made at Three

dI,/ q Mlle Island was to terminate high pressure injection. It was
1

16! actuated cn a low pressure ccndition and terminated before that

l9 low pressure condition was satisfied.

20 d We are making an attempt here to drill into the
1

2I i operators that particular mistake. Acccrcing to the small break

1

22 [ analyses, if anything else is done, as long as maximum high
4,- pressure injection is maintained on a small break, the core

:!
, i

* , will be covered. That is one step we are making tcwards that.
I

Ace Jeceral Recorters, Inc. ,
1

oc
'* - CR. PLESSET: I am surprised at your great confidence

il
i G ,() ' ( ) '~;
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-

,

l

Irw 1 | in these sinulators.
i

11
s

2 PROF. CATTON: It is not that I have confidence in
J
u 4

3 :| them.
o

4 MR. ZUDANS: That's not the point. The way I read
1 .
i

| t

5 it, I would agree with that. It is a ver-2 gooc point. You run,
!

6 the simulator, you collect all kinds of ir. formation. You can

i

7; see what reactions operators have. Yoc collect statictics on I

,

I
8 that. You could classify all the mistakes with the frecuency

1

9 and probability of occurrence. That could give you scme indi-

IC cations as to what to be stressed in instructions like these as
i

;I |
a negative part.'

I i12 - PROF. CATTON: The - :1veness of the crocedures.
i

. ,

i

l ' "|
J MR. WILSON: That's true, it could 'se done. In ,

!
!

!14 I terms of getting proper statistics on this. I don't think the
,

|

15 ; industrv is able to do something like that right now. It would'
i, i

, :

16 ! take a great deal of time and monev to commit these licensed
. -
f

17 cperators to operate in a simulator for that period of time
,

il
t

13 in crder to gain this necessary data.
I

19 ' PROF. CATTON: There were Just a hund_ed-soma-cdd run
1

20 , throuch. I was surcrised nothing like this was done when they
a

- -

1

21 " ran so many through in such a shcrt period of time.
i

n

22 ' MR. ROS7TCO:Y: Cne must realize ir crder to de the

23 , tvce of thing on the simulator like you are recommending, one
i,

1- e4. ' would have to program on the simulator a gccd numb;r of differ-
u ;ecerai Reporters, Inc }

25 j ent small breaks. There would be -- I don't know -- five or
t

1 2// l/J
''
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' 1"Q || */.
.

I

;

1rw I six different small breais, and then the operator would be con- i
.

I

h fronted with one or another of these and you could check his f2

n
t

3
'I

response, how he is handling it. This has not been done.

4| In tne past, if anything, there was one small break i

;

5 program and that showed the pressurizer level dropping down as
|

|

|

6 soon as you pushed the button and so on.
,

7 This is a big step and would require a lot of work i

i

8 0 to prepare the simulator. Then, if you take all the people who ,
!

9 are qualified operators and put them through on this program,
,

r

10 it takes a whi.'. The B&F case, I believe, is only the operat-

II ing plants so that includes only four utilities.
.

12 | MR. WILSON: Five. |
:

'

F '

13 MR. ROSZTCOZY: Five utilities.

I4 To put through the five utilities on a training,

15 !. program -- I tnink it was a one-day training program; a six
I

l
16 ; hour training program. Each operator went through the program.

l '/ q The purpose of that was to look at what happened at TMI-2 and
,

18 go through the scenaric of that. That took from April, when it
i

I9 started, maybe antil June just to ccmplete this for five
i

20 ' utilities.
.

21 | We are talking about a much larger number.

-,
CR. PLESSET: I think you put overreliance into--

1

ti

23 ; building up the .ight neural patterns in the skullr cf operators
'

.
d- with the aid of a rather limited machine. It might be more

Ace Federal Recor+ers, lec.

-c c
'; worthwhile to spend more effort in getting better skalls to

i
!

i

n

yfo 19n,

L' I
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t

Irw 1, start with.
I

|
I

2|
'

PROF. CATTON: I would agree with that.
.

1 On the other hand, when you have the system there, tc
i

4|
|

c a v. very little attention to it seems surprising.* i
. .

,

i

5 MR. ZUDANS: If they even run for four hours, I

I
6i guarantee, before that operator passed, he made some wrong

1

7' moves. Why not keep a record of the wrong moves and analyze ,

,

!

8, them?
d
,

9| .'ROF . CATTON: At least, it is an vpportunity to.

!
t

10 ' check the man's reaction under a bit of pressure. Inadecuate i

!

Il l as it may be, I would feel it would be better there than when i
i

1
I

12 , running a plant. !

13 MR. WILSON: Let me make one more attempt at this. !

:

14 First, I agree, I don't thi:.k any thcught was given to this
'

.

15 !I carticular idea beforehand. Perhacs it shs .d have been.
,

'
,

16 Secondly, the idea of the simulator training for each
,

17 ] cf the individuals was to train them on the TMI break and
n,

IS 1 similar accidents or transients that could cause depressuriza-
1

1 ^7 - tion and initiation of the high pressure injection.
l

L

l20 Thirdly, when they did this training, the operators,

21 themselves, were instructed befcrehand what they were going to,

2^ 1 see and what the best course of actica was to get themselves-

!

.

23 cut of it. This wouldn't have been classified as a virgin type

" , ,-

creecerai Reporters. inc. ;
.

bv. the crerator, himself, to see a new situation.attemet
,. -

25 ' PRCF. CATTON: But he is up there with a bunch of
n

'2 / 9 1954
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1rw I people watching him. He will be nervous.i

!
t

2 ]| DR. PLESSET: You are saying put more etfort into the
il

,l
*1 simulator and simulator training. I think, more importe than

4 that, would be to have an arrangement whereby 1400 lights and
.

1

5 alarms didn't go off at once. Nobody can respond to that !
,

,

!

6 effectively. It seems to me you are limited as to what you can
i

l

7; do. This may be a better area to concentrate on than in
. ;
i i

putting a lot of faith and further time on a simulator which is'e
o

t

9 deficient.
i,

10 I PROF. CATTON: You keep assuming I am saying spend
'

i

II ' all the time on the simulator. I am n t. j
i i

12 It's just tnat it is there. Why is the in:ormation i- - - -

I
.

,

; .

13 ; being. thrown away? That's all I'm asking.
i

l

l'' !! DR. PLESSET: Okay, I don't want to protract the
i

i

15 - -
'

discussion.
'

<

,

t

16 ' 21R . E3ERSOLE: This kind of information was on those
i

1,' .'

simulators prior to TMI.

h
13 1 PROF. CATTCN: Thev_ were not cav_ing attentien to it

q
_

<

10' . wonder why they are not now.t n.en. A

20 ' DR. PLESSET: Any c.her ccmments?

2I I MR. LIPINSKI: This cuesticn of feedback and the.i

,. .

writing cf procedures, after Three Mile Island -- I won't4 '

22 specify t..e reactor because I don't have the details -- an

,a
"' operator was perfcrming a procedure. He got dcwn to the bottcm

Ace J edef al R eporters, Inc. ,;
,e '

line which said to push this button. I believe the procecure'-

i

'I
o

2/9 i9c
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i
:
.

Irw IL called for him to hold it. So he turned the page and went to
|

N,,

2 d the top of the page and it says to push these two buttens. The'
! |

.i
revious one s'ad hcid this one; the next said push these two.3i c

N

4 ,1 Except they are ten feet away and he didn't have ten-foot arms.'

! !

5 He exercised his ingenutty, got a piece of tape, j
,

!

6 l taped the first button and walked over to push the other two

i

' i, buttons. '

I
.

.

I

31 It turns oct that he turned twc pages in the pro-
J

9 cedure. . ,

:

10 ' Somewhere, if there is an incident of an operator
i

Il going through a procedure making a ntstake, the procecure oughtt
i

l

12 to be sr.ecific and say this crocedure can be completed bv a !

< . -
;,

,

13 ! single man such that when an operater flips two pages,'it
s ,

i
h I

'

14 li beccmes obvious to him he doesn't need ten-foot arms.
1 ,

-
t

r

15 ! MR. WILSON: I heard of that incident. I didn't
i

16 ! know all the particulars. I Just heard that it was either a
:

17 reactor trip or safety injection was caused by the opera tor

13 ' skipping a page. I was not aware he taped over a switch.

19 ' IR . LIPINSKI: He taped the first button to walk ten-

1

20 feet over to press the next two.
i

'

21 M?. WILSCN: Then I guess you would classifi him as
i

e. , , ,

uo a cumo operator.

23 || MR. LIPINSKI: Is there screthtng to be learned from

24 the lesson in terms of a procedure so the procedure specifiesa
s e= S ec er al Repor*ees. Inc.

25 a single man can do it er that it takes two men? I don't :now
,

1

). '
/
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i

.

'

3w 1?,; if all these procedures can be done by one man. !
i

t,

2[ MR. ZUDANS: The procedure should not skip the page.

|
3: MR. WILSON: It had to be an individual performing

i

4 the procedure who was unaware of the steps. It was possibly
,

1,

'

5 the first time he completed it. We may lock at something like
|

6 instituting a requirement that you cannot do a procedure unless
I

i

you are ccmpletely aware of it. Many of the procedures I am j

7|i
'

8' aware of will have that statement in the beginning: " Read
I

9 through the entire procedure first." Particularly surveillance

10 , crecedures on reactor protective systeic.s and eneineered safe-i ..
'

i

Il guard svstems that require the operator to read the procedure i
*

i

12 first and be familiar with what he is doing.
'

t
*

( 13 | MR. LIFINSK!: He may have done the same error twice
"

i
l '

U
14 ' if the pages were stuck together. He may have reac it twice !

i

15 the same way until he went to execute it and realized he had
,

I
i

1-6' to walk ten feet. 1

i

1

17 F The point is that if these ceocle are workinc on the
l

i

d i

IS simulator, you can see what mistakes they make. Can you learn
1

1

19 | frcm these to try to improve the procedures? That's the main

20 point.

21 DR. PLESSET: These pages would be nice and clean and
1

2i woul n't stick togetner _n :ne s;mu,atcr. it's arcund a dirty,. . . . .

4 .

n

23 ' 01: contr:1 recm that they get gummy and stick together. No
..

.,
matter how much time you spend at the simulater, you won't run2- '

ace eeerai seporteri, inc. ;

25 , into this.

d, 2/9 i90
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b*

1rw l i' You have to concentrate vour enerev, it seemed to me.
,1
h !

v '

2 d There are all dif ferent ways of improving everything -- better
h

l

h I

3" simulators; more training on them -- but there are lots of '

i

!

4; other things that might be more important as far as helping the '
,

t

5, operators. That's what I think we should try to think about in i
I ,

!,

6 general, it seems to me.
,

I

7j Now other people may not agree. I think that tha
t I,

3 simulator is a little bit like going to school. Ycu don't !

>

I

9 learn everv. thing that way, in spite of all the distinguished

10 , professors around here. ,

i

11 ' (Laughter) I

I
12 Does anybody want to contradict that? |

MP. LIPINSKI: Tbtse operators see very few unusual( 13 ,' ;

l

14 events in an operating plant. That plant, when it runs, is |
d
|

15 i started up and runs according to plan and shut-down according .

I
i

16 | to plan. The abnormalitics are few and far between. It is,

,

!,

l'7 ] Only the simulators where they get to see the abnormalities

1

la | with planned frequency. The simulator has an application in

19 ' that respect for abnormalities. Ncrmal cperation is different.
,

i

20 1 DR. pLE557"- 7 =~ not s a v. i n c. to cet rid of the
,

I
21 ' simula crs. Just don't put toc much input on one area of nhe

,

1

,, t
a : improvement of operator behavior,

e

23 MR. SULLIVAN: We have icoxed at what you have
a

24 recc= mended for changing those procedures. What are ycu dcing
,

.a ;.ce<ae Reoortees inc. i
't

25 ? in the long-tern? How do you see we will get cut of this
4

|i
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i >

l
Irw 1,i problem of having a set procedure or do you clan en chancing !

1
-

h

2 ,' anything?
i,

3 MR. WILSON: In terms of training requirements,
;

I

4( licensinc crograms or what? |
1

- ~
\

l'

5 M2. SULLIVAN: The whole thing.
|

6 MP. WT T.S QN : Yes, we are looking at it. We have ,

,

7' half our licensing group now engaged in an individual task
'l
i

8 '| force and the other half is preparing commission papers and
'

i .
,

9' looking at the overall program. He onl.v have some preliminarv. '

,

i

! i

10 feedback from what the other people are looking at now. It is
I

'

11 f much too early to tell.
,

1
12 ' MR. SULLIVAN: So vou will be looking at the whole

I -

|
,

I I

( 13 q w a v. v.ou train operators, the way v.our.erocedures are written i

,. ,

14 |i| and how thev respond. '
-,

il

4 '

15 y MR. WILSON: Yes. |
i|
V '

16 j Ma, pogITCOZY: This was a requirement for the B&W
!

17 , plants to complete this, including the training of the operat-
1
.i

12 ! crs pric: to the start of the plants. In a case like Oconee,

19 which had already restarted, the whcle sequence of events has

2C teen acccmplished and completed. Scme of the other enes are
1

21 presently on their way.

u

22 MR. SULLIVAN: I lock at the procedures and say thatq

4

23 ' culd take care cf a TMI probler but I don't think we are smart

24 encugh to sit here and figure cut all the different problems
,

*c-k edef t; R fDOrters, Inc.

25 :nat an operator can get himself intc. What is being done to
i

-
'

! I |-
<2 / (,)
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i

!i

Ih lock at those types? |1rw
, i

2 MR. ROSZTCOZY: Bruce brought this up earlier inc
1

1 !

3
, stated, as far as the small break LOCA is concerned -- a"A * ' ' ' ~
l

,I

'; is what their procedure is fo - *he only thing that is really
I i

5, important is not to turn that safety in]ection water off. If |

l6 it wasn't initiated, initiate it.
i

7' i

Another one is to keep the auxiliary reecwater going.'
q

,

3
! There are basically two things the operator has to
1

i

9' reme=ner and has to keep coing. As long as he see.os these two,i
;-

i

10 ' then the other things will not have too big an influence.
i

ll i
; MR. GARLID: Is the operator given some sense of
,

,

12 -

I
priorities like that, like Zoltan referred tc? T~.e most

13 | important things are this and this. In training, do tne
/

!
,

,

!1,
. _ . ioperators get a sense of the priorities, an indication or wnat -

15 ,'
i is crucial?
i
,

16 'i
| MR. WILSON: In the control room, it would ,ily be ,

h
17 1

relying on instrumentation and training. In the procedures,o
:,

3

" we have tried to specify or lay it out that way in terms of
1

what is required under the immediate actions that he T.ust do.

'O'
This would involve maintaining high pressure injection flow

l.,,
'' and subsequent action, which would be to restcre auxiliary

a

,,l feedwater."

t

n,-
" MR. GARLID: *his gets into the reair of human

% .Ax
_ engineering. Does your staff have connecticns with other

o.-=cerei R eports, Inc.
1

m g l|
"

industries -- like the aircraft industry, where pilots train Cn
L
.

i ^ ft' ,1 |
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1rw Ib simulators?
9
d

2 MR. WILSON: We are looking into it now. We have

3 looked into it in the past. As far as I know, we have no legal

i

4' justifications or regulations to require human factors engineer-

5 ing in the control room. I have been looking at this and
t

6 several other members of operator licensing have been for the

7 ! last few years. We have been talking with Dr. Alan Swain from

8 Sandia, who is large in the field of human factors engineering.
i

9| We recognize the problem. We understand that many of

10 , the centrol rooms tod y are designed with a gross lack of human

Il ' engineering and, hopefully, it will be looked at in the future,
i

I2 also.
!
(

I3 Whether or not this played a part in the accident, it,

l *' ,1certainly plays a part in any future actions.

15 MR. MICHELSON: I wanted to discuss with you the
,\
i

14 Cconee small break procedures. Is this a good time to do it?*I

1 '' ! I was afraid you were about to get off that question.
U

|

I3 ' MR. WILSON: What I was goinc to do was cceplete the
d '

,I
'7 guidelines, the courses cf actions recccmended by B&W for the

.,

20 cperators to take, and then get inte our review of the
i

i

7 '' crocedures.'
, -

~n h MR. MICHELSCN: Okay, that wculd be a better time.d'

23 Let me ask vou a more c.eneralized c.uestion which ./cu
,

.

*## can answer now or later. It is not real clear to me what the
we.cers neocr:ers, inc. ,

ac<
Operator dces tf he is in the process of a startup or shutdown'-

1
P r} 'j () " f } ')-
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1

1

1rw I h,i and experiences a small break which seems like a credible
|

,

. ,

3 situation, or maybe he is even on shutdown cooling and his i''

5
,i

system somewhere experienced a small break. What procedure do-

,

i

4| I go to; the small break procedure or is there something else,
i

< How does he kncw which one?"q some other procedure to go to?
'I

6j MR. WILSON: In terms of being on shutdown cooling,
a
n
I I

79 right there, by definition, that will take care of the small '

ln
3 break accident. He would be concerned with it.

9 MR. MICHELSON: I don't think I can agree with you'

10 | that takes care of a small break accident. When experiencing a
i !

11 ! small break, I have to do something about inventory. What am I l
,

1
. ,

12 ' |

suc.acsed to do? Am I sucocsed to start the HPI cumas? I'm
. .. . .

,

( 13 h not sure under that circumstance. Scmething else?
'

|ai !

I# || The same questions on startup and shutdown. When do
h
I'
I1 "5 h I decide to droo off the small break crocedure and co to scme

.
. . -

I

|

16 ! other? What should I dc?

I7 MR. WILSON: Going frcm the small break procedure to
3

i

]O 'I other procedures, we triec to identity tais Lut enis ccesn't
. , . ., ,. .. ,

" answer your question for what happens if he is, say, in the

,C 'i heat-up phase. We haven't addressed that.'

I

2I ' Perhaps it is something we T.issed. There is a like-

22 lihcod of it. I :now it cccurred at Iicn, fcr example. No, we

23 have not locked at that.

,.

R eporters, Inc. ' *
lockinc as needed whenMR. MICHELSON: I think cuick ~

''

' ce.;ecer et,

Sc
these plants are running and gcing through startup anc shutdcwn''

'; . qt Of< .

b b *tI
/ /,
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I
.

I
1rw I! and shutdown cooling.

I,l
if J

2 MR. EBERSOLE: I think it is within the scope of your

3' fairly narrow topic here because you mentioned it. You said
i
|

I
4; that you were going to ask operators to commit certain things |

.

'
|

5' to memory here presumably so he can respond fairly efficientlya,

f

f

6' and fast.
t
,

7 There are two schools of thought here. I want to get

3 into the aircraft field a minute. The probable name for a
i 4
, ,

9 ! backup is the pilot /co-pilot relationship. It is fine to ,

,

i

10 j memorize things. Opera crs take pride in memorizing things.
|

'l ! In doina that, thev intro ,ce a deadly hazard that they will |
- - ,

4

12 forcet one or two steps along the way. Invariab1v., whatever !
-

,

,

k 13 the>* do should be followed by a check-off to determine that

14 they have in facta done what thev. intendedr- c. re f ert.bly b.v a !
o .

| t,

15 h second carty.
l.

. .,

16 | MR. WI LSON: This is what we not illy expect the
,

i

i

l '/ l operators to co in an emergency situation. We nave evidence
'l

13| they did it at TMI. The first indication we had was they
.i

17 .4 . , . . . , , . . . .

be_,levec tn.ere was a turbine trio. :c22cwec c.v, nine secencs
.,

$

20 f later, a reactor trip. They were following their reacter or

21 , turbine tric, c.rocedures. Frca the testimenv. I reac; cf the
!

22 ' crerators and which we believed tc te the case, this is the

--

met,oc c:_ our examinat:On when we go to the plant.n .
. .

'e

e.
| The seccnd operator, when he becomes available --''

wecer.i n nonen, inc.
.

d I believe there were two cperators taking care of this problem
.

a

9 '[f () #3 ['d * g
't -f;
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|

1| and the third one said the first thing was to take out the1w 1,

2 emergencv procedures. We do not believe it is necessary to
f

-

i

3' sign-off on each step with ar emergency p:ccedure, but they
I

4| usually take them out to verify that they have performed the
I

i'

5 required actions and go into the subsequ;r' etions. This is j
i

6' the methoc, we hope.
i

7| MR. EBERSOLE: Did they (.o this at ThreeMileIsland?f

i Even so, did the .anning operatic,n escape this process? |8'

9 MR. WILSON: The preliminary evidence I have just

10 ; from the inrerviews they had with the operators was that it
|

II ! appeared they were following a reactor trip procedure. I don't
i !

12 know at what point they became aware of the low pressure

k 13 condition where they should have been following a loss of
,

i :

Id || coolant orocedure.
d

'

n

15 [ MR. EBERSOLE: Do you agree there should be a follow-|
,

i

16 ' on from the -- a follow-up, a check-orf?
I -

17 , MR. "UDANS: Check list.
n

1

la '4R . EEERSOLE: I don't T.ean sign-off. I am talking

i

l9 acout a check-off.

20 MR. WILSOM: That's how we do it now. The second4

2I operator is supposed to be there with the procecure, reading it
,

'

.. , all tn,15.,, to him to make sure ,ne verirle
.

--

*3 Mn. : enovun: .nat happened n
- - -

in ree Mi~e 2s.~anc---~en-- t-

,

'*4 but, even so --
ActJecter el Reporters. inc. j

25 MR. WILSON: I think it happened at Three Mlle Islana.
,

e

1
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i

Irw I' That's what I am sayinc.
f

-

J
2h Let me complete the guidelines and we can move on to

||

3 the individual procedures. We have identified the courses of
,

r

4|
action to take for a small break accident considering feedwater

5, and reactor coolant pumps. With reactor coolant pumps and feed-
I
!

6 | water available, it is a relatively easy transient to take care
t

7 of. Steam generators can be used until the low pressure inJec-

'

S tion system can be iniated. If feedwater is lost, they can
;

!

9' switch to the pump. If it is lost, the number one priority
:

10 would be to maintain maximum HPI flow.
i !

II I Stop one pumper loop, which is a source of heat into ;
,

12 , the system to take out. As pressure increases , if the break is+

13 small enough and the pressure increases, operate the PORV.

14 The next priority would be to restore feedwater as soon as

15 | possible. '

i

l

16 | MR. MICHELSON: Stop for just a moment. There is a
!

l~ j cuestion which I asked this morning about what happens if you
o!

13 I already have a small break LOCA going, and I guess under certain
h

l9I of your small break LOCAs pressure can increase according to

20 your calculations.
1

!

2I d New we have a specific indication that he is supposed
!

22 p to open the relief valve besides? That should be analyzed to

23 make sure how that behaves.
:.

l

94"O MR. ROSZTCOZY: There is a case we discussed earlier
ue fece ai Reocr ers. Inc.

25l and I believe in this set -- Rene showed this on his slide --
ii

n .'

' '|' O l'10/\
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1rw I we did not have a special case which would have covered this.

Il2h The way the spectrums are done is most probably bounded. I

|
.

3 agree, since this is a case -- some sample analysis should be

1

4' available here,
i
-

|

5! MR. WILSON: The next case in which there is a small
I
,

6 break without reactor coolant pumps but with a heat sink and

7; steam generators: The ocerator 11 cool the plant down, main-
|

L

S' tain high pressure injection but w;11 cool down the plant with
!

9 natural circulation. If unable to restore that or unable to
!

i

10 ! verify that, restore with the reactor coolant pumps if they are
i

II ! available. If not, cycle pressure between 2300 pounds and 100
|
I12 pounds above pressure with the POB. If the POB is not avail-

( 13 able, you al. low the svstem to go to the 2500 setpoint of the-

14 I safety and make every attempt oossible to restore feecwater.-o
4
!
,

15 | MR. ZUDANS: What is the last line?

16 MR. WILSON: What we are looking at is a situation

17 ' where the break size ts small enough so the RCS will --
i
,

18 i MR. ZUDANS: The first line is natural circulation.
H

i

19 If unable, start n u m e. s . Next line, unable, start umps. Thate., .

20 , line is no natural circulation, no pumps. How do you --
o

21
'5

MR. WILSCN: B&W said there is a small break size;|
1
!

,, o

1 spectrum cf size in which the break size isn't able to relieve--

I
23 the break. I assume that cressure reached saturation and is

.
,

-

i

24 repressuri:ing at the primary syster. We are trying to stay
% .e.,.i neoorte,s.inc. 1

25 ) of f tne code of safety with the pressuri:er because we will open
>f

n t \ "/i
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|
1rw I up at 2300 pounds and allow it to ccme down to aucut 100 pounds

t

2 above steam generator pressure.
4

3 MR. ZUDANS: This last sentence refers to a case

i

4; where you have neither the steam generator nor coolant pumps
i
1

5' can be started.
I

6! MR. WILSON: The steam generator is there but no

7j natural circulation.
,

1

8h MR. ZUDANS: Could you cool dcwn by injection and by
F

l

9 the relief valve? All right.
,

10 | MR. EBERSOLE: All this is built against the modifiec
,

1
Il version of the B&W plan. These are not safety-graded in the

t

!
,

12 ' operatinc. mode now.
, .

i
I

( 13 1 MR. WILSON: A lot of plants operate with a PORV
I ,

14 1solated. We looked at every such case. Here we maintain
i

15 maximum HPI flow and allow the pressure to go over here. You
!

!16 would do that here if the PORV is not available. That's where
i
i

17 he has to get some type of feedwater back into the steaa
i

f

18 j generator.
il
h

I9 MR. E3ERSOLE: It isn't stated but it is certainly

i

20 ' inferred. Suppose just modi'y the secuence and say associated
!

21 | with a small break or virtually no break at all, I lift the

l
22 [ safety on -"9 secondary site of one of the bcilers? Is there

a

23 an operatcr instruction for that? He is bicwing dcwn the
.

. .

ace ederat Aeoorters, Inc, 'i
. now and also cOclinc. the crimarv load to scme ereater, secondarv-

. .

:|

25 ;I or lesser degree. ,. ..

UOh L
#

.1|
.
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1rw 1 MR. WILSON: You are assuning it is stuck open.

2 MR. LBERSOLE: One of them; single.

3' MR. WILSON: We are about four into it ncw.

4 MR. ESERSOL : I am not being that tough. Has he a

i !

5! procedure to cope with that? I am trying to invoke the maximum:
|

6 rate of cooldown because that can be troublesome in several

!
7| aspects. i

l
i

8 MR. WILSON: They will probably lift the steam
i

1

9, safety valves on most traps.

I ,

10 | MR. EBERSOLE: Let's say we are talking about a Kind

|
11 1 of discussion here that is not scoped to include other type

,

I
i

12 I accidents, and let it go at that. I think you are elaborating i
.

13 on a particular kind of acciden, telling the operator what to ,

!,
-

14 | do. |

t

15 ,: In the second topic, we will find chere are lots of !

I,
'

16 | differences that are not amplified here. There are literally

.

17 [li
dozens or hundreds of them which are simply void at this point

,i

la d in time. I abhore the idea of dealing with this without locking
;!

in at tne generics or- it.7
. . .

..
20 ,' MR. WILSON: We are looking at that in the 1cng-tern

.

21 || aspects, too. I an working on a band-aid while others are
a

::
22 lookin<; at surgical procedures.

pt

i,|,

23 h MR. MICHELSON I am not sure any failures have
,:

'l
24h occurred yet for case No. 3. That's simply loss of site pcwer,

ReDorters. Inc. ;isCT Fedef at ;
I

23]isn't it?

1
h

k 2/9 209
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1rw I MR. WILSON: Case No. 3, if you have a loss of off-,

i

|
,

2" site power, you would lose feedwater, too.

3 MR. MICHELSON: I hope not. You have auxiliary feed-
i

4 water, don.'t you? This is loss of off-site power. You wouldj
1

5! normally address that with a single failure, I thought.
!
l

16 MR. EBERSOLE: Case No. 3 is off-site power failure.

17; MR. MICHELSON: You have to yet account for single
.

|

8 ! phase, which cou-ld be a PORV, for instance.
|
t

9; MR. EBERSOLE: Is this implied by looking at details
|
.

10 ' of this particular circumstance, that you also wil1 examine the

II I cuite large number of other evolutions that can take place for
!

12 detail of operating instructions, including the prohibitions - -

13 - MR. WILSON: What we are saying.is in all other acci~'
I

1j dent situations in which the high pressure injection system has

15 been manually or automatically initiated for a low pressure con-

16 , dition, they must fullfill these criteria.
|

17 MR. ZUDANS: Is there intent ever to put these pro-

IS]ceduresonacomputersoit could be instantly retrieved on a
19 screen rather than shuffling through heavy books and finding

,

,

20 b| something?

21 j MR. WILSON: There was an attempt at Cconee to do

22 i that. I don't remember whether it was imeractical or mancower
f. i

23 considerations or what.
a

,.1
" ;j MR. ZUDANS: I think of handboc.<s or standards of

scesecerai Aeoonen. anc.1
a,e

', coces. To get a volume this size, finding something speelfic

i

|

0 ^;O ?i0<d i / 'i
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l
Irw I L gets to ce difficult. You only have ten seconds lett to find

4

2 ! scmething. Maybe in one half-hour, it's difficult. Why not

3| consider putting this in on the screen and scan through it in
|

4I an instant?
.

I i

5 MR. EBERSOLE: Call out a section and punch a button
i

!

|

6 and have the wnole show.

7! MR. ZUDANS: Call cut the symptoms you see and let
,

i ,

!3, the compute- -espond with the procedure.
!

t

9 |I MR. MICHELSON: Now you need two computers and two

i

10 | screens and everything because you need to have the procedure.
|

II I The alternate would be a hard copv back un data.. .
,
'

!

12 ' MR. ZUDANS: No reason to change that concept. In an'
l

( 13 emergencv, it 's a time-saver, t.. .
,

4

la MR. WILSON: You still rely on the operator to '

15 q diagnose the symptoms. '
6o

16 | MR. ZUDANS: When he goes to the book or the screen,
,

l ,e y that requirement or icentifv.inc. the symptoms is still there.i
_ .. . .

a
e

18 He can't nelp it. He has to be able to identif- symptoms. If;
n
i.

19 ' he doesn't, he has Tnree Mile Island.
I

20 j, MR. WILSCN: That's true.
1

J
2I o "R. MICHELSCN: Can I cc= ment cnce more on Nc. 3?j

ilv
22 d I'm botnered a bit by the area of site reconfirmation between

||

23 , 2300 and 100 pcunds with the steam generator.o

!

n. i
" o, I think we c.enerally concede vou have to n. ass water

.

sce-f ed eral SeDorters, Inc. ,
t.

25 for periods of time under that kind of cperating circumstance,

o
n
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1rw 1( before we got HPI and so fortn. Do you think this is what you
I

2 'lh want to do?
'l
5

3h MR. ROSZTCOZY: I'm not sure I understand the thrust
|

'

4| of the question. What are my. choices between doing this and
<

5|3 what else can I do?
d
F

6 MR. MICHELSON: One thing you might do is -- I don't
i
;

il

7| know, you get uncomfortable sitting there cycling that PORV
i

I

B open and closed all the time. You might have to do it quite ai

I

9| few cycles in this operation.

I

10 ' MR. ROSZTCOZY: He leaves it open.
;

II MR. MICHELSON: He leaves it open until the pressure

12 is down and closes it when the pressure is restored and opens

( 13 it again anc s o f o.r th; that's how I read No. 3. .

0
14 h MR. WILSON: This is more or less a last ditch attemptJ

,n

15 here. He does not have his reactor coolant pumps.
t
.

16 vR. MICHELSON: Loss of of f-site power ought not
i

17!| force him into a last ditch attempt. There should be a neat
:

13L wav. of handlinc. that. It is very easy to believe the leak came
3

4

19 first, tripped the turbin and --
1

20 : MR. WILSON: The last ditch is to sit there and let
,

21 ! the syster relieve at 2500 pounds.
1

4
22 :' MR. MICHELSON: That might be the better way as

23 , cpposed to cycling PCRV. Have you looked at that? Is that the

'4 preferred way of opera:Ing?e

sc..a.oc.i aeoonen. inc. g

25 ] DR. PLESSET: There is a better way to do it.

'
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1rw I MR. MICHELSON: Apparently we are writing operating
i

2 ' instructions on the basis of these kincs of little statements.l

i.l:
.i

!

3i I am wondering, have they really been worked through?
1

I
4' MR. WILSON: We will look at this in more detail.

I
i

5| Mr. Denham said at the Commission meeting for the lifting of
I
i

6' the order on Oconee that this was a consideration. We were not

;

7 to look intc che reliability nf the saf ety -- wa still have
1

8' the option of closing the block valve. If the safety valves
,

l

9 don't function, that's our last option. It's kind of a

i
10 , reliability study.

Il MR. MICHELSON: The best option is to open up the

12 ! relief valve and leave it open. It's not clear to me why even ,

i

( 13 the 100 pound limit relative. to the steam generator pressure --

14 , I'm not sure why they are cycling. Why don't they bring it

i

15 : down?
i

I
.

16 | MR. EBERSOLE: Even with cycling, you have two
i
6

''
le Close the relief valve or close the block valve in- .!! cptions :;

18 , line with it.
I

i

19 ' MR. KANE: I w]uld like to state our logic behind

20 what we put here because we discussed this carticular issue in
i

21 - a reasonable amount of detail. We chose to cpen the PORV, as
:

d

22 ' Bruce indicated, to keep the system cff the safeties if the

23 [ system was going there because the FORV does have a bicc: valve

i

24L on it and the safeties do not.
es Gederal Reporters, Inc.

25 ! With that condition, we decided to just blowdown the
'

, .q ,,

j /

u
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t

i

1rw I '

system to near the secondary site pressure as a continuous
l

2 blowdown. This keeps from cycling the valve a number of times *

t

3, which would occur if say you went up to the where it actually
I

4*1 blowed down 100 pounds or whatever tha setpoints-are, back up'

i

!

5| again and activate the safeties on a cyclic casis.
i

6 We made the decision to just open the PORV, load the
!

7j system down a long way on a continuous blowdown instead of many
I

3 actuations on a short basis, and since the PORV could be iso-

|

9) lated, we had thought this was the best manner in which to pre-
|

10 |i serve the reactor coolant system or the pressurizer es an in-
i
i

11 i
i tact system. i
I
i

I2 ' MR. EBERSOLE: You are really protecuing the safety

s i

13 valves, but there could be several ways. '

i

Id |
'

I

.
v.ou bring the system onMR. MICHELSON: Whv don't'

i

!

15 ' down in the steam generator?
!
t

16 i MR. WILSON: That is not available for heat removal.
~

~

i7 : You have lost natural circulation.
.,

18 j MR. MICHELSCN: You are saying at this . cage of the
d

1o ' game they are not functioning as condensors yet. How long does- i

20 , that go en? I don't recall it being very long on your curves.

21 MR. KANE: That's correct. We would hope it only
J
,1

22 0 would take ene time and they will be back down.
n

d
233 MR. MICHELSON: As scen as you got in the condensinc-

1

24I,| mode, you would no longer cycle pressure, but now bring it dcwn
weceras newnen. ine. y

,5 o' ! with the steam generators.
i

l

2/9 2i4
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I

1rw I| MR. FANE: Correct.
i ,

1

2' MR. MICHELSON: Is that understood in the operatina
I

-

|
3 procedure?

I

4' MR. K7 die: The ooerating procedure, as has been
!

-

5| pointed out a number of times, should take care of any events

6 that may occur. While we do not believe it will repressuri:e
i
i

7| again, I guess there is always the possibility for it, and
i

|

8; the instructions are written to take care of the nossibilitv. of,.

i

I
9' repressuri:ation again.

l.

10 '! MR. ZUDId S: This would be 1100 psi cycles.

11 MR. KANE: That's correct.
1
i

12 ! DR. PLESSET: You have one more item to discuss, I
l- ,

13 believe, haven't you?
'

y

|

| MR. WILSON: Okay.la
i

15 |{ No. 4, I touched on briefly before. It is essential-
|
t

16 | ly the same as No. 3. No. 3, you really don't have the heat
,

i
,

h
17 sink until~you either establish natural circulation or the

i __

18 , condenscr type mode.

19 ' ';o . 4 wculd be esse-4'' 'v the same. Ycu are looking
g

- -

i

20 | for the break in the PORV to relieve the decay heat until you
i

a
|

21 restore -- this should be feedwater. Essentially, we are look-
1

, !i . . -22 .; i n c. at tne wcrst tvr.e or case No. 3.
g .

n

23 'Ia MR. z ct;d;S : It is interesting that you don't T.ention
|

24 cycling here in this case.
.

R eporters, Inc. ]sa tere <el

25i: MR. WILSON. No. We don't want to cvele because you,i -

4|
'
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i

i

Irw 1 |, don't have any steam generator pressure. You lose levels at
i

24, about one minute. You probably lose staam generator pressure
1,' ,

3d 1.. ten to 20 minutes. If there is no feedwater, no steam in
i
i

4 them, they will go back down.

I

5 MR. ZUDANS: Why would you want to cycle in case No.
t

6^ 3?

7' MR. WILSON: The cycle in here is to keep off -- you
I

,

8 leave it open here to maintain the heat renoval path. We are
1

|

9 assuming the braak size will not be sufficient, or, in this
,

10 case, steam pressure will come down. It will either go uff or,
'

I
i

1 1 '. once "ou open up the PORV and establish a larger hole, the
'

1
-

i
t

12 press 1.re will come down. It will be one of the two. It is not,
,

. I

( 13 | necessary to cycle.
l

14 |
_ ___

y MR. ZUDANS: But there is no cifference. You open
,

1
1 '

15 and blowdown in either case.e

!
i

' 16 , MR. WILSCN: It was my understanding if there is some
i

j ~~~

17 ' consideration in this particular case that by cycling this, it
u
q _

18 mav imcrove the possibility for the boiler mode to srart re-

19 condensing. In this case, it is not.

\

20 J MR. ZUDANS: Okay,
i

21 MR. EBERSOLZ: In this last case, I would like tc get
I.

22 ' towards the single failure criteria. You degraded tne feed-
,,

23 water system so you dcn't have any now. That recuired fuel

24 ' failures. You worked yourself into a situation where jou had
Wemai Reporters, Inc. j

25| to say you open the PORV by dcing that. You enly have one
a

|

0
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i

Irw 1 PORV, right? It is not particularly reliable on opening.
,

1

/ 7h
6%*

MR. KANE: It seemed to work reasonably well on open-
-

4
N

3' ing.

1

4! PROF. UU: It wouldn't close afterwards.
i

|

5i (Laughter)
I

i

6 MR. EBERSOLE: I'm talking acout programming. It is

7| not even a safety grade function.
.

I
8 MR. KANE: That is correct. .

i

,

9! MR. E3ERSOLE: You are saying here that this is your

10 last ditch but you won't get there in the first place because

i

11 ! you invalidated single failure criteria en feedwater, anyway.
.

12 ! MR. WILSON: The last ditch would be to open the PORV.
i

!

x 13 i If not available, allow relief through the heat safety valves.
,j

- 14 . e will probably be relieving a single chase or subcooled mix-W

i

15 ture possibly -- if you go long enough, you will get saturatedi

~76' ~ conditions,_ probably a two-phase mixture t' trough tne safety
< r

17 ' valves.
'

_

13 , MR. E3ERSOLE: Can high pressure injector ccmpenents
1

it
*

19 ccce with that?
-

20 MR. WILSON: It locks like 300 GPM at 2500 pounds,

l
21 J between 50 and 300 GPM at that syster c.ressure.

.

22 ;| MR. ESERSOLE: That's enough, right?

23 q MR. WILSON. Per pump. We nave two pumps.

24 MR. EEERSOLE: Oh, all right.
u ;ecero aeporms. inc. j

25 ] MR. WILSON: That completes the guidelines.
t

i;

e
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1rw I DR. PLESSET: Thank you, Mr. Wilson.
,.

i

2 I think we have ancther topic.
.

3j MR. WILSON: The second part of this is the NRC
i
t

4' methods for review of LOCA procedures. I really had difficulty
t

5 coming up with a discussion of this because, basically, our
i

I

6 ob ective was to review the procedures and revise the:a to con-3

7! form with the guidelines. Once they did, we approved the pro-
|

8 cedures.
,

9 (Slide)

10
! What we did with our review objectives, there was,

II one,conformance to the guidelines and, two, workabilit',r for the
,

12 1 operators. Each of these procedures was reviewed by the review
|

|

\ 13 team in the NRC headquarters and by review team members on the
.

- I4 | sice.
,

15 i
'

facilities developed often
. .hese procedures that .he
i

16 i had to gFthrougtr-two. further revisions after the facility re- t
\

-

t ~
!

I7hwrotethemtoconformwiththeguidelinis.
-

We generally found
;

d
ic i

enree preciem areas in reviewing the procedures.
. .,'" '

1"' ' (Slide)
,I

20 4 First ws that in some cases the facilities did nct
a

2I have ccmplete depth of knowledge of the smal: break phenomena.
0
i

22 In the second case, tney took exceptions tc scme cf the guide-
,

, , , '
'J lines, as you have been ccing here. Three, they tended to

,

m a ~
adept these guidelines to the existing prccedures. I will take"

.ce Fece<ai A roor+ers. Inc. g
M f these One at a time.#~

i es s ()
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|

1rw 1I The first problem was primarily one of timing. This
h
il
i2 4 was due -- what we ideally should have had was for the people

I

f
3 responsible for writing the procedures to receive the instruc-

_

4 tions from B&W on the small break phenomena, as we did, when

5, we went down to Lynchburg during the initial phases of the re- +

6 view. We didn't encounter this. As a result, we went through

7, more iterations to come up with the proper procedures. We

3 didn't find, as the review progressed, that the facilities

i

9' became more knowledgeable of this phenomena.
i

10 i For the second problem, scme facilities did not think

i

11 | some of the actions recommended by the guidelines were approp-

i

12 | riate; specifically, some of those actions we have been talking
I

( 13 f about using PORV. The other exception they tcck was to bumping
o|
h

14 reactor coolant pum_ps.
i _

|

15 h In each case, we took the position if thev could
a -

e
i

16 support a .1ternative- coumses_ca_ action with engineering studies ,' ~ ' *

~
.;

!'7 I we would modify the guidelines appropriately and accept their
,

18 procedures. They, however, ultimately chose to fctiow the
.

4
i

19 guidelines.
i

i

20 ! The third proble.T was in attempting to adapt the

i

21 , small break guidelines to the existing procedures. Once we

D

22 q went down the fault tree, dropping cff reactor coolant pumps cr
o

e,

23 ' feedwater with the small break phencmena, the cpera cr would
1
o

24 a follow four different emergency procedures at one time in the
\CT-E 9def 31 A fDOfters, Inc. -|

25 j contrcl rocm. We didn't think this was possible to dc so we

l
L

*

q *e < ,q ,|'| 1

1 / / L I



,d
e

I 6os, c
;

h

li
Irw 1j insisted they change procedures,

a
le

2 H| We took the position generally this loss of feedwater
l

n
a

3' had to be written into the LOCA procedure for the small break,

l
_

4j but loss of reactor coolant pumps could reference another pro-
i

5' cedure. We found that it is not too difficult for the operators
i

I6 to follow subsequent actions of two different emergency pro-
! ,

7; cedures at the same time. Once they had achieved a relatively
|

B stable figure of plant configuration, scme type of cooling
i

'

9 flow -- forced or natural -- and heat sink, and most referred to

10 a normal cooldewn procedure, if the break size was sufficient
.I

11 , to depressurice this, we did not reference another procedure

i

12 for that.

k :or each of the licensees, a member of the operator13

1
14 j licensing branch walked through the procedure in the control

h
15 . room. We usually did this with a licensed operator on duty at

_

~_

16 ahat time. He was asked to7 den @ and locate the imple-
-

17| mentation "erocedure and found no significant discrepancy in the
.

-

i
18 a course of deine that.

i
-

1

19 However, we did find that some of the manning require-
.

I

20 , ments of the facilities were not adec.uate to conduct these .cro-
i

21 cedures. We found this to be the case at Arkansas, Davis-3 esse,

a

22 ; and Oconee. Take Oconee and Davis-3 esse first. All tech spec

22 r limits for power reacters specif; that during steady state con-

24 ditions the minimum nunber of licensed people in the centrolt

Ace Efderal A f dot te's, I nc. ,

25 roca at any time can be one. The administrative requirements,
t,

i

"
'1 ')

[ | (}3
o

LL
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i

Irw I !: however, at Oconee, Arkansas and Davis-Besse do not allow them
4
h

2U to have less than two people in or somewhere near the control
a
9

,

J U r oo' . . Rancho Seco didn't have this particular requirement so
.

-

4i we made them put it in that the second operator should be in
,

t

5' the vicinity ot the control rocm to the maximum extent practi-

6 cable. We relied on the Region 5 inspectors to interpret those

7| words.
t
,

8t As a final step in the review cf the LOCA proceduret,

9 d we audited the level of understanding of the small break
n
!

10 i phenomena and the related procedures with the licensed operators
I

II ; and we found a level of understanding of the phencmena to be
,

,

12 ! quite good, with a few exceptions. The discrepancies were dis-
t

13 : cussed with plant management and additional training was con-
F

I4 |d! ducted bv the clant training organization and ou. side con-
li

15 tractors. The actual audits, themselves, will be discussed by
i

i __

16 | Bruce Bogar so I don't want to get in't3~ thit'?nr the r . If you
;, __

l
17 a, want tc c.et into the sc.ecifics cf the LOCA crocedures in more.

,,

13 ' detail --
1

II MR. "UDANS: I have a question. Just to get a .r idea,
'

20 a wnat is the physical size volume cf these procedures? One book
!

!

2I| cr several books?
,,

'" MR. WILSON: Here is Oconee's crccedure.
h

'

23 gg, UDAN3: That's the way it is sitting there?
f

2# u MR. WILSON: No. It is generally in a binder in the
W Federal ReDorters. Inc. '

%* s

3 centrol recm.
s

nr -
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I

I |p, MR. ZUDANS: Tnis type of print?1rw
h
h

2d >'R . WILSON: Yes.
.

3 MR. ZUDANS: No indexing?
!

-

4 i MR. WILSON: Thev will be indexed.
I

~

5| MR. ZUDANS: It would take me more than ten minutes
!

!

6 to find it.
i

7! MR. WILSON: I don't think so.
!

8 MR. MICHELSON: They are reasonably ccmplex but

9 perhaps not unmanageable.
|

t

10 I have one little croblem with the Oconee one. F i.r s t ,
I r

!

II ' of course, I tried to look at it frcm the viewpoint of: Some-
!

12 ! thing happened. I M n't know if it is a big break or small
i

13j| break. It might not even be a break. A lot of things can
i

3 '. i
,

' happen which have somewhat simi-lar- symptoms . What do I do
4

4

15 |! first? Which one do I start pulling out?
d

4
16 1

i Then I looked e.L, say, the LOCA. l hele are -ac-basic
d _

17 i cases there. One is a small break and one is scmething bigger.
,

1
IS '! The scmething bigger definition :.s a rupture in excess of capa-

19 , bility of ava:.lable hich c.ressure injeccion .cumes. A small
. .

V

20 ] break is that, too, for a while, depending en hcw long. That's

'l ; what sets the m.inimum level the thing finally goes through.'

ie, o
4 There is an cverlap, in wercs, at least, alread'. I" ;

23 4 don't know if it was in meaning er not. How do I decide :. :
,

'

a4" , was a small break er not, first of all?'

tc. :eec ei semnen. inc. |
2~c; '

| MR. WILSON: Guidelines in tne typical B&W reactcr
.

') , i) 9 ') ')o

N L. / LLw
t



,
4

i 208
i
e

I
h:w I, would start o#f with a spectrum. You have excessive lenguage.

o

20,I
.

Almost everv reactor will have leakac.e. The dec.ree: The first
i, .

,

,

t

3 indication will be rate of decrease. The pressure level will
_

4 hold constant because of the control valve.
,

i
,

5 MR. MICHELSON: It may or may not, depending on how
t

16 big the leak is. It may not be sufficiently small so you can

,'.
' hold constant levels in the pressurizer.

i

3| MR. WILSCN: The pump, through its normal path, will

9, go through the level control valve and pass between 150 to 220
i

10 ||[ gallons per minute. Its normal flow rate would be apprcximately
i

11 |i 45 GPM. The Oconee procedure, in particular, will say the
.

I

12 j difference between a small leak and a small break -- and we
!

( 13 cover this with each of the operators -- is greater than 140

l'' h, GPM make-up flow. You will see its make-up level coming down.
,

H

15 ,' .3 a gage showing make-up flow. It is usually calibrated. . =

16 to 160 GPM. Above 140, he assumer he has a small break and - -
_

,

I7 takes Case 2.

I3 MR. MICHELSON: It is certainly bigger than a small
,i
a

-
1"' 1 leak. It may be a small break cr bigger than that, couldn'ta

,

i

20 i 4.,
..;

1

71 -| .. , DON: ,le s .v.. ^1.-
;
;

9n <l MR. MICHELSON: Ckav. I'm trv.ine to track it,"
u .

'l
,3 MR. WILSON: If it is a larger break, b',th the'

24
.a;,eu i seconen. inc. : -

- tank Aevel wil., se ccminc down.
. , . .

cressurl:er level and make-uc -

,e
I'm trying to cover the spectrum of break sizes. For an even''

i

q e,, - >
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Irw 1 large: break, if it is efficient to decrease system pressure,
t

2 ;' when the pressurizer level ccces down, the pressure should then
i
1

3 Y follcw it. When pressure comes down also -- this is getting

|
4 into the larger breaks where it is sufficient to cause a reac-

i

5 tor trip at about 1800 pounds and safety injection at 1600

6 pounds, the larger breaks are goir.g to be completely dependent

7: on the rate of decrease in the pressurizer level and the
i

8 pressure.
i

9: We shift frem one system to the make-up tank and

10 , make-up flow rate to the rate of decrease of the pressuriner
i

f

Il ! level and the pressure to determine the break size. If he has
,

|

12 ' high pressure injection initiated at 1600 pounds, he performs
!

( 13 his immediate action, which is essentially verification to make.

i

14 I sure he has fu-' HPI flow. The system pressure continues to
.

I

15 | ccme cown. He . ; a has a big break and will wait.

16 |, -_

MR. MICUELSCN: I'm not sure he knows that because

17 ' what you described there is also characteristic of a large or
i

IS ' small break which still ccmes within the small break respense.

- 1 It has notential for rec.ressurization and that sert Of thing,
a .

I

1

20 which the big break doesn't have. I wonder how you track thi;

2If thing.

,e
" ME. WILSON: The operatcrs will be fclicwing it ty

,

23 watching it. At this time, if it is somewnere tetween the

24 l larce-small treak and the small-big break, if you will, he has
s c, ;.c er.i Repor ,s.inc.1

25 ] no choice; he relies or HPI. If the pressure is being restorec
I
t

#||[) L L 4i
'

i
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.
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I
i

Irw 1 11 he has the smaller break. If not, LPI and core flood tanks are
h
l|
e

24 not initiated bv the operator. LPI is already running. Core
n .

p

2 cumos are discharged at 600. No more he can do, anv. how .
1 . .

I
'

4{ MR. MICHELSON: Let me ask a simpler question. I

:

5! read through all this and got rather confused with so many
,

6 choices, so many cases. Is it really necessary to have so many

I.
7' different cases to address this situation? Is it necessary he

i
.

3; check all these things running and not running and so forth?

9' Isn't there a simple standard response that works all the time
.

t

10 | or does he have to go through this analytical process of decid-
t

i

11 j ing which response to start trying to track?

+

12 ; Even then, it may not -- there may be a response here!
t

( 13 .we haven't thought abcut, like a relief val've may be popping
!

14 open a couple of times and hanging up or whatever, or hanging -

15 ; half-way coen and coc.cing all the way open again or something,
, . . . 1

U

16 |
'
'

; I don't know.
i

|

17 I Eut isn ' t there some simoler wav of acc. roaching this
! . . .

I

18 thing than all the complexity of trying to guess which one ofg

4,

191 these seven different small break cases it micht fall into?
20 MR. WILSON: First, one of the pecple on our staff,

I'

121 - who, I guess, shall remain nameless, saggested that the best
a

22 i way to do it would be to have a meter. If he gets a small break
,

o
o

23 j he dials small break so he can follcw his action.
i

!!a n
y (Laughter)"

A.;eJeceral Reporters, Inc. ]

25 | This isn't quite possible. We have to rely on the
', r'

,5 r y
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1rw 13 operator to be able to diagnose and respond to this situation.
0

2 The way Oconee wrote this particular procedure was their pre-'

3' rogative. We didn't want to impact into the format of it. We
i

i

4| vanted to impact into conformance with the guidelines and work-'

5! abi3ity.
l.

vr u fu2stion the workability. I agree. There are.,

,

"? t :: choice .o make. But we tried to get the most obvious
1

c es enere they will do the most good. If he has a small break'' , . !

91 in wnich he does have reactor coolant pumps and feedwater, the
,

1

10 t most 11xely situation, he has that right there. When he gets
.

i

11 | into degrading conditions, he can go deeper in the procedure
,

i

12 : and try to find them.
-

i

( 13 . The other facilities did not -- I think Davis-Besse

14 chose to follow this course of action, but most of the other
t

15 facilities didn't. The point was to try and get the most im-
:

l' i6' portant information to the ocerator where it would cc the most
i

17 h good. We felt we did this at Ocenee.
't

i

IS i Ultirataly, they may revise their procedure and take
J
~,6

19 Case 1, 2 and 3 and combine them re excessive leakage right outj
i

20 h to the small break with reactor trip.
I

i

21 i MR. MICHELSCN: Your remark cn degraded procecures

22 .i is also interesting. Where is the procedure I should start
.i

22 , following if one of the reactor coolant pumps quits, cr twc of
u

u,

24 , them c.uit cr whatever? Does that make an". difference? Oc I
g

sce Fecerat Aeoorters, Inc. !

25 ?. I still follow the prccedure like all are running? When do I
o
|

.

!

n
'

O O ') o'< , .
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1rw I decide to c.o to some other c.rocedure?
3

!
.

2" MR. WILSON: Tne pumps will cuit when vou lose power
|

- .

|

3 or the operator takes them off.

4 MR. MICHELSON: I'm not sure they will quit altoget-

!
5 her. What happens if one pump quits? Do I ignore that and

i.

:
6 || keep following the same procedure? Does it make a difference?

i

.'
/ | MR. WILSON: He wi)1 see, in certain cases, if he

1

8| does have three remaining reactor coolant pumps, the procedure
I

i

9i savs stablish one nuncer loco.
I *
<

10 MR. MICHELSON: Is that in the Oconee procedure? I
4

1

11 ! probably missed it.
I

12 MR. WILSON: It may be. I haven't looked at this in

( 13' about a month. .

14 MR. MICHELSON: I didn't pick this up but there was
,

i

4
15 ' again an awful lot here and it gave me a headache before I got

'

16 dcne reading it, even. 2ny procedure that has to be 30 pages

ij ,/ ' long must be difficult for the operator to even thing about,
1
0

13 'lj even though I will admit you cniy go into pieces of it, but
a

i

j- ,

: deciding which pieces to go into is a decision-making processY
.

1

20 '. 4*self. It is not entirely straightforward, particularly4-

|

21 " if it runs into an odd situation where one pump isn't running
a

22 c and the other is and so forth.

1
23 MR. WILSON: I agree but there are sc many faults in

r
, , -

. .. . .. :caacw.ne concitions we woulc - ,, . . . . ,

..We ceciced wi tn ,a a. .d tc 2cok~

.ce.;ecerai Aeooners, inc. j

25 |i. at the availability of both feedwater and reactor coolant pumps
||

a

h

1
4
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I
! !
I

h:w I!i and we considered them in their entirety rather than pieces of
Il
Il

2|!them. You could say maybe, instead, you either have it or you
a
il

3" don't. He knows which way to go for each case. If he has a

i

4 partial on either case, he knows the Alternatives.

1

5i MR. ZUDANS: I would like to modify my proposal about

6' the computer. I would like to see a diagnostic center. Since
!

,,

they are continuously displaving a situation or s ' a t e o :. t.ne i/
-

,

|

8 reactor without any actual function other than information
,

9, transfer -- it reads the instruments that exist, the same way
i

10 i the operator would read it, and these are the options: The
1

i

II ! assistant could be this and this now. It is up to you to
.

12 : decide. |

|
1

(- 13 | In the medical pro,fession, they have set up diagnostic
1

-

14|l' centers for their own activities. The doctor makes the deci-
i

1

15 sion whether he will prescribe this or that, but the computeri

,

!

16 ! information tells him vou could be in these situations with the
1

-

|

17 j symptoms that exist and would not make that --
1

i

181 It only projects information; it doesn't control.
i

19 MR. SULLIVAN: You know, NASA went the full rcute.

20 Tney even shut their main engines down on their rocket with a
n

-,4
e48 computer system if they detect something is gcing wrong. An

.i

22 . abort en one of those wculd be very expensive.
I

1

23 h This is all the way frcm that tc much less than he
l-

*n
suggested, I guess, as having any on-line computer to analyze4-

sce J edera! A eDo r'f rs , | r'C. r

*C .

system continuously.:ne
.'-

1

l!
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1rw 1 MR. ZUDANS: Without any function'to operate the

2, system.
!

3| MR. SULLIVAN: It even could go as far as telling the:

i

4 operator these are the things you should do and also to makei

I,

5!, sure that things happen like the procedures say. I assume you

1

6; are looking at things like this.
1

7 ! DR. PLESSET: They abort on a computer.
1

i

8i PROF. CATTON: It happens so fast.
i

9 MR. ZUDANS: That's different. They don't have
.

I

10 |- c. e o o l e ..

Il i MR. SULLIVAN: They have two on top.
!

t

12 ! MR. EBERSOLE: Before he gets awav, there is one-
I
i

13 continuing theme through here. We a,re talking about two

14 | systems; the pressurizer heaters and reactor coolant pumps,
I

I

15 |l which are not legitimate ECCS mitigating pieces of equipment;
i

16 | they are in Appendix K and calculations. The instability of
I !

17 ' the situation caused you to lose off-site power and the pumps

'S are too big to run on the diesels. The heaters in many cases
.

I

19 , aren't connected.
o

20 Another reascn is hostile environment of the ccntain-q

,

I

21 ment is such that to the cest of my Knowledge, none of the
i
;

221, pumps are designed to sustain under those conditions. They
,

23 may have arcing wires or whatever. I think that's also true ofq
,

244 the pressurized heaters. Case No. 3 here is the standard model.
.cs.oerai acoorms inc. y

25 9 You don't have the reactor coolant pumps.
v ,

t

'l rm G
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h:w I MR. WILSON: Which case now?

2 MR. EBERSOLE: No. 3. You don't have the pumps.

3 What you are suggesting is something I think you have to look

4 at. You are forcin3' the runninc of these cumps under hostile t
- .

,

|

5 conditions in the containment. I don't know the circumstances ,

!
i

6| whe". they fail. There might be some fires. They are not de-
,

}

7| signed for this hostile environment. These big 8000 horsepower
I
i

j pumps are not designed for spray, humidity, water, whatever.8

|

9! These are the large diesel power apparatus inside.
.

I

10 | I am now inviting some troubles because I mm asking
;

II I this from equipment which is not specifically for that purpose.

12 ! You really intend to ask these pumps to operate under challeng-
|

13 ing conditions, is that correct? !x .

. .

14 MR. WILSON: Let me see if I can get this right.

15 This was a situation where I lost natural circulation and --i

1,

10 | MR. EBERSOLE: You have the containment full of water
.

i

17 L a .; s"rav, humidity, all these things, temperature. Now youi e .

l
18 y are going to invite the reactor coolant pumps to run under

h-
q

19 [ conditions not within their design bounds.
1
o
a

2'J l MR. WILSON. Mavbe v.ou can help me on that. It is
, .

1

21 ' m; anderstanding that E&W says, first of all, in terms of a
i

22 h mixture they are pumping, that they were able to pump a two-
,1
,

23 i phase flow.
i

a
,.a
'- J . .R . ESERSOLE: I'm talking about electric motors.

'4Ce E ederal Reporters, Inc. .

25 You are asking them to sustain this. Do you follcw me?
;! n '; !
d -O LJ'r
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1rw I MR. KANE: I missed the first part of the conversa-'

|

2| tion here.;

3i MR. EBEPcCLE: I am saying you are asking two heavy

4- power motors inside the containment to continue to run when
|
,

5' thev are not designed for that purpose. The reactor coolant
1

-

:

6! pumps are not designed for the hostile environment called for

7 i in a LOCA. The electrical characteristics are not compatible. '

I,

3 i You are inviting a challenge of the circuit breaker systems
I

9' which protect against penetration. Do you follow me now?
i

10 ; MR. KANE: Yes, .cartiv.
, .

i

II ! MR. EBERSOLE: You are asking these big pumps to -un
I

12| under conditions for which thev are not desic_ned. In the
, _

13 ! electrical sense only;\ not hydraulically. .

. .

I4 AR. KANE: I don't think I can answer that question.

15 ' MR. EEERSOLE: You are asking the pressurized heaters

16 to do the same. You are not doing that without a challenge,
I

l '' ' which you would rather not have, which means you will have;

18 electrical problems maybe of substantial magnitude operating
il

I9 ' outside the design ccasiderations of those circuits.-

20 1 MR. KA.N E : I can't answer that question.
a

1

2I | MR. EBERSOLE: These things are tripped and cleared.
I
i

t,", j Now you are csing them. The heaters and big cociant pumps.

,.J MR. EANE: The heaters are not assumed during the
-

"l
I

*42' accident to start with,
sC2J ederal ReDON*rs, Inc. 'i

e

"g MR. EEERSCLF : There is no discussion here of the

'1
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1rw I heaters, is there?

2 MR. KR;E: No.

I
3! MR. EBERSOLE: The operator isn't told what to do

i

i

4' about them. What does he do?

5 MR. WILSON: Nothing in the guidelines directs him
,

J

6' to the heaters.

7' MR. EBERSOLE: Does he turn them on or off?
I

I

8 MR. WILSON: They were turned off autcmatically.

!

9; MR. ESERSOLE: Is there anythinc. to keen. him from
.,

10 i turning them on when ne should not? They would turn off,
i

|

11 | anyway --
. .

;

12 | MR. MICHELSON: He may not get low levels in the
,

f

I3 pressurizer. .
.

i.. .
,

I4 MR. WILSON: He is to maintain pressure control in

15 the reactor coolant system.

16 | MR. MICHELSON: Is it all right to leave them run or

17 | not?
I

i

18 !! MR. WILSON: You would have to relv on breakers that
,

-

!!
P

19 | protect the system if there were shorts..

P

il
20 " MR. LIPINSKI: TMI shorted out. They are all gone

o

f

21 ] right now.

1
i-,

'4 4 MR. E3ERSCLE: I didn't knew that. The main coolant
||1
,i

23 L cumo could have gone violentl'. When thev. co, some cf the
a . . -

:)
9 "3 cider designs -- jeu are asking for a challenge to the contain--

aceJeceral Reporters, Inc. !
.

me u
--6 ment, which is the penetration capabilrcy ec intercept faults.

I.
I;

. .- ;p
*

, , '

0
<} | O "~La

'

1 1
-

i
h



218

1rw 1i Some of the older penetrations might not take it.
'l
o
n

2 |!, MR. WILSON: Some of the older designs aren't 3&W.
4
.:

3 !! These are specifically B&W designs.
h
1

4i MR. EBERSOLE: You are asking every power equipment
!

5[piecetorunonundesignedconditions. This type of thing, I
i

Ih
6 haven't heard of before. ,

i,-

7| MR. ZUDANS: It is not really asking, is it? You are
i

3 saying if they are not there, do this. If they are there, you
i

9 don't have that condition.

10 i MR. ESERSOLE: It says tctempt to 'estore core circu-
!

11 i lation. That's asking the pumps to run.
1
i

1

12 ! MR. ZUDANS: Under conditions of small break. So you
!

( 13 may not have the adeerse environment yet.
. .

14 MR. E3ERSOLE: At least, some of the small breaks canq

||
|

15 h| produce that adverse environment.
i
.

1,6f MR. ZUDANS: You are right, they are not qualified
i
.

17! for that environment. That's lecitimate.

o|:

18 9| MR. EEERSOLE: You are asking them to perfcrm in the

19 face of Ocntainment spray, perhaps.

o

.0 MR. ZUDANS: Thdt would, for sure, come in.

21 MR. WILSON: We are asking a ncn-safety piece of
;

22 h ecuicment 20 work -- fcu are saying we are asking it to work
a
.t

23 anc the consecuences mav be worse than the benefits.
g

- -

a
' '4 Mn. LOL.Sn,L: . Con,t knCW.--- - .

v-

.ce F rera: R eporters, Inc.

ac'J MR. ZUCANS: rhe T.cters are not qualified for this

L
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h

1rw I environment.

2 | MR. E3ERSCLE: No, they are not,

3 |i MA. ZUDANS: You need more homework.
,

t

4! DR. PLESSET: Any other comments?
t

5 MR. ZUDANS: It is an interesting presentation. It
!
>

6h gives us a lot of insight.
:|

7 DR. PLESSET: Mr. Bogar, I think the floor is yours.

8 MP BOGAR: Thank you.
,

9 I am Bruce Bocar. I am also from the operator
I

10 ! licensing branch.
i

l
II

i (Slide)
,

i

l
12 ! What I would like to talk about are two things, really.

( 13 The TMI-related operator training performed after the accident *

I4 ; and then, secondly, the NRC audit, which is one phase of this
:

15 ' operator training. I will go into that in more detail when I

16 am finished.

i

I ,/ ' , A few davs after the accident -- within a few dav.s.

I

1

l, a after the accident -- Bulletin 7905 was issued to all theo '

.

'9 1 operating 3&W plants and I&E inspectors went through this
'

o

J I . ,i bulletin with the people at the facility to emphasize the nature
:|

.

21 of the event, sequence of event and seriousness of the event.g

d

22 d Let me m. u s t s a v. these mav. occur in airferent order ato
a

23 different facilities. They didn't all ge down in this order,
h

24 " with the exception of the review of the accident.
ha Feceral R eporters, Inc. 'i

tt

25 d E&W car ;p with a simulatcr training course which
i r) *'ii

*f (A)
.
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I was about four to six hours, which consisted of, at first,

2 maybe about an hour's worth of classroom training where they'

3 talked about the sequence of evt.i at TMI and talked about
1

4! subcooling, saturation, what-have-you. Then they went to the
1

1

Si simulator, itself.
i

|
6' First of all, they demonstrated the TMI event as it

,

;

7; happened so the operators would see how the instruments re-
t
i
.

B. s n. o n d e d . Then thev re.ceated tb> TMI sec.uence with operators
, .

.

i

9 interacting, operators proviJing little " hands-on" so they
i

10 could control the incident
:

II Then, back at the site, classroom training was pro-

12 vided to the operators in procedures- facility changes, small,

i

13 break phenomena, thermal dyramics, if you will, on subcooling
.

14 and saturation.

It To evaluate the effectiveness of the training prog-
t

16 | rar, the facilities administered written examinations. It was

17 determined that, on these examinations, a minimum passing

I8
.

grade of 90 was recuired. If a fellcw did not get 90, he was
a

19 required to go nack and receive scre accitiona2 training and
. - -- - -

.!

20 then take another examination until he got 90.n

o

2I The NRC audit follcwed, really to evaluate effective-
4

mP"! ness of the rest cf the training program. I will get into the
4
"

.,L details of that after the slide.4
;

:
,,

We recognized that the Operatcrs had been given a" *

.ceaecerai Repor ers, Inc. '
mg h

!! whole 100 cf information in a very shcrt period of time. There"'

a
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.

h
Irw I' was a lot of emphasis to change the procedures, change the plant

2| and get the clant operatinc ac_ain, so we recognized a lot of
. -

!
l

3 operators were given procedures they didn't have a chance to
!

4' memorize as to immediate actions.

5: We requested -- or required -- that each of the
1

6| facilities conduct follow-up training on procedures and design
i
,

6

7i changes prior to startup. The kicker at the end would be the
i

i
t

8; requalification training that is going to evolve as a result of
I

9, the Three Mile Island incident.
!

10 | DR. PLESSET: On this examination, if they didn't get
|

I
I

11 | 90, was it the identical examination they took a second time?

i

I 2 !, MR. BOGAR: No, sir. It was a different examination.
, .

/

13 | Same scope.
I .

14 DR. PLESSET: What if they didn't pass that one?
,
i

15 : MR. BOGAR: Then they were not allowed tc operate as
i

16 i a licensed operator. They were removed from duty until they
i

17 ] could pass that examination.
1

18 I DR. PLESSET: Do you think 90% was good encugh?a
,

19 MR. ZUDANS: That's the question I w'as going tc ask.

20 MR. 30 GAR: Just the philosophy of giving an examina-
,

21 'l tien -- you can write an examination that everybcdy will get1

U
'l

22 " 100 or er write an examination that people will get 50 cn. 2
i

!

i

23 !'! is hard to say that 90% would be a good number all the time.
5

f

24 MR. CUDANS: The examination cculdn't be anything
a.s cerai seporters. inc.1e

U
5 less than the entire course, line per line. Unless 5.e wa.s 100%,4

r/ NO
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t

Irw l' he couldn't qualitv. It is not a textbook course. It is a .

1

1

2 hI very specific procedure which he either has 100% knowledge of
d
n

3-l that -- I think Milt's cuestion is very good,
u

I

4! MR. LIPINEKI: Specifically, immediate actions re-
I
,

I' cuired of him, given the symptoms, can he miss knowing what
i

O|

,

6 the immediate actions are?

7{ MR. BOGAR: At this point in the -- when we did our
I

8 audit, we didn't require them to have their immediate actions

9 memorized because these were procedures that had been changed
|

10 , within the last couple of days. We didn't feel they had

11 ! enough time to unlearn what they learned before, so we didn't
r
i

!

,
12 ! require it at that time.

.

(
13 . MR. LIPINSKI: It is my understanding at any time-

!

l
14 they are still not asked to have 100% accuram; i" immediatej

!

15 ' actions.
I

16 ',i MR. BOGAR: That's probably true.
!

17 ' DR. PLESSET: I questioned, as I think the other

13 ' gentlemen, whether that's good enough. Maybe right after tney

19 were given it, but by this time, if they were given an examina-
.,

20 ' tien, they should get every question correctly.
|

21 u, MR. BOGAR: Ric. ht now, ves, sir.
.

22 ' DR. PLESSET: Do you think they could?

23 MR. BOGAR: Yes, I think they could. We had prett;

24 good luck with the procedures. You are asking me tc know what
.

sce seeerat n eoor:e,s, inc.1

,:, , 120 coerators are thinkinc. I don't think I can.*
u - -
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1rw I DR. PLESSET: I think they shou'.d be re-examined.

2 MR. BOGAR: That's part of their requalification
!

3| training.

4 DR. PLESSET: That will happen?

5 MR. BOGAR: Yes, sir. They will factor in all this
,

6' training and then every year they get a requalification exam-
t
t

7 ination. I would expect TMI-type questions to show up on that

S examination.
!

9 PROF. CATTON: Who gives the examination?
!

10 MR. BOGAR: The site. We review it.i

II ! PROF. CATTON: Do vou review it before given or not?
.,

(

12 ! MR. BOGAR: Not always.
-

(- 13 PROF. CATTON: Do you have any say as to its content?

I# MR. BOGAR: Prior to administering?

15 PROF. CATTON: Yes.
i

16 MR. BOGAR: After the program gets the operating

) ,/ q license, they administer their first requal exam. We go back
,

n
d

IS ' cur next trip and look at the examination and say what we

19 thought cf it with regard to the scope of the examinatic , the

20 toughness of the examination, the grading of the examination
i

,.

and let them know whether er not that exam was satisfactory.z' '

'm PROF. CATTON: Assume you ncn't think the examinatic.n
,

''

m4- was tough encugh. What do you do?

2# MR. BCGAR: Ask them to rewrite another examination
ice recera: Aeoor*ers, Inc. ,

9c .

it to us.and submit"

| n
h o' 3y

i -O L
e{ \ l
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1rw I PROF. CATTON: Wnen do they have to do this?

i

2| MR. BOGAR: Prior to the next administering of the
1
4

3' examination.
||
||
.

4 PROF. CATTON: Now two years have gone by if you i

!

S' don't think it is good enough.
t
,

6 MR. BOGAR: It didn't get administered the second

!7 ,!
time. They had to cet our approval before it was given the

I,
,

8 second time.
i

9 PPOF. CATTON: If you don't lake the first one, you

10
! see, af ter it was aiministered, you will say: "You can't
i
i

11 i administer anot,er ur.711 we a"c. rove it."n
-

4 e,

,

-
I2 MR. BOGAR: That could happen.

.

I3 PROF. CATTOU: Does that have teeth in it? Can you.

l'' |' do that?!

15 MR. BOGAR: It can happen.i

!
u

16 | MR. ESERSOLE: Is that an ocen book or closed book
i

-

) ,' . examination?

IS l MR. EOGAR: This is closed book.
n
d

19 MR. EEERSCLE: That's a test of memory. There are
i

20; two aspects of him making a mistaxe there. He won't remember

'l something. That could be compensated for by cpening the bock."

o

The worst one is he says he will de something he should nct cc.
t

*1
00 vou discriminate?-"

:!
-

i

$ '4 '!
-

MR. SCGAR: The examination is craded off.'

IceJecersi Aeooners. Inc. .
~

.4

a c .t
" ~ MR. EEERSOLE: The seC:nd type of mistake is vastly

n

GTl
*Q L d

J rd l /
.
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'1rw more significant than the first.

2 MR. BOGAR: True. I agree. I could also throw in

3h the concept that perhaps the question wasn't worded properly
4
i

4 i| so it led him down a different path. There is a lot to these
i
1

5 examinations,
t
.

6| MR. EEERSOLE: Just the grade, itself, is not as

:

7| significant as where the error was made.
.

|

3i XR. SOGAR: On tha questions that are of importance,
i

i
9' they have a higher point value than the ones that are just

.

10 | memorization of a number, for instance.
.

i

II MR. EBERSOLE: Where he makes an error which is
i

12 significantly trouclesome -- I'm talking about where he makes
,

1 -

(. 13 ' a mistake whic1 gives him trouble, forgetting about what --

I#
i MR. BOGAR: If he didn't give the right answer, he

1
15 can't get credit for that problem.

I
16 | MR. ZUDANS: Do you have any questions where a nega-

,,i
" tive answer would cancel all the other positive answers auto-

a

ja N
' maticallv?

.

4

a

1^ A" MR. SOGAR: No.

20 MR. ZUDANS: I think you should. There are instant

i,

d; reaction items that he should know completely, where there
d

-n l:
s g . It is not e. c s sible ."U should not be an error accerted.

.L
'3 j It is the same distincticn as ycu would make between

u
'

*4

reading and reciting a poem and xnowing the alphabet. : wculd''

_
,

Ace ,ectra' M fDC r*tri, Inc, 't
4

--!

".| say the first is knowing the alphabet, A-B-C-D. These are the
t

l n .O
' 't U

e[ | O
'

"|'
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hra 1 instant reaction questions. Those should be on every desk.

2 They should be positive in every case.

3 MR. WILSON: I think the question is basically:
;

I
4 Should operators know all about the access to all emergency

5 procedures? I

6 MR. ZUDANS: Yes.
I

!

7' MR. WILSON: We, of course, are not able to do this

8 ! after they get their license, except through the requalifica-
i

I

9' tion program and by inspections by I&E inscectors. During the
i .

10 | course of ou examinations, however, we have had situations in
i

II ! the past where somebody says: "You have a reactor trip. What
,

i

12 i are your immediate reactions?" He has a list of ten in his
.

( 13 procedures. He misses one. Should we fail him? This is a

Id very subjective J'udgment on the part of the examiner. His
i

i

15 i tenth immediate action may have been to verify transfer to
,

l
16 ' auxiliarv transformer and he missed this step. You get to the

:
-

II procedure afterwards and say: "How come you missed this step?"
,

13 Depending on the case, I might not fault the man.

1C i' However, with a reactor trip on certain racilities,
- - - - - -

1a

|
,n a

i one reaction is to close the isolaticn valve dcwn and start the"

r

i

21 | pump, if necessary. It is the cnly required reaction for the

22 reactor trip. If he fails this, I will automatically give an
f

'7 | unsatisfactory grade, It is vital to ma_ntain the pressurizer"
,

:

24 | level; yet, he misses only cne step. It is prioriti:1ng the
t ce-F ed er al R eporters, Inc. ',

I

ac s
", required action.

o

-

O ,|'
.,

|| t / '



227

1rw I DR. PLESSET: Why don't you consider the possibility

2 of giving both a closed book examination and an open book
|
,

3 examination? If he operates a reactor, he is not going to '

:

!
i

4| necessarily just keep himself away from his procedures book.
, ,

I
;

5- That's a more realistic kind of thing. Although, the first is
i
!

6 useful, too. There are a lot of things he doesn't want to have
r

7| to look up.
|

8' MR. BOGAP: During the course of tne oral examination
:
1

9 we tell them they have the availability of any information in

10 the control room that they would use normally to help them;

Il | their books or procedures. Fe do allow them open book to some
!
i

12 ! extent on th' , oral exam.
I

.

(- 13 DR. PLESSET: I thinK you should be more formal and ,

14 have a more lengthy examination than just an oral examination.

15 , In other words, it should be really a part of being accepted.
! ,

16 | As far as I can tell, it is only this written examination and a
r

:

17|| grade of 90%.
a

,. I
is NiR . BOGAR: I am talkinc a bit about our normal

|
-

.,

19| practice as opposed to this specific case.

20 DR. P LES SET : Oh, all right.

1
21 j hR. EOGAR: In this case, yes, the 90 was okay.

22 Whatever audits his people performed, that was the guidance in
f

,, li . . .
;< tnis carticu;ar case.

1
-

.

a
e. a
" MR. IUD A!!5 : The way I understand that answer isy

4C?lederal Rf Dorters, Inc. '

25 [ that 90 is really pre-conditioned with another condition which
j '

,-

;

p )
. -

'. ' **,
LA

|i
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1rw I says any of the vital reactions or vital answers are designed

2 so you would get a non-satisfactory rating, regardless.
|
,

3' MR. WILSON: Perhaps you better cover what was done
I

i

4 in the 90% examination, what this is about. There is confusion

5! on this. I

I

i, t

6| This is a completely separate examination administer-
|
|

7' ed by the facilities only on the TMI accident situation and its

8, impact at that plant.

9 MR. ZUDANS: You are talking about something else.

10 | MR. W LSON: I am talking about the normal licensing

Il examination. We didn't cover all the emergency procedures.

12 ! MR. EBERSOLE: Do vou look at the two demains where '
-

|
.

.

(- 13 you examine him on what he should do and give him a grade on

14 that, and take the other world and say now what is it that you !

15 should positively not do and have him trot out all those things

16 | involved there?
|

17 LR. BOGAR: I never asked anybody to do that. I
i

i

la l asked what happens if, and what happens if, but never what
1

19 * aren't you going to do. I have never done that.

20 MR. ESERSCLE: You don't ask him to list the exclu-
e

1
l21 sions he nust be careful of?

22 ] MR. BOGAR: Only if they came es a precaution to the

23 ] procedure; that kind cf question is asked.

,,Ho
"' MR. EEERSOLE : Don't do this and con't do that. You

sce Jeceraf Reporters, Inc.

,,|. ask him to verif- that he knows --"
;

,

1

1 -

2,l 9
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Lrw I MR. BOGAR: On some occasions, yes, sir.

2 MR. EBERSOLE: In the case of Three Mile, it was the

3' most important thing he did. He did something he should not

4 have done.

5 MR. BOGAR: I agree.
l
.

6! MR. EBERSOLE: That set of procedures is equally
|

7! important to the ones you tell him to do. Tell him what not to
f

8' do.
i

i

! l

9| MR. BOGAR: That's lessons learned, I agree with you 1

.

I

10 there. .

!

|

Il l MR. EBERSOLE: In principle, it's an old thing. A
>

,

t

12 | set or negative instructions, so ,to speak.
.

[ 13 PROF. WU: In these examinations, are thev diagnostic
!

*

14 tv. o. e c.uestions so he understands why it should be done or why
;
,

15 it should never be done?

16 MR. BOGAR: Our examination?i

d
ti

17 1, PROF. WU: Examination questions.
i ',-

18 i MR. BOGAR: This one or a normal?
'l

l9 PRCF. WU: This one.
J

20!i MR. BOGAR: This one, scme of the examinations I saw

21 had some diagrostic symptoms. This, this and this would happen

1
22 t here, pressurizer levels go up: what could be happening? What

a..

il
22 " incidents have similar initial symptcms tc a loss of ccclant

.

1,
d accident? Tho :e type questions have been asked.e

=ce s eerai seponers. inc. .e
I.

oc 1 Let me get now to the audit that we performed. This4- '

:.

~O n {{ LL
:

i| r j .

*
j ut a

.,

I
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Irw I was performed by members of the operator licensing branch, and

i

2 in some cases the inspection and enforcement people that had '

3 received some training in the area. Let me give you a brief
!

l

4| overview of what the audit was comprised of.
I

5! (Slide)
!
!

6' We talked about the TMI-2 accident; small break LOCA
1

l

7 response. We reviewed facility changes. We reviewed pro-

3! cedure changes and we reviewed the operation of the auxiliary
i

9 emergency feedwater system, whatever the local name.

10 f MR. MICHELSON: How long ago was this done?

l
II | MR. BOGAR: I went out on one last week, Davis-Besse,

12.| and one maybe a week and a half before that.

k 13 MR. MICHELSON: The small break response ynn are

14 | talking about here is the very current information we have
!
!

15
i concerning small breaks; not that existing two months ago.

16
i MR. BOGAR: Based on the B&W guidelines,
i

l

17 | MR. MICHELSON: On the operating guidelines.
!
n

is !! ----- . . . , 312. . _q .s1x . muuan: 1ed .

s

j MR. MICHELSON: I am not sure that reflects the very

20 ' latest information. The guidelines are okay but if you are
|

21
.

talxin c. about small break resc.ense, mav_be I don't anderstand
l
"

,,] how far you go in talking about response. You are just ta l.<ing-'

n
!!

-e l
- ,- abcut the crocedural resn.onse on'.v..

,!
.

,o

"1 MR. BOGAR: No, sir; we are talka.ng about differences
iM ac er al Reconers, inc. 3

i
ac a -

'' q between a leak in the prescurizer stear space vers"ps G le{,k/['ry.~j
||
t

t!

i!
u
;I
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1rw 1 the water space.;

I

2I MR. MICHELSON: I was surprised that it was not
i
i

JI
;

. develoo.ed -- maybe it was.really

4 MR. BOGAR: I will get into each one of these in a

5, little more depth.
I

l

6i (Slide)
I

71 with respect to the TMI-2 incident, we went over the
I

i

S' sequence of events with the operators and asked them to more

9' or less tell us what happened to the best of their knowledge
1

10 and then to identifv ocerator actions and the consequences of
r

II those actions throughout the ev*ent, to see if they had an
i

12 i understanding where the major areas of concern were.,

|
13 MR. MICHELSON: Whose sequence of events did you use

l *' there?

15 ' MR. BOGAR: The one that came out of the bulletin.

e
16 MR. MICHELSON: That is, of course, quite a bit out

,

l '' I - -

;; or cate now.
Il

lo
n MR. BOGAR: The actions we were requiring of them had
;i
I

10 ., . _ . .
' 'een icent1:lec.

i
'

*O MR. .vlCHELS ON : This is an abbreviated sequence of

'l- e*I e n t s , the principal milestones.
1

;

,2d MR. BOGAR: Yes; auxiliary feedwater not starting,'

:i

22 termination cf HPI, that stuff.
i

,.l MA. SHUMWAY: What was there about the procedures'' -

scr ~ecerai Reporters. Inc.

oc P

1 or what thinkinc. is behind the oc.erators at TMI-2 not cuttinc.'-
.

d
e

j 279 246
e



232

1rw 1 in more feedwater and getting the level up higher after they

, .

got the auxiliary feedwater pumps going?'

3' MR. BOGAR: I am not sure they didn't do that.
I

4 MR. SHUMWAl- It was two hours before they got to.

5 that level in the secondary. Why didn't they do that right

6 away?
|
i

7 MR. BOGAR: They had the initial 12 minute period

8' where they didn't have any auxiliary feedwater at all. Then
!

9; they fed the steam generators. The reason why they didn't

!
-

'O'i maintain a spec 1:1c level -- I'm not s ur e . I'm rairly.certain-- -

Il at some time, when they realized they didn't have natural
I

i
-

12 ' circulation, they attempted to raise the steam generator level,s

( 13 in an effort to increase natural circulation, or start it.

I4 I DR. BATES: Someplace along the line, we hear the

15 normal procedure was going into natural circulation fcilowing'

16 ' the trio.
, -

|

I7 (!
MR. SHUMWAY: Why didn't they raise it at a half-hour

,

13 after the accident very early in time? It looks like they were
a
a

l9| trying to follcw scne procedure that said as long as you have

20 any reading at all, a few inches, then you're okay. Why no:

21 ten er 12 feet of water?

h
22 o MR. BCGAR: That's cart of the training. I think

!,

23 - they were trained a minimum level in the steam generatcr is
i
f

24 j encuch to renove decay aeat at hot shutdown.
sce+ecerai aexners. inc.1

n
SC 'l

1 MR. MICHELSON: They were supposed tc maintain 30"

i
I

t

!s
61

il
!'

.m

[jo 24|'
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1:w Id inches minimum and they never had that until 20 or 30 minutes
f

2 'l[ into the event. I don't know why. I haven't gotten a satis-
1

3I factory answer as to what happened. They did not get level.

4: They were evaporating as fast as they were feeding.
i.

5! MR. BOGAR: I can't answer the question.
i,

6~ (Slide)
i
.

7' I will talk a bit about what we were looking ut on '

8 i the small break LOCA response. We were asking them to realize

9i the difference between a loss of coolant accident say in a

10 i steam space as opposed to a water space, to see that they .

Il | realized that, contrary to probably the training a lot of us

1
-

12 i had, that pressurized level could go up on a LOCA. We discuss-

( -
|

13 ed with them the facility curves they had to make sure they
i

14 recognizec wnen they were in a saturated concition or subcool-
- - - -

!

!
15 ing state.

16 We talked about natural circulation, what had toi

i
i

17I occur for that to be instituted, what indications he had that

1^ t he was, in fact, having natural circulation. We talked abouto

I9 | the new requirements for termination of the high pressure in-

20 , jectica in the B&W guidelines. We also talked about the avail-i
,

i
'

. .,j i aole heat sins.s to rencve heat _ rom the core and make sure O.ne-
.

d
?'

e,
. operator was aware of the various ways of removing heat.4-

n
il

.,H
4- MR. ZUDANS: What do the opera: Ors have to make ap

i
i

,, 'i" 1 judgment on natural circulation?
us.cerai aeoorms. inc. ]

25 MR. BCGAR: Thev Icok at Delta T, T hot versus T cold,9
. , Ii O

i
o , :) LtU

U L: )
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f
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<

I

l |i make sure that's a reasonable value, 20 or 30 degrees. Cer-1rw
|

2' tainlv. no more than 50. They can look at the conditions on
h .

|

3' their secondary side, whether they are turbin bypass valves or
|

4I, relieving steam. They can adjust the setpoint on the same
1

5' valves to make sure that TC goes down followed by TH going
i
i

6' down.

7[ MR. ZUDANS: They only have one pressure and one
:

1

8i average temperature, right? As far as temperature instruments
1,

9 are concerned, in how many places do they have the temperature
,

i

10 j taken frcm?

II ! MR. BOGAR: At least one hot leg and one cold _eg.
i
i

12 I'm not sure of the number. There was an instrument in each

( 13 hot leg, a temperature instrur..ent, and each cold leg.

I4 MR. ZUDANS: An interesting question, I think: Each
i

I.

15 '| of the cressure gages does not carry in some other color a-

i

16 ! scale of correspondang saturation temperatures, and eacn- c:-
,

,

I

17 i the temperature gages doesn't carrv another scale for the
,!

-

18 saturation of pressure. Wouldn't that be good to har
ti

D

l9 l MR. ECGAR: They have that at Arkanscs.
.I

o

20 ] MR. ZUCANS: They have? Ecy, I'm glad! So they uo
i

e

21 ' have actually the Delta C between het and ccic leg; the- have;

3
!,,b

" n one cressure ccminc through the system --
*l
y

'3"
d MR. EOGAR: They have several Of those, too.'

,a,
t

2# L MR. ZUDANS: And thev have scme saturation tercera-
see.:eoerai Aexners inc. I

o

2e ' -

1 tures postec.

e| | O ')/(9I
j

-

| " '

n
i
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1rw I MR. BOGAR: They have a curve that plots saturation

2 ! versus temoerature.

iI'I
'

3| MR. ZUDANS: Easily accessible?

4 MR. BOGAR: Yes, sir, on the bulletin board.

'

Sj MR. WILSON: They have a similar system at Crystal
!

6' River. They have a subcooling alarm if they exceed 50 degrees

7 an zero power versus 20 degrees it full power. They get an

3 alarm from the control board.
,

9! MR. SHUMWAY: You mentioned the operators were told

10 to look at Delta T to see if they had natural circulation,<

l '' |! implying that the bigger the Delta T, the more certain they

12 were that they had the natt_al circulation.

(, It can be just the opposite, as it was'in TMI.13
,

I4
! MR. BOGAR: That's the type of reasoning we used.
I

!

15 ,- We asked what type of Delta T they have. They said 20 or 30. i

I
16 ! The next question is: What if you have 100? No, that's seme-

:
i

I7 !! thine_ w r e n c. . We addressed scmethinc. like that.;

1

I3 ;! MR. ZUDANS: Even if you had 20 Delta T, what is
1
a

1C i the absolute temperature?

^0' ME. BCGAR: We are looking for indications there is2

9,

2I scme flow in the primary system.
I

22 (Slide)
h
-i

23 ; Each facility was required tc rake changes. Of

44 course, this was facility-specific. In scme cases, the systems
macena, n. corms, inc. ;

25 were already upgraded and the facilities made things happen in
,b,
*!

'l
qF

) () ~j O /'''
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1rw I a cifferent way. Each facility was required to instit.te a
i
|

2j reactor trip upon a turbin trip and a reactor trip upon a loss
o

i

3I of feedwater. These were not in the B&W systers prior to this

4 and these, depending on the plant, had manual or automatic by-

5 passes.
,

j

6 Another aspect of the facility change was the re-

7'i setting of the PORV setpoint with respect to the high pressure
!

8, reactor trip. The setooint was raised and the reactor tric.
i

9 setpoint was lowered on high pressure to reduce the challenges
i

10 on FORV.
t

11 I In addition, changes were made to the auxiliary
.

12 emergency feedwater system. In all cases, the facilities were

13 provided a flow indicator for auxiliary feedwater flow. I

I4 realize that was one of the things they didn't have at TMI.4

That would have been beneficial to verify auxiliary feedwater

i

16 ; flow,
i

17 | MR. ZUDANS: The pressurized relief valve was set at
3
e

18 - 2400 psi.
i

P

19 l MR. 30 GAR: It is now.
c

20 MR. ZUDANS: The reactor at 23?
;l
3

'l | ,1--.v. . moue.n :n .s30.*

.i
,, n

(Slide)'-
f

.

i!

23 j As a result cf the operator guidelines a.d the new

.

philosophy, there were a lot of procedures changed. A lo: cf'* -

c.e cer.i sexrters, ix. a
'SC

'o e m e r c. e n c'.e c.rocedures were enanged. The main ones were the
,

I

~ gr-oiO "J \
i '

,
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1rw 1|I, loss of coolant procedure, loss of feedwater, tind loss of all
||

2 P reactor coolant cumos procedures.
\t

- -

3h We also looked at operating procedures to make sure

| .

4; they understood some of the changes to those which could
I .

;

5 incorocrate vour making sure a bvpass was removed above 20%
i

-

!
i

I a,ower and stayed below 20% power. We also recuested the6

i

7 ! operators on their administrative procedures - this would have
0

81, to do with manning of the control room.

9; In the case of senior operators, when you are

10 h supposed to call the NRC or any other changes they may have
.

I

Il l i;.stituted.
i
'

I2 MR. ZUDANS: What was this about the bypass?

( 13 MR. BOGAR: On the reacter trip on turbin trip, since

I4 the turbin is shut down, normally, when the reactor is operat-i

!

i

15 i ing, they needed to have some allowance there, so they c. a v '.
I
!

16 !' them 10% or 20% *o let the react?r be at 20% power before caus ,

17 ing the turbin trip to ca._e the rcactor trip.!
!

18 MR. ZUDANS: At that power, it wouldn't --g
1,

bo t

; MP. LIPINSKI: Where do test crocedures fit into this
!

-

20 thing?
,

I
i
Iel 5 MR. BOGAR: I was going to get to that on the next-

22 slide. Specifically, the test procedures on auxiliar; feedwater

23 systems, we covered these. In some cases, the auxiliary feed-

2" water system nas to be put in an off ncrmal mode in crder to
acn J eceraf A eoor+ers. I nc.

9c
DerfCrm its nCrmal Surveillance test."

1 -

'

..O
| 2// ' '
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i

!

1rw 1 ! We tested the coerator's awareness as to what he
i

-

h ,

2) would have to do to put the system back to normal. i

!I
i

3' MR. LIPINSKI: It is my understanding at TMI-2 the

4i auxiliary procedure did not require all redundant systems to be
,

I

5 put in the defeated condition. They rewrote those procedures
|
:

6 a| at some point in time and caused both of the auxiliary feed
<!
4
o

7 systems to be blocked in order to conduct that test.
I

3 In discussing it with them, evidently B&W cid nota

9 get involved with those procedure changes, nor did the NRC,
1

|
i

10 to the best of our knowledge.

Il

ll ! When you review these operatcrs, do you get involved ,

i

i i

12 in looking at the procedur2s they muy have changed somewhere

( 13 along the line?

||

14 MR. BOGAR: No, sir. What we look at is the current
i

15 ! coerating procedure,
q . .

t'

6 ||1 MR. LIPINSKI: The new procedures are still accepting
.

i

17 h the blocking of the redundant auxiliary feedwater system.
r

1

18 l MR. BOGAR: That's not true,
,u

19 MR. LIPINSKI: It was necessary to block --;
r

20 MR. BOGAR: Well, if ycu have t';O trains cf feelvater
:

21 1 : ma; require you to dc accething ec One train that will pre-

22 n vent it frs= performing its ncrmal fur.ction, but the other

d
23 ' train is still operable. The procedures don't do that new cr

,J
i; these plants.4-

.c= Jederai Reporters, Inc.

25 j MR. LIPINSKI: You have verified that. Redundanto

a &
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Irw I systems are not simultaneously defeated.

2h MR. BOGAR: That is correct.
il

3;i MR. LIPINSKI: On TMI-1, on March 27 they had to write

i
4' an incentive report on their steam-driven auxiliary feedwater

I
i

5, system. They performed a maintenance operation, closed the

|

6, steam valve on the turbine drive, walked away from it, failed

7 I to restore the system to service. Somewhere later in time, it
1

-

1

I

B was uncovered that the system would not function. The electric-

9 driven pumps are not automatic-start on that system.

I

10 Now, this, I guess, is the design so it is going to
,

Il I fall outside v.our crocedure area, but I guess it ccmes under
, .

:
i

12 these administrative procedures to determine whether they are
.

13 i effectively completing restoration of these systems to service,

14 { test or on maintenance. Is anything being done to try to pre-
i

15 vent these errors from reoccurring?
i

16 | MR. BOGAR: That's not our normal function, to make

17 bI sure that procedures are follcwed during the normal course of
n
||
'l

18 1 business. Inscection & Enforcement does that, to make sure the
n

'!
1"' ' procedures are being followed. Procedures exist to prevent

a

20 : semebody frc= doing that. Whether or not he _.1 follcw then,

!

21 ], that 's part of management controls.
'I

22 il MR. WILSON: We have an I&E member on each of our

23 teaus who is doing th t particular thing, locking at the admin-
!

4 1strative precedures and the surveillance anc test procedures2
s

WJeceral Aeporters, Inc. j
|I

25 to insure they are being tightened to preclude this situation.
't

l'I
h ,, - ,
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|
kv 1[Theyalllookat double verifications of valve lines following

,

h

2 | maintenance and test procedures on that. Right now, we are
d

3 !i discussing the operator end of the restart order.
i

!

4' (Slide)

5! MR. BOGAR: As a final item, we did cover tne auxili-
!

6 ! ary emergency feedwater system with the operators to make aure
.

1

7 they were familiar with the controls that were available to
i

I

8, them in the control room so that they would know when the
i

f

9 auxiliary feedwater system should automatically start, how it
I

i

10 | should control when it receives an autcmatic start, how to con-
!

11 trol the auxiliary feedwater system if it did not start auto-

i

12 i matically -- if they wanted to initiate it manually -- and how
I

( 13 to control it after you started it.

14 ;, We talked about the available suction su clies fore.

d
'S 3 the auxiliarv feedwater system, the backups, and we talked about

i

|

16 | the surveillance testing which I got into just a moment ago,

l'7 making sure the coerator was aware of what conditiens auxiliarv.
-

13 feedwater systems were put into when it was being tested and
,

1'

1* j what to de to get it out of that condition shculd he have neec7-

1
i

20 | for auxiliary feedwater.
21 PROF. CATTCN: Checking to see that the auxiliary

22 l. feedwater valves were c.receriv. alic.ned in the cast was not done. .

i

23 " every shift. I understand now that it will be on the checklist
t

i

n.
for each shift in the future.**

Ace Fecersi Aeooners, inc. ,
!egi

Is there any attempt being made to find cut maybe what**

1

,
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i

Irw 1 i other things ought to be on that list that are not?
,

il

2 I MR. BOGAR: Maybe not through my branch but there is
i

I

3 a lessons-learned group, if you will, made up of a lot of people

i

4i in NRC that is looking into things like a shift review.
1

!

I
5 PROF. CATTON: I don't know if there is a procedure

I
|
,

6 or not.

7; MR. BOGAR: It would be a normal procedure for a
i

a - . . .

8 racility, 1:,_ :ney had it.

!

9, PROr. CATTON: They don't have to have that?
,

O

10 MR. BOGAR: No, sir. A lot of their procedures may
j

11 i have looked at certain locked valves to make sure they are

12 | locked. They may have procedures that check these, but most
1

I 13 of them don't have a specific valve check.
l.

14 PROF. CATTON: If there is a procedure, does it come
e

15,| under your jurisdiction?i

i,

16 | N1. BOGAR: Not normally.
I

17 ( PROF. CATTON: What crocedures do? Just the abnormal
L, -

I!

18] amount --
.I

19 ! MR. BOGAR: We are using their procedures and are
i
,

2C giving ther examinaticns to make sure they understand the pro-

21 ' cedures that their facility has provided them. If we find that

i

22 ' we have a problen with precedures, we notify the Inspection &

23 Enforcement group and then they felicw from there.j
a

ogd, PROF. CA"?ON: In this particular case cf these'

W eceral Recor*ers, I nc. ]

25 " valves, if it would not have been for TMI would it have ever
,

Il

; 2]()
s

u
.
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i
,

i

h:w lj come to light?

2 MR. BOGAR: Pcssibly not,,

i

3 What may have happened is they may have discovered
,

!
4 them and issued a licensee event report, and then that may have

5' started a cycle. There have been other cases where valves have

i

6 been found shut.

!
7; PROF. CATTON: I'm sure there are.

i

8 MR. SULLIVAN: More than likely, it wouldn't have.
r

9 MR. BOGAR: Would not have come to light; I agree.
,

10 | PROF. CATTON: I'm not sure it woulc have been a
i

II ' licensee eIent repcrt, either. It is not a safety item.

12 F.R. ZUDANS: But they openec e :lant illegally.

( 13' MR. BOGAR: It rendered both crains operable. That
I

la is against tech specs.

15 MR. SULLIVAN: I suppose somebody is reviewing all of

16 j these reports to see what shonld be changed in the procedures,
a

!

I ,' ,' j
h If vou found that
n

- you had --
il
.,

18 9 DR. PLESSET: We can cet vou involved in that. This
I - -

|

19 is under wav.I

, -

20 MR. SULLIVAN: Thanks,j
i

2I (Laughter)

22 PROF. CATTON: We are having a T.eeting ne::: week.3
;

23 ? MR. EEERSOLE: Let me ask a summary question. In the
:
'

,

"g course of fcilowing this particular accident, I think you
ce..'eders' Reporters, Inc. n

25 found inadequacies betwe . n the coupling of the emergency andi

4
i

, .M
'

-
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:

Irw II abnormal procedures writers and the engineering segment, the

2 designers. Do you intend to take this as sort cf an example to

3 'ly look at that area more generally? That is, the degree of the

4 coupling between the designer and the writer of emergency
,

t

5| operating procedures? See, what I am saying is that I think

6 you will find it is more or less a generic problem.
,

k

7' The desicner is, in fact, not too well-coupled with
\

-

i

S the writer of eserc.ency instructions. They tend to operate to
.

I

9; a higher degree of independence tnan they really should. Is

10 ' that your opinion?
,

!

II i MR. BOGAR: There are different ways of looking at

12 ' that. A lot of times, when the operator is given a procedure
!

l

(_ 13 || that is written from some guy in the main office, it doesn't* '

i

|
t '14 ' suit him the way one that the shift supervisor wrote. I agree
i.

15 | there is probably a necessity for coupling but I think it re-

i

16 | quires some of the operator input for his judgment and what he

I/ can see.

16 MF. E3ERSOLE: It is a two-way street.g

19
i MR. 30 GAR: Yes, sir.

20 MR. EBERSOLE: I know of a particular instance where
i
'

21 the operating segment believes they can deduce how tc operate a
i

22 ' plant frca simpl: examining the senematics. The- need no;

,

e-

narrative help, they feel. Cf course, I don't believe that butzJ

.4
d' ". I think vcu mi3ht find that's not altogether an isolated case..

D ?dff3I bf%ftff$, |9C. ;f
-Od The operator takes great price in his operation. He believes

epo n

1 <[ ,/ / 'Dd0 /F

,
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I he can operate anythine, no matter whether it is a boobv.-trao.rw
I

2i or not, and, in fact, he will take pride in coping with the
1
!'

3 difficult operational problems rather than go back and try to
i

A '

fix it. Ic is part of his ego.*
,

i

5| PROF. CATTON: Even if it is to an engineer.
1

i

6 MR. EEERSOLE: Particularly if it is to an engineer.
.

7 In my own view, that's an area to be examined closely.
.

I

3 DR. PLESSET: What I was going to propose -- and I

9 hope this will meet with your approval -- is that we take a

10 five minute recess and come back for a five minute session for;

Il ! few very brief summarv. remarks. Is that agreeable? Let's doa .,

,

f

12 it, then.

I3 (Recess)

Id DR. PLESSET: What I thought I would like by way of
,

|
1 *5 ,

: summary -- I think today deserves it -- is to express a few
,

'l
16 h ideas, to which I hope yo,u will make additions regarding what

il
a

I7 I went on todav.. The first item on the ac.enda was the staff
-

1

18 i review or the Michelson concerns. I thought they made a sin-
1

19 ' cere and reasonably competent effort to do that. I presume
:

20 that the committee and consultants would agree with that.
.

t

. I ]i' MR. ZUDANS: Except not the same configuration.
.

Ino i rmzacc.
. - . - . . , . -. ,-.----,: 1 tninr, Car;, was :airly wel., satis:lec.-; DR.

;

i,, j
It's reasonable to say that.J

i,

.

| MR. MICHELSON: I was only making sure they understocd#*

4Ce ~eCef al A fDortert, Inc.
.

2'' ney naven't, of course, reatly given us tne cata :cr the _Ca-- - . . - - -

l
i

i qrO
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1rw I plants.g ,

h
1

2 MR. IUDANS: 2 hat's what I mean.
4,

3 DR. FLESSET: That was a point I think they noted.

I
4 PROF. CATTON: Tha basic processes are proper.

!5 DR. PLESSET: The other thing that I wanted to make

i

6' a verv. brief comment about was the analysis. Thev, in a skele-
.

,

7; ton form, cresented the B&W analvsis, which is a legitimate
, . .

!

8|
thing to do. This is a thick recort. If any of ycu don't have'

,

9| it, you can get it.

10 : I felt that, beyond that, I would like to see more

II staff independent calculations such as they indicated to us.
,

.

.

12 They made calculations and I would like to encourage them to doi

h
b- I3 ' more of this. I would like" to 9et some opinions on that.

i.

I4 J MR. E3ERSOLE: I am in agreement with you. I would '

I
:

15 | like to see them extenf the secpe of the small break program
i
|
.

16 | bev.ond dust cocinc. '.i'n this particular asc.ect.> .,

17
h DR. PLESSET: I think this is a thing that ca. get
J

110 " lost sicht of in the enthusiasm to develop new codes and what-
o -

'l

]O . . . . . .
' r. ave-vou. Tn. .is is a crettv. acvancec ccce anvway, isn't it?

. . r . .

20 I would like to see them put effcrt in on this kind of thing
I

21 ', with some useful end i.m sight rather than be ccncentrating, as

22 they are, in the research prograr cr the new code and finding

~,
out how wonderful it is, which is not of great interest tc me.--

.

,n
"' Anyvay, I think this is an important and useful calculation.

Meceral Reporters, tric. d
t.

m" 4 PROF. CATTON: I think thev. did a crettv. c_ cod ,ob in
r . s
|
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I
h

1rw I predicti:2g what was observed in codes that exist now.
i

2 DR. PLESSET: All the more reason to encourage them

3 to considcr more of this.
:

4 PROF. CATTON: To exercise the variations.
|
.

5' MR. ZUDANS: I would like to comment. This wasn't
,

|

6 really a calculation because they did not put the same boundary

7 calculations in B&W and, therefore, there were significant
i

8 discrepancies in the results. I understand they are going to
i

9, redo it.
,

I

10 , DR. PLESSET: I think they should be encouraged to do

'I! this.
,

12 | MR. ZUDANS: What is the purpose of that? You get
i
I

(. 13 ! some calculations in 3&U that are rea'senable because it is very

14 ! sophisticated in one dimension.

h
15 j DR. PLESSET: Do you want to make a comment?

O
16 PROF. THEOFANOUS: If you insist, I will.

!!

17 j DR. PLESSET: If we don't agree, we will say so.
4

18 j PRCF. THEOFANOUS: I feel that the small break
i

1* analysis is receiving more emphasis and attention, but I amY

20 concerned and afraid that all this emphasis is motiv2ted frcm
;

21 , TMI-2 and the problem is not looked at in a more generic

- , , .asnion.e4 1
..

;

23 , What happened is that, because we missed scmething
,

t
+,,

along the way, suddenly we are not going tc miss the same thing4-
1

' ce F ecer a Reporiers. Inc.s<

' again because We r~now it. What I am concerned about is: IsSC
'-

\
. n. 6 '
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'

1rw I there a possibility for something else falling in between the
i

|

12 h cracks as v.ou ao on rec.uandi.ng to TMI-2?
,

3h Therefore, I feel that what is needed here is a more
.

4 concerted effort, a more total effert, someching that is more

5' programatic and something that is more complete from the
, ,

t

6' beginning of the start of the effort, going through the differ-

7! ene stages: something that is well-designed, aimed at ecmplete-
|

8| ness instead of just taking kind of shots in the dark on differ-

9' ent things.
i

i

10 ! I don't see that happening.
i

II ! DR. PLESSET: I agree with ;ou completely. Let me
i

12
. say that is cerhaps scmething for research to do, and I don't. . .
,

|

( 13 h think they are doing it. Maybe they should.
"

l

4

''l. PROF. THEOFANOUS: That's right.
l
.

15 '
! DR. PLESSET: Thev. don't need to wait for a ccme.lete --
;

16 whenever that will happen, which is a long time away -- confirm-

17 ' ation of TRAC cr what-have-you. I think that we can get enough
4

I8l confidence in RELAP-4 so that it could be done, what you are
l
,

II | speaking of.

O :'" But that's a research job. I think that is scmething
!
i

,j I we ask ther for tcmcrrow. We will he talking with a different4

i
em ,
"' group,

i

'3 PRCF. THEOFANGUS: Whc are we addressing now?'

a

ie#' ' OR. PLESSET: 'cl:an and the creratinc reaction
s09 Eederat Reporters, Inc, i

' ~

1,

*C'-
: division. We shculd encourage them to centinue to dc more of

9$ ~ O O/a<2// c3:
a
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Ew I what they told us about today, which was limited to kind of

2, verifv.inc. B&W's small break analysis, which they have to do in

3 connection with their task of licensing and permitting reactors.
i

I

4 to operate.

5| I think one should go beyond that but that's a
|

6, researcher's job.
!,

7| PROF. THEOFANOUS: I don't quarrel with what you say,
i

8, The reason I bring this up is that I don't see the effort as

9' disjointed. I think we are at a point where the resources are

10 ' rather limited. I don't think we can afford one group going on

II one way and another group another way. I kind of feel that the
t.

12 reason staff will respond more to the licensing staff is if
t( .

13 !. Zoltan's ceco.le and we feel here there is much more emphasis.

|
.

I4 I I think that will bring pressure to bear to the staff to start
f
i

i

15 ! doing some c f these things.

6 !j
1| DR. PLESSET: I agree ccmpletelv. with what vou are.

|

l'7I trying to get at. We can in'icate to the reacter regulation
U

I3! people and the operating reacter people that we are interes:et
i

19 ' and want research to d- this. I would say that's a gccd thing.
o

'

20 I would be 100i in favor of it. I think it is a very good
.

'e l I pcint you made.'i
i

'|

m
"- i PRCF. CATTON. That fits within the requirement for

,

'|

,-.! user need.'; ;

.

n
,* sn. rs:SSET: Yes. There is some talk about the ACRS

seeJecera* Reporters, Inc. u

25 , being made a user. We can specify needs and ask for them as a,

o

I
l

'
n ,

L 'd / 9 dOU



I

1

| 249

|
T de.. c know what the status of that is.1rw i "-a-

2 PROF. CATTON: That might help.

3, DR. PLESSET: An.ywa y , we can do what we are speaking.

4, of in the interim by just using moral suasion or whatever.
I

!5, MR. ZUDANS: Wouldn't this essentially mean like
)

6' taking all the possible events and ccmbining with a mixture of
I

I

7' n.ossible human error events, creatinc. a concletelv new system
|

. . .

;

3 where TMI is one of the ccmbinations but, like Theo said, there.
,

i

9 could be a hundred others we don't know acout?

10 | DR. PLESSET: 5 is is a very useful activity for
I
i

II | research to do. Kind of saying: Well, use this one. Don't
i

,

12 | wait until you have the dream code. That's what I am trying to
,

,

(- get at. There is somethin.g to do be~ inning now; not only at
"

13
- e

14 TMI-2 and verifying what B&W has done with that particular
i

'I s i event. oc beyond it. I think this is terribly important.
!

16 I What do you think?
,

17 ' MR. ESERSOLE: I think it is, too. It was running
4

IS -| through mv mind here that most of the research that has been
el

I9 done in Idanc has been on local matters. There was an interes:-
:,

R0
I

ing incentive to that. You are always working en improvement2

i

al in the syster to show that you would cbtain lower camperatures4

I
,

22 d under certain circumstances and you would buy an Operating

23 ' margin that was profitable. That is, the venders had an 'n-
a'a centive to do tnat research since it appearec as a : nancial

, . . .. .

weem' a.xn.n. inc. g
ec

advantage to them in terms of the operating level of the"
i

-o 40/4
O
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I
1

1rw I I reactor.
|

2| I think we are entering an area here there there is

,t
. . . . .

' no such incentive in a c.rocressive sense. We a re either coinc.- -

4 to show it is safe or isn't safe.

5 DR. PLESSET: It has to ce done by NRC.
;

|

6 ve enrRSOLE: That mot.vation is no longr, with us.
.

7| DR. PLESSET: Very good point.
I
,

8 MR. E3ERSOLE: Now it is a safety issue, pure and
I

i

9: simple. Not economic.
1
,

i

10 ! PROF. THEOFANOUS: The other point that has to be
!

|

II | made about getting more calculations, I thi there is the
;

.

12 , cuestien of the validity of the projections. I think it is
I
i

(- fair to sav that the small break calculations are the leart-13 '
.

14 , verified calculations of any kind we know of in this <ind of
i
I -

15 | transient.

i

16 ' Some of the behaviors that are predicted for the

l'' I| system are not necessarily going to be correctly prc]ected.
n

IS ; To have a ccrrect interpretation of how the system responds is
a

I 9
'!

very cruci.1 because that is how the operator must be trained.
,

,
'

20 j 3asicallv, there are two programs. One :s to know
i

-

1
m

21 ! the thenciena. Secondiv, to carr'; out this phencmena over to
o - -

t

,d the' operator to <new how to respond.42

,N
In crter to make the seccnd step right, we have tn--

.

i make the first step right, which means we have to have calcula-4-

s le cerr Aeoonm. Inc
*C
", tional crocedures that can basicallv cred.tct u..e chenomena, the

. - . .

. -
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i,

Ikw 1, whole sequence of the accident together with all the interfer-

||
2 h ence and interfaces between the operator and the accident and

il
!

3 the equipment and the accident.

4 To my knowledge, I guess it is my guess -- cr it is
|

I

5: my feeling -- that, at this stage of the game, we cannot be
|

|
6' very confident that whatever results ccme out of those calcula-

'crojections. Now, this doastions are going to be the correct
,|

8 not mean that I will say we should not do these calculations.

!
9, Even if the calculation is incorrect, if you spend the approp-

10 I riate amount of time with it, if people apply the right kind of
,

11 i thinking, they still learn scmething.

12 , That's what I nave been advocating for some time now.
i ,

:
1

13 1 Even with the advances, I feel they are in acceptable shape. I
!

,

14 think they are preferable from the point of view of small

15 ! breaks because'thev can be non-equilibrium and have fair
||

-

q
16 h separation. They could be used even two years back to carry

,

q
17 !j out all kinds of calculations.

.!

18 ] It doesn't mean you should see those results and say
,

19 he e is the input, this is a black box, there is the output.
,

'

20 Look at the accident scenario in between. I call it accident'

21 analysis studies. Ever if the calculation, itself, has faults

22 in it, and even if one cannot trust in altogether, enough

e

23 triggers the imaginaticn of the pecple, if scmebcdy was going

24 " to give thought :: it, that I think it woul ccver us for man;
Ace Fecere; . trer*Pr* , I nc. g

..h
r*spects wnere We are not CCVered Dcw.

,

u .>
h

'I
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l
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1rw 1 That has to be remembered also; not just to look at ,

iti,

2C the results and say this is what wili han.cen..
q
h

3d DR. PLESSET: I am glad to hear you say one thing,
i

|

4 i anyway: That codes are available now to give us scmething very
i i

5' useful and of value. This is the point I wanted to make. They>
f

6 should be encouraged to make these accident analyses of the
i
i

7 kind we are concerned with and not ma' 2 this just a far-out
i
l

3, research pro,ect with a code that was verified and comcletelv.. .

i

9 established and so on, which may never happen.

10 ! PROF. THECFANCUS: That's right.

II DR. PLESSET: Ma v. be , from a microscopic point, it is
.

12 ' what they are aiming at -- a very microscopically correct de-
{
.

( 13 scription -- but we are interested in more global ,ehavior.

14 What happens to the whole system; not some litt_e piece of it.

!5 Harold?

16 |
| MR. SULLIVAN: I have been doing scme of the calcula-
!

17 h tions now and I am surprised at how sensitive they are to the
il

la' boundary conditions. You r; ally need to anderstand hcw the
i

'l

19 cperatcr is going to interact with the system to change the

' 20 ' boundary conditions.
,

.I
21 |I DR. PLESSET- I was going to come tc that later. I

l
|m4- think vcu have a verv. v='44 cint. There is no c.uesticn abouty ..

t

23 it. that there is a crucial aspect cf the prchien here. Tna

24 is one Of the advantages of making extensive-encagh studies, so
SCe ;fderal Reporters, Inc.

25 that you appreciate this. ,
, , ,

~ O l'd I
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1rw 1 If we stop at this stage and devote our ;esearch code
a
'l

2 h activities to 2D/3D or whatnot, I wonder whether that will help
1
|'
12" us. This is laying the groundwork for you to think about
i

1

4| tomorrow's discussion, in a way.
i i

5! MR. ESERSOLE: I would like to call out scmething.
i

E

6 I hope scme of you are more familiar than I am with a standard
i

7 sometimes called N662, which sets forth the limits of expecta-

8 .i tions of an operator and what they need to know to do what they
.

il
,

9 ] are supposed to do. It is the game of rules that decides
i

i

10 i whether or not an operator can function. Do you know where
,

:

Il ! that stands now? I don't know whether the staff is using this

12 I as a model for operator functions.

( 13 MR. MICHELSON: I think it's 660.

14 MR. E3ERSOLE: Make it 660 to 662, I don't remember,

i
15 ; but I knew it was getting pretty well put together.

|
16 | MR. MICHELSCN: It got put together and out on the

17 street for trial use and comment. Then thev formed a new tasx
n

-

il
l

13 force by throwing all the old members off and ge: ting a whole
1

1

19 new crew in, and they are in the process Of rewcrking it again
.,

.

20 ' because of varicus resistances and concerns abcut practicality
.

!

21.! and that sort of thing.
i

\
l

22 q MR. E3ERSCLE: It used 50 be you can invest in an
e

22 ' cperatcr this degree Of respcnsibility, but that's changing.
-

n' h, . C . . . - ,._ nz ar u .. - .t turned out enat pernaps in scme
. . .

, .,,

.u .s . _

we4.cerai neconers. inc. .|

25 | areas it is a little idealistic, as evidenced my scme of the
G

r
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t

Irw I observations at TMI, but it is still a good idea.
.

2 MR. EBERSOLE: A set of ground rules that set what an

3 cperator can and cannot do.;

I
4I DR. PLESSET: What I wanted to do is incorporate;

I

5| this remark into the last topic of this afternoon. I am not

6. very well satisfied with the situation with operator training
!

7! and approval. I would throw that out. I think it is unsatis-
i

8| factory, really not acceptable. I gatner vou have sc=e of the-
.
1

h

9 s al.e reelings.
-

,

I

10 '. MR. EBERSOLE: 7 think they should be trained on a
.

f more professional basis rather than a technician basis.
I

,

l

I2 | DR. PLESSET: This is verv. imo.crtant for us to sav.
13 I throw it open to the consultants. You heard Jesse and me.

l'' I Please feel free to comment.
I

15 '
PROF. CATTON: Several of us here have been involved

!

16 idth bcth the LER and TMI and that's a conclusion that comes
i

i

17 throuc.h varv stronglv. There seems to be somethin lacking in
. .

!,
!o

18 1 how an coerator is preparad for the job he must do, particular-
n

19 : ly for the education part of it as contrasted with the training
:

20'i part.

1
,I : There ac another loophole, too, tnat somehcw needs*

1

||
e,

i

'' : to be incorporated into this. How does the informa:1cn get
u
Il

,,!!

from a .carticular lacident at another clant back to that--
o -

f

A
'' coerator? We found cut that in dcesn't. It didn't with TMI.

%CT39Cef 31 A tOOrters, Inc. rj

2'c h;
t I don't know if it does now. It didn't in the past. This is
n
11

f*

!
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1rw I another area that needs to be cleaned up. It all fits into
|

2 f this arena of professionalism for operators.
I

3 DR. PLESSET: I don't want staff to think we are
i
4

4- cainting them with a dark black brush. I think what we want to
I

'

,

5, do is encourage them to do more, and better. I think they have
!

6 already made significant steps toward improvement.

7; I would just like to indicate our opinion that we

8i would like to see the pressure in this direction be maintained

9 and more done.
,

f
i

10 t MR. ZUDANS: In this context, last week the news

11 described an incredibly broad program TVA is involved in.

12 4 Independent of SRC requirements, they are setting up all these
I

13 things we are talking about. They require a college equivalent(
i4 background in the operator. They set up instrumentation with

|
15?|CRTs that will show the systems. They are quoted as s'aying

d

16 | they are a major utility owned by the federal government and
,

17 they are going to show an example of what should be done.o

18 - DR. PLESSET: That's very good, but we have to be
1
h

19 b impressed =cre with deeds and results than words.
1

20 0 MR. ZUDANS: That's deeds.
a

1

21 ] MR. EEERSODE: It's a great paper program. The
1

22 i reali:ation of it is yet Oc ccme.
d
,

22 i MR. ZUDANS: Another thing, a thought is in my mind.
|!

24 We are talking about small break accidents and tne analysis of
.ceam, aeoorms. inc.1

25] the sama 'sn't it thinkable to devise full-scalen hhriments,- O .. [.>

q - /
1
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i,

d
1: a l || in many fringe areas of small breans?

I
il

2 || MR. EBERSOLE: Why say full-scale? This is particu-
d

il
3i,! larly suitable for small-scale, isn't it?

t

i

'
<

MR. ZUDANS: I don't think so.'

I

5 MR. EEERSOLE: What is involved here is not such to
i

!

6 demand large-scale.
i

7I MR. "UDANS: Actuall full-size power plant.
1
n

3 PROF. CATTCN: Don't we have several full-sized

9' experiments?

IO (Laughtar)

|

I | MR. ZUDANS: That's the reason. What we have to lo

12 | is reccmmend an instrumentation. Should anything line tnis
- - -

i
I3 happen, we vould create a full-scale experiment which would

h-

1 ~' pp then verify, including the boundaries as well as analysis.
o

15 Without darac.ing a tower plant, vou can really. design this.. .

.j,

16 I MR. EEERSOLZ: A full-scale exoeriment where you can
!

) ,' i
? turn it off in case the experiment goes sour?
1

I

I3 h MR. ZUCANS: Ihere have been many of them, and all
o
II

IC
' "! you nave to do is provice the antrotriate data-taking device

.. .

!
'

2C , and wait for one 20 happen.

'l P ----_: 1 am a 3itt_,e reserved about imposinga20s
.,

! sR. -'

e"- U
. _ .. - . . . .

too mucn 0: :nis clnd or_ tning on ctilities.'

,,3
PRCF. CATTCN: But that's coming to pass, anyway, as'-

%

w a ecerat aeoonm. me. , '
of the ACRS requirements on pcst-accident instrumentation,'~

Oart

Sc" ' CR. PLESSET: That was talked about for years.

n "' \r

1,
h
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Irw 1 Pr.0F. CATTON: If it comes to pass, we will have the

2 I experimental data. If it doesn't, we won't.
i
i

3y DR. PLESSET: Fine. I'm sure ACES will be very happy
i

I

4| to see instrumentation in place.
, ,

i

MR. CUDANS: Mike Bender started talking about that
5|

6 10 years ago.
I
I

7; MR. SULLIVAN: I would like to agree with you. I
i
l

i

8, think the operators need a better education, probably not just

I

9| in the academic sense but in the plant sense. I have read
i

10 ; several of the operator interviews. They didn't knew exactiv-
.

!

11 | how the system was drummed up at the time TMI happened.
i

12 | DR. PLESSET: I can sympathize with a man going

(. 13 through that. Even a smart rat can get lost.
I

14 (Laughter)

15 MR. SULLIV;3: I would recc= mend a computer system

6

16 ; there to help the operator through a myriad of information

il
4

17 C that c. r o b a b l v. nobodv. could dicest. I would recommend that a
.j

-

1

18 ;I computer system be there to recca. mend things he should de and.

.,

!

19 , also to tell him what is not working and to warn nim. Also,

20 e it would be fast enough that it can record the data being
a

n

21 l transmitted to it. The cre at TMI, I understand, was sc slcw
i

!

22 | that a lot of the information was lost.

23 h MR. CUCANS. The printer was slow.

24 ? ognr. c.-..~.. . .s.e , ", a i .' = b _4 _' _4 _ " c# 4* '^..s".'aa-~m, ; . _

j
.. .

sceJ ecer al Reocners, Inc.
t

25 MR. CALOUDEK: Let me add my name to the list, also.

.

. ,,

e} I
//i
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!

I
1rw I ! I am frankly skeo.tical of the ability of an operator to act

.
,

I

2 when his microworld is falling down around him. I have been

1
3' personally involved in a coupie of large industrial accidents,

I
not nuclear accidents, and I have been thrust in this spot,4| i

i

5| myself. I find that the only thing that really counts at that
,

6 time is training bec<use you can't think, not when the " fight
I

7! or flight" instinct is taking over, when the adrenalin is

'
3, flowing. You cannot think. You fall back cn your rote train-

,

9 ing to perform the right action at the right time, if you can.
o
Il

10 DR. PLESSET: Fine.

1
11 i PROF. CATTON: That comment was made at TMI. We

12 should be lucky that they didn't take off and rui.i -
i

( 13 ( Laughter)
.

Id MR. SHUMWAY: This goes back to earlier comments
;

i

I "c concerning the B&W analysis. The conclusion is that this

16 | CRAFT code can calculate the small break transients.

1 ~' DR. PLESSET: I don't think we accepted that.
a
1

I8 MR. SHUMWAY: I just wanted to voice that I cannot
i

j ' ,i
-

I accept that.

20 DR. PLESSET: I don't think that was the reactiori

'l

l We were kind of pleased there seemed to be some areas of
'

!

,,
" a, acreement.

-

I
I

>
-.
'" MR. SHUMWAY. Earlier in time, it icoked pretty good.

,," If you got eff in scme direction, you can be a 2cng peritd
Reporters, Inc. ;jace f ecers .

f

9C '

:|
'

Until the calculation on TMI was completed out, thera'- awav.

C
II a '*

*

- L'
1, e) |1
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i

I!was--theyused it to calculate these small treaks.hw
,

2| DR. PLESSET: It would be interesting to get a
;

I

3- symmetry of what they are prettv. sure exists in the core camage.
9

. .

4 It would be nice to make a prediction of what that symmetry

5 is like.
;

6 PROF. THECFANCUS: They cannot do it.
,

t

7 DR. PLESSET: Sure, they can, but let's ask them,
'l
1

8, anyway.
. .

,

!

9 Well, I appreciate your helping in this summary. I

i

I0 think we can terminate the meeting. Thank you for your

11 '| patience.
t

12 ) We will adjourn until 8:30 tomorrow.
|

( 13 | (Whereupon, the meeting was adjourned at 5: 45 PM.)

|
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1. REVIEW OF Ti'il-2 ACCIDElli WITH ISE
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2. TMI-2 Sli JLATOR TRAINING

l
3. F0PJ1AL CLASSR00Ei TRAINif|G

I4 . FACILITY WRITTEN EXAi1S

5. NRC AUDIT

6. FOLLOWUP TRAII!ING-

7. REQUALlFICATION TRAINING
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NRC AUDIT
-

1. TMI-2 ACCIDENT

2. SMALL BREAK LOCA RESPONSE

(
'

.

3. FACILITY CHAi;GES

4. PROCEDURE CHA!!GES

5. AUXILIARY / EMERGENCY FEEDWATER SYSTEM
.
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TMI-2 ACCIDEllT
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1. SEQUEliCE OF EVEtiTS

L
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SilALL BREAK LOCA R SP0ilSE

1, PRESSURIZER LEAKS

2. SATURATIO!1/SUBC00 LING

.

(
3. NATURAL CIRCULATI0il -

4. TERfilNATION OF HPI

5. HEAT SINKS,
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FACILITY CHAflGES
-

,

1. REACTOR TRIPS

'

A. TURBliiE TRIP

' B. LOSS OF FEEDWATER

C. BYPASSES

.

2. PORV SET POINT

3. AUXILIARY / EMERGENCY FEEDWATER SYSTEM
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PROCEDURE CHA!1GES
.

1. LOSS OF COOLa.NT

2. LOSS OF FEEDWATER

( 3. LOSS OF .4LL RCP'S .

14 . OPEPATING PROCEDURES
.-

5. ADMIilISTPATIVE PROCEDURES
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AUXILIARY / EMERGENCY

FEEDWATER SYSTEM

1. AUTOMATIC STAPJS/ CONTROL

(

- ..

2. HANUAL STARTS / CONTROL
~~

'

.

~

3. SUCTION SUPPLIES

..

4. SURVEILLAi!CE TESTING
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REVIEW OB J ECTIVES
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PROB LEMS ENCOUNTERED

1. K N O W L E D G E O F S M A L L B R E A K P H E N O M E N O N

2. E X C E P T I O N S T O G U I D E L~'I N E S

(

3. A D A P T I N G T O E X I STI N G P R O C E D U R E S
_

~_

%

.
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OfEBAU RG_EBOCEDURE GulDELIBEE

EDILSMALLllREAKE

PART I - MCKGROUtlD INFORMATION FOR A SPECTRUM

OF LOSS-0F-COOLANT ACCIDENT

PART II - OPERATING GUIDELINES FOR SMALL BREAKS
.
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B&W SfiALL BREAK GEllERIC STUDY

BREAK AFW llPI EC PUtiPS L0flG-TERfi C00LillG

2.07 FT 0FF 2 0FF 390 SEC,

.02 0FF 650" "

,

.01 1 a 20 fliN. 1730
" "

.01 0FF 2 a 20 tilfl. 277/1
"

LOFW 2 1 ilPI Oil 1000
,

PORV 0FF 1000
" "

,

PORV (ANS*1.2) 0FF --
" "

'

PORV (AflS*1.0) 0FF ," 11700
"

.01 2 Il900
" "

s

"
.01 (ASYli) 1 f1975

" "

SS005 2 5000
" "

cv

.01 (DB-1) 2 6000
" "

s
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TVA (C, MICHEl' SON) CONCERNS

ON B&W 205-FA PLANTS

CONCERNS ON B&W 205-FA PLANTS DURING VERY SMALL BREAK.

LOCAs DOCUMENTED IN REPORT BY C. MICHELSON (TVA)

CONCERiiS TRANSMITTED TO B&W BY LETTER ON APRIL 26, 1978.

.

B&W EVALUATED AND RESPONDED IN LETTER TO TVA ON.

JANUARY 23, 1979. ,

B&W SUBMITTED MORE COMPREHENSIVE REPORT ON MAY 7, 1979.

WITH ADDITIONAL INFORMATION ON B&W PLANT RESPONSE TO

SMALL BREAKS ,

2/9 289 . ,-,
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.

CONCERNS

1. ACCEPTABILITY OF INTERMITTANT WATURAL CIRCULATION

2. TIME DELAY IN TRANSITIONING FROM NATURAL CIRCULATION

TO POOL BOILING

3. PRESSURIZER LEVEL WAS NOT CORRECT INDICATION OF WATER

LEVEL IN CORE

4. CONSEQUENCES OF SMALL BREAK ISOLATION /REPRESSURIZATION

5. PRESSURE BOUNDARY DAMAGE DUE TO BUBBLE COLLAPSE

6. BREAK ENERGY NOT REPRESENTATIVE OF CORE EXIT ENERGY
,

( 7. EFFECT OF NON-CONDENSIBLE GASES (F, ROM CE SYSTEM 80 REPORT)

.

.

2/9 290
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INTERMITTANT NATURAL CIRCULATION
.

- STEAM BUBBLES FORMED IN CORE OR HOT LEG ACCUMULATE AT

TOP OF HOT LEG U-BEND

- WHEN STEAM VOLUME EXCEEDS VOLUME OF U-BEND, FLOW PATH

IS BROKEN AND NATURAL CIRCULATION STOPS

LOSS OF HEAT SINK CAUSES SYSTEM TO REPRESSURIZE-

- REPRESSURIZATION CONDENSES STEAM IN U-BEND AND NATURAL

CIRCULATION RESTORED

- STEAM BUBBLES REFORM, COLLECT IN HOT LEG U-BEND, AND

PROCESS STARTS OVER
'

.

. .

9
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2 2
B&W PERFORMED ANALYSES FOR 0.01 FT AND 0.005 FT BREAKS.

2
FOR 177-FA LOWERED LOOP PLANTS & 0.02 FT BREAK FOR 177-FA

RAISED LOOP PLANT

USED CRAFT CODE / SIMULATIONS TO 3000 SECrADS,

.

FOR LOWERED LOOP PLANTS, NO CYCLIC REPRESSURIZATION OBSERVED -.

ONCE NATURAL CIRCULATION INITIALLY LOST, HOT LEG U-BEND DID

NOT REFILL

FOR RAISED LOOP PLANTS, CYCLIC REPRESSURIZATION WAS CALCULATED.

( TO OCCUR
. .

ANALYSIS PREDICTED TRANSITION TO REFLUX BOILING AND CORE.

UNC0VERY WAS NOT C.*LCULATED TO OCCUR,

9
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CORE PRESSURE VS. TIME -
RAISED-LOOP SMALL BREAK
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.

TIME DELAY IN TRANSITIONING FROM

NATURAL CIRCULATION TO POOL BOILING

~

ONCE NATURAL CIRCULATION LOST, SG LEVEL MUST DROP BELOW.

SECONDARY LEVEL IN ORDER TO COMMENCE WITH REFLUX BOILING.

WOULD REPRESSURIZATION INCREASE BREAK FLOW AND LEAD TO.

CORE UNC0VERY?

REPRESSURIZATION DETERMINED BY BALANCE BETWEEN STEAM GENERATED.
'

IN CORE AND STEAM RELIEVED BY BREAK.

FOR DECREASING BREAK SIZE, MASS FLOW OUT BREAK DECREASES,.

MAXIMUM REPRESSURIZATION INCREASES. STEAM VOLUME GENERATION
'

( DECREASES.

'

FOR RAISED LOOP PLANTS, CONDENSING SURFACE MUST BE ESTABLISHED
.

BEFORE CORE UNC0VERY.
,

FOR LOWERED-LOOP PLANTS, AUXILIARY FEEDWATER ENTERS FROM irtE TOP,

0F THE SG. AUXILIARY FEEDWATER STARTED WHEN SECONDARY SIDE LEVEL

DROPS BELOW 1/2 NORMAL OPERATING LEVEL WITH PUMPS NOT RUNNING.

(BELOW 3 FEET WITH PUMPS RUNNING).

,
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PRESSURIZER LEVEL AS A CORRECT INDIC4_TJf1't

0F WATER LEVEL IN CORE

FOR PRESSURIZER BREAKS, FLOW INTO PRESSURIZER WOULD PREVENT.

DRAINING AND MAINTAIN PRESSURIZER LIQUID INVENTORY

REVISED PROCEDURES INSTRUCT OPERATORS TO CHECK OTHER SYSTEM,

PARAMETERS /HPSI SHUT 0FF CRITERIA PRECLUDES PRESSURIZER LEVEL

AS PRIMARY INDICATOR OF SYSTEM INVENTORY
,

. LONGER TERM STUDY UNDERWAY OF MORE DIRECT AND EASILY

INTERPRETED INDICATORS OF WATER INVENTORY (E.G., LEVEL

DETECTION)( .

.

t

2l9
~ "

y



'

SMALL BREAK ISOLATION /REPRESSURIZATION

ISOLATION OF SMALL BREAKS CAN CAUSE SYSTEM REPRESSURIZATION.,

NO NATURAL CIRCULATION.

HPSI REPRESSURIZATION.

WOULD RESULT IN OPENING PORV W/POSSIBLE PORV FAILURE..

.

PORV FAILURE WOULD APPEAR AS SMALL BREAK IN PRESSURIZER.

STEAM SPACE
'

,

( -

ACCIDENT (FAILURE OF PORV) DISCUSSED BUT NOT SPECIFICALLY.

ANALYZED IN SARs

.

DO NOT EXPECT NEW AND/0R UNUSUAL BEHAVIOR.

SPECIFIC ANALYSIS OF ISOLATION OF SMALL BREAKS W/PORV,

FAILURE WILL BE REQUIRED

OPERATOR ACTION TO TURN OFF HPSI AFTER CRITERIA MET REQUIRED.

.
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PRESSURE BOUNDARY DAMAGE DUE TO BUBBLE COLLAPSE

COLLAPSING STEAM BUBBLES IN SUBC00 LED LIQUID PRODUCE PRESSURE.

LOADINGS ON PRIMARY COOLANT BOUNDARIES.

INJECTING COLD ECC INTO STEAM-FI'LLED PIPE PRODUCES PRESSURE.

LOADS ON STRUCTURES.

INJECTION CCLD ECC INTO STEAM-FILLED PIPE.

- INJECTION OF ECC IN LOFT & SEMISCALE HAVE NOT SH'..!N EXCESSIVE
- PRESSURE OSCILLATIONS (~10 PSD . -

- TESTS BY CE. EL AND EPRI SHOWED OSCILLATIONS OCCURRED WHEN

INJECTION FLOW WAS SUFFICIENT TO PRODUCE-SLUG OF WATER IN

' COLD LEG. .

( .

- HPSI FLOW NOT HIGH ENDUGH TO PRODUCE WATER SLUGS.

COLLAPSING STEAM BUBBLES -
.

- PRESSURE WAVES WOULD BE NON-DIRECTIONAL.

- SYSTEM W/ BUBBLES IS HYDRAULICALLY " SOFT" - ATTENUATION

EXPECTED.

LOADS EX?ECTED TO BE LESS THAN LARGE BREAK LOCA LOADS.. .

WILL REQUIRE LICENSEES AND APPLICANTS TO ANALYZE TO CONFIRM.

CONCLUSION.

- [02 2f7jo



~

BREAK ENERGY NOT REPRESENTATIVE OF CORE EXIT ENERGY
,

BREAK CANNOT REMOVE FULL DECAY HEAT LOAD UNLESS BREAK ENERGY,

IS CORE EXIT ENERGY.

HPSI BYPASS.

CODES ACCOUNT FOR DISTRIBUTION OF ENERGY ..

ASSUME HPSI CAN CONDENSE W/100% EFFICIENCY.

ANY NON-EQLilLIBRIUM EFFECTS EXPECTED TO BE SMALL
(-.

.

.
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fl0N-CONDENSIBLE GASES

STAFF ESTIMATES (BSAR-205)

SOURCE CUBIC FEET AT STP

DISSOLVED H IN PRIMARY COOLANT 437
2

DISSOLVED AIR IN REFUELING WATER TANK 1214

H /% ZIRC, REACTED 4344
2

FLOOD TANKS
1456DISSOLVED N2

33,101
FREE N2

-

t -

PRESSURIZER GAS SPACE ~ 700

RADIOLYTIC DECOMPOSITION OF NEGLIGIBLE FOR H CONCENTRATIONS2,

INJECTED ECC WATER ABOVE SCC /K H Og2

HE FILL GAS + GAP FISSION
GAS S EOC N 1500

n9

3o



- FOR VERY SMALL BREAKF IN WHICH SG MUST REMOVE DECAY HEAT,

ACCUMULATORS DO NOT TURN ON.
-

- FOR BREAKS WHICH DO TURN ON ACCUMULATORS, PRESSURE MUST DROP

WILL ENTERTO ~150 PSI BEFORE SIGNIFICANT QUANTIiiES OF N2
SYSTEM.

- MOST LIKELY ACCUMULATION OF GASES IS UPPER PLENUM AND HEAD.

- WITHOUT ACCUMULATOR ACTUATION & SIGNIFICANT CORE OXIDATION,

NON-CONDENSIBLE GASES SHOULD NOT HINDER DECAY HEAT REMOVAL
'

BY STEAM GENERATORS.
-

'
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SUMMARY

NO DISAGREEMENT ON PHENOMENA DESCRIBED BY C. MICHELSON,,

CONGRNS UNDE?.SCOREa I|mnRTANCE OF NATURAL CIRCULATION.

t JR DECAY HEAT REMOVAm UURING SMALL BREAKS.

B8W HAS PE 20RPLD DETAILED ANALYSES TO ADDRESS CONCERNS..

RESULTS SHOW PHENOMENA OCCUR, BUTTHAT DECAY HEAT REMOVAL IS.

NOT UNACCEPTABLY IMPACTED.
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CONCLUSIONS

1. AFWAT20MINUTESPROVIDECORECOVERINGFgRLOWEREDANDRAISED
LOOP PLNTS FOR BREAKS SMALLER THAN .02 FT .

2. HPI ONLY AT 20 MINUTES PROVIDE CORE COVERING FOR LOWERED LOOPS
2

FOR BREAKS SMALLER THAN .02 FT

3, 1 HPI TRAIN PROVIDES CORE COVERING FOR STUCK PORV IN LOWFREl,

AND RAISED LOOPS.

4. HOT LEG BREAKS BOUNDED BY RESULTS FOR COLD LEG EREAKS DUE TO

ACTION OF VENT VALVES.
.

5. SINGLE STEAM GENERATOR OPERATION IS ADEQUATE TO MAINTAIN CORE

COVERING FOR SMALL BREAKS.
.

(
.
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PUPFOSE: AUDIT B & W SFALL BFEAK CALCULATIONS hiilGi FAY
-

REPFESSURIZE OR E)HIBIT HEAT FSUiAL PRC3LfiS

TWO CASES hEFE CHOSEli FOR E.G.EG., IIleHO TO CALCULATE LSING A

PFELIMI|M/ WPS1310F PELAoMUD7.

( -
,

.

/
s

279 320
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<
-

CASE 1 : 0.01 S2. FT. - AUXILIARY FEEIk'ATER DELAYED 20 MINUTES,

TWO HPI PUiPS. FOR EIS SIZE BREAK, WIBOUT AUX. FEED,i

SYSTEM PAY NOT DEPFESSURIZE TO EE HPI ACTUATION POINT

AND FEPRESSURIZATICd WILL OCCUR

CASE 2 : 0.01 S0. FT. - NOPFAL AUX. FEED DELAY (36 SECONDS

( .
AFTER REACTOR TRIP), CNE HPI PUiP. AS VOIDS FORM IN

WE "CNSY CANE" , LOSS OF flATUPAL CIRCULATION CAN CCCUR.

.

.--e =

279 32i~'
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< .

INITIAL CCiOITICdS FOR BOTH CALCUL4TICiG_

.

0.01 SQ. FT. PU'P DISOMRGE EREAK

F3 IGilNAL PGER (2827 B0

;

1.2 TIES R4S DECAY HEAT,

4

'( EACTOR SCR@i AT 1900 PSIA PLUS 0.5 SECCND EELAY .

CONCURFBfi TRIP OF TUP 3INE #iD REACTOR C00LMi PuiPS
.

H?I ACTUATION AT 1355 PSIA PLUS 35 SEC0iG DEAY

;

USED 3 & W HPI NO AUX FEED CUR'ES
,

!
!

.

.

2/9 522 j 7 ,,
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CCiiCLUSIONS

(i!0 AUX. FEED DELAY)
~

_

RBJP AND CRAFT IN 'EY VARIABLES WHB4 #!ALYSlilG THIS CASE.

DIFFEFEiCES PAY PE DUE TO DIFFEPSiCES IN AUX. FEED C0t! TROL.

NO CORE lIlC0VERY INDICATED.

CASE SHOULD BE STUDIED FURlEER.
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IF Tile ItPI SYSTEM llAS BEEN ACTUATED BECAUSE OF A LOW PRESSURE CONDITION,

IT MUST REilAIN IN OPERATION UNTIL ONE OF Tile FOLLOWING CRITERIA IS SATISFJED-

1. IllE LPI SYSTEf1 IS lil OPERAT10tl AtlD FLOWillG AT A RATE Ifl EXCESS

0F 1000 GPf4 Ill 2ACll LillE AND Tile SI''UATION llAS BEEN STABLE FOR'

2 0 r41rlu T E S .

OR

2. ALL 110T AND COLD LEG TEMPERATURES ARE AT LEAST 50 BELOW Tile

SnTURAiloll TEMPERATURE FOR Tile EXISTING RCS PRESSURE. IF Tile

50 SUBC00LillG CAtlfl0T BE MAINTAltlED, Tile ||PI SilALL BE REACTIVATED.0
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B&W SMALL BREAK GEllERIC STUDY
. _

BREAK AFW llPI EC PUMPS L0flG-TERN C00LIflG

2.07 FT 0FF 2 0FF 390 SEC.

.02 0FF 650
" "

,

.01 1 a 20 fllfl. 1730
" "

.01 0FF 2 a 20 Mill. 27711
"

LOFF 2 1 IIPI Ofl 1000
.

PORV 0FF 1000
" "

.

PORV (AtlS*1.2) 0FF --
" "

'

PORV (AtlS*1.0) 0FF ," 11700
"

N .01 2 Il900
" "

2
.01 (ASYM) 1 li975

" "

L-J

$:.005 2 5000
" "

.01 (DB-1) 2 6000
" "

s
k



.- . t

TVA (C. MICHEL' SON) CONCERNS

ON B&W 205-FA PLANTS

CONCERNS ON B&W 205-FA PLANTS DURING VERY SMALL BREAK.

LOCAs DOCUMENTED IN REPORT BY C. MICHELSON (TVA)

CONCERNS TRANSMITTED TO B&W BY LETTER ON APRIL 26, 1978.

.

B&W EV;t.UATED AND RESPONDED IN LETTER TO TVA ON.

JANUARY 23, 1979. ,

B&W SUBMITTED MORE COMPREHENSIVE REPORT ON MAY 7, 1979.
.

WITH ADDITIONAL INFORMATiON ON B&W PLANT RESPONSE TO

SMALL BREAKS ,

2/9 3 /i 7 ff



-. _ -- . _ _ _ _- - .. - . _ _ _ . - . ,

CONCERNS

1. ACCEPTABILITY OF INTERMITTANT 44ATURAL CIRCULATION

2. TIME DELAY IN TRANSITION 1'4G FROM NATURAL CIRCULATION

TO POOL BOILING

3. PRESSURIZER LEVEL WAS NOT CORRECT INDICfT!ON OF WATER

LEVEL IN CORE

4. CONSEQUENCES OF SMALL BREAK ISOLATION /REPRESSURIZATION

5. PRESSURE BOUNDARY DAMAGE DUE TO BUBBLE COLLAPSE

6. BREAK ENERGY NOT REPRESENTATIVE OF CORE EXIT ENERGY
,

( 7. EFFECT OF fl0N-CONDENSIBLE GASES (FROM CE SYSTEM 80 REPORT)

,

e
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INTERMITTANT NATURAL CIRCULATION
.

- STEAM BUBBLES FORMED IN CORE OR HOT LEG ACCUMULATE AT

TOP OF HOT LEG U-BEND

- WHEN STEAM VOLUME EXCEEDS VOLUME OF U-BEND, FLOW PATH

IS BROKEN AND NATURAL CIRCULATION STOPS

- LOSS OF HEAT SINK CAUSES SYSTEM TO REPRESSURIZE

REPRESSURIZATION CONDENSES STEAM IN U-BEND AND NATURAL-

CIRCULATION RESTORED

- STEAM BUBBLES REFORM, COLLECT 'N HOT LEG U-BEND, AND

PROCESS STARTS OVER
*

. .

*

**
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. B&W PERFORMED ANALYSES FOR 0.01 FT2 2AND 0.005 FT BREAKS

FOR 177-FA LOWERED LOOP PLANTS & 0.02 FT2BREAK FOR 177 CA
RAISED LOOP PLANT

USED CRAFT CODE / SIMULATIONS TO 3000 SECONIC.

.

FOR LOWERED LOOP PLANTS, NO CYCLIC REPRESSURIZATION OBSERVED -.

ONCE NATURAL CIRCULATION INITIA'LLY LOST, HOT LEG U-BEND DID

NOT REFILL

FOR RAISED LOOP PLANTS, CYCLIC REPRESSURIZATION WAS CALCULATED'
.

TO OCCURt
. .

ANALYSIS PREDICTED TRANSITION TO REFLUX BOILING AND CORE.

UNC0VERY WAS NOT CALCULATED TO OCCUR,

.
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TIME DELAY IN TRANSITIONING FROM

NATURAL CIRCUl3 TION TO POOL BOILINE

ONCE NATURAL CIRCULATION LOST,'SG LEVEL MUST DROP BELOW.

SECONDARY LEVEL IN ORDER TO COMENCE WITH REFLUX BOILING.

WOULD REPRESSURIZATION INCREASE BREAK FLOW AND LEAD TO.

CORE UNC0VERY?

REPRESSURIZATION DETERMINED BY BALANCE BETWEEN STEAM GENEPATED.
'

IN CORE AND STEAM RELIEVED BY BREAK,

FOR DECREASING BREAK SIZE, MASS FLOW OUT BREAK DECREASES,.

MAXIMUM REPRESSURIZATION INCREASES. STEAM VOLUME GENEPATION

( ', DECREASES.
'

FOR RAISED LOOP PLANTS, CONDENSING SURFACE MUST BE ESTABLISHED.

BEFORE CORE UNC0VERY.
,

FOR LOWERED-LOOP PLANTS, AUXILIARY FEEDWATER ENTERS FROM THE TOP

N THE SG. AUXILIARY FEEDWATER STARTED WHEN SECONDARY SIDE LEVEL

DRUPS BELOW 1/2 NORMAL OPERATING LEVEL WITH PUMPS NOT RUNNING.
(BELOW 3 FEET WITH PUMPS RUNNING),

rg30 f5
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__- . _ - - - . - _ . _

ERESSURIZER LEVEL AS A CCRRECT INDICATION

OF WATER LEVEL IN CORE

FOR PRESSURIZER BREAKS, FLOW INTO PRESSURIZER WOULD PREVENT.

DRAINING AND MAINTAIN PRESSURIZER LIQUID INVENTORY

REVISED PROCEDURES INSTRUCT OPERATORS TO CHECK OTHER SYSTEM,

PARAMETERS /HPSI SHUT 0FF CRITERIA PRECLUDES PRESSURIZER LEVEL

AS PRIMARY INDit.,iuR OF SYSTEM INVENTORY
.

LONGER TERM STUDY UNDERWAY OF MORE DIRECT AND EASILY.

INTERPRETED INDICATORS OF WATER INVENTORY ,(E.G., LEVEL

DETECTION)(
-

.

<
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~

SMALL BREAK ISOLATION /REPRESSURIZATION

ISOLATION OF SMALL BREAKS CAN CAUSE SYSTEM REPRESSURIZATION..

NO NATURAL CIRCULATION.

HPSI REPRESSURIZATION.

WOULD RESULT IN OPENING PORV W/POSSIBLE PORV FAILURE..

.

PORV FAILURE WOULD APPEAR AS SMALL BREAK IN PRESSURIZER.

STEAM SPACE
~

,

\ .

ACCIDENT (FAILURE OF PORV) DISCUSSED BUT NOT SPECIFICALLY.

ANALYZED IN SARs

.

DO NOT EXFECT NEW AND/0R UNUSUAL BEHAVIOR.

SPECIFIC ANAL'; SIS OF ISOLATION OF SMALL BREAKS W/PORV,

FAILURE WILL BE REQUIRED
.

OPERATOR ACTION TO TURN OFF HPSI AFTER CRITERIA MET REQUIRED.

.

2 79 359 pq
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P1 ESSURE BOUNDARY DAMAGE DUE TO BUBBLE COLLAPSE

COLLAPSING STEAM BUBBLES IN SUBC00 LED LIQUID PRODUCE PRESSURE.

LOADINGS ON PRIMARY COOLANT BOUNDARIES.

~

INJECTING COLD ECC INTO STEAM-FILt.ED PIPE PRODUCES PRESSURE.

LOADS ON STRUCTURES.

INJECTION COLD ECC INTO STEAM-FILLED PIPE.

- INJECTION OF ECC IN LOFT & SEMISCALE HAVE NOT SHOWN EXCESSIVE

PRESSURE OSCILLATIONS (~10 PSI) . -
-

- TESTS BY CE. L AND EPRI SHOWED OSCILLATIONS OCCURRED WHEN
INJECTION FLOW WAS SUFFICIENT TO PRODUCE. SLUG OF WATER IN

-

COLD LEG. -

g

HPSIFLOWNOTHIGHENOUGHTOPROD0CEWATERSLUGS.-

COLLAPSING STEAM BUBBLES -

.

PRESSURE WAVES WOULD BE NON-DIRECTIONAL.-

- SYSTEM W/ BUBBLES IS HYDRAULICALLY " SOFT" - ATTENUATION

EXPECTED.

LOADS EX2ECTED TO BE LESS THAN LARGE BREAK LOCA LOADS..

WILL REQUIRE LICENSEES AND AP?LICANTS TO ANALYZE TO CONFIRM

CONCLUSION.

2[30 00'I
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BPf^K ENERGY NOT REPRESENTATIVE OF CORE EXIT ENERGY

BREAK CANNOT REMOVE FULL DECAY HEAT LOAD UNLESS BREAK ENERGY,

IS CORE EXIT ENERGY,

HPSI BYPASS.

CODES ACCOUNT FOR DISTRIBUTION OF ENERGY .
,

ASSUME HPSI CAN CONDENSE W/100% EFFICIENCY.

ANY NON-EQLilLIBRIUM EFFECTS EXPECTED TO BE SMLL,

.

280 #f4
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NON-CONDENSIBLE GASES

STAFF ESTIMATES (BSAR-205)

SOURCE CUBIC FEET AT STP

DISSOLVED H IN PRIMARY COOLANT 437
2

DISSOLVED AIR IN REFUELING WATER TANK 1214

H /% ZIRC, EEACTED 4344
2

FLOOD TANKS
1456DISSOLED N2

,

33,101
FREE S2

-

s

PRESSURIZER GAS SPACE ~ 700

RADIOLYTIC DECOMPOSITION OF NEGLIGIBLE FOR H CONCENTRATIONS
2,

INJECTED ECC WATER ABOVE SCC /K H OG2

HE FILL GAS + GAP FISSION
GAS a EOC m 1500

3

280 Mn
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FOR VERY SMALL BREAKS IN WHICH SG MUST REMOVE DECAY HEAT,-

ACCUMULATORS DO NOT TURN ON.
-

- FOR BREAKS WHICH DO TURN ON ACCUMULATORS, PP. ESSURE MUST DROP

WILL ENTERTO ~150 PSI BEFORE SIGNIFICANT QUANTITIES OF N2
SYSTEM.

- MOST LIKELY ACCUMULATION OF GASES IS UPPER PLENUM AND HEAD.

- WITHOUT ACCUMULATOR ACTUATION & SIGNIFICANT CORE OXIDATION,

NON-CONDENSIBLE GASES SHOULD NOT HINDER DECT' HEAT REMOVAL
'

BY STEAM GENERATP ; -

'

.

( .

.
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SUMMARY

NO DISAGREEMENT ON PHENOMENA DESCRIBED BY C. MICHELSON..

CONERNS UNDERSCORED IMPORTANCE OF NATURAL CIRCULATION.

FOR DECAY HEAT REMOVAL DURING SMALL BREAKS.

B&W HAS PERFORMED DETAILED ANALYSES TO ADDRESS CONCERNS..

RESULTS SMOW PHENOMENA OCCUR, BUTTHAT DECAY HEAT REMOVAL IS.

NOT UNACCEPTABLY IMPACTED.

.

.

.

(

.
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.

CONCLUSIONS

.

1. AFW AT 20 MINUTIS PROVIDE CORE COVERING FOR LOWERED AND RAISED
2LOOP PLNTS FOR BREAKS SMALLER THAN .02 FT ,

2. HPI ONLY AT 20 MINUTES PROVIDE CORE COVERING FOR LOWERED LOOPS
2FOR BREAKS SMALLER THAN .02 FT ,

3. 1 HPI TRAIN PROVIDES CORE COVERING FOR STUCK PORV IN LOWERED

AND RAISED LOOPS.

4. HOT LEG BREAKS BOUNDED BY RESULTS FOR COLD LEG BREAKS DUE TO

ACTION OF VENT VALVES.
P

5. SINGLE STEAM GENERATOR OPERATION IS ADEQUATE TO MAINTAIN CORE

COVERING FOR SMALL BREAKS.

(
.
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-

PEPESSURIZE OR EXilBIT HEAT RBO/AL PROELEFS

Ti|0 CASES ',EE CHOSE 4 FCR E.G.ZG., IDAHO TO CALCULATE LSING A
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CASE 1 : 0.01 St. FT. - AUXILIARY FEIMATER DELAYED 20 MINUTES.

TWO HPI PUFPS. FOR EIS SIZE BRE% WITH0lff AUX. FEED,
.

SYSTEM F'AY NOT DEPESSURIZE TO BE HPI ACTUATION POIffi

AND FEPESSURIZATION WILL OCCUR

CASE 2 : 0.01 SQ. FT. - NOPFAL AUX. FEED DELAY (36 SECONDS

AFTER EACTOR TRIPL ONE HPI PUFF. AS VOIDS FORM IN/

THE "CROY CR'E" , LOSS OF NATUPAL CIRCULATION CAN OCCUR.
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Ii1ITIAL C0iOITIObS FOR BOTH CALCUMTICiG_

.

0.01 SQ FT. PUBP DISCHARGE EREAK

,

1021 NOMINAL PC'iER (2227 B0

;

1.2 TIES ANS DECAY HEAT
,

( EACTOR SCPRi AI 1900 PSIA PLUS 0.5 SECOND DELAY .

CCGCUFEIT TRIP OF TUF3INE R3 REACTOR COOLANT PU?PS

'

HPI ACFJATION AT E55 PSIA PLUS 35 SECCia DELAY

,

;| USED 3 & W HPI KO AUX. FED CUR',ES

i

!

.
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FFII hEl STMSARD iGDDS HEE USD,
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CCiiCLUSI0iiS

(N0 AUX. FEED DEAY)
~

'

_

RELLP NO CF#T IN O VARIABLES MiEl KMLYSliiG THIS CASE.

DIFFEEiCES PAY BE DUE TO DIFEFEiCES IN AUX. FEB CONTROL.

NO CORE LIiCCTr_RY IiiDICATED.

CASE SHOULD BE STUDIED FURTHER.
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