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.

>!RS . BONERS: I think we can proceed with ,

4 31 r . Ellison.

3 BY 5!R . ELLISON: '

$ Q 31r . Karrasch, I would like you to refer again
,

7 to CEC 15. Do you have CEC 157

3 A (>!r . Jones) Yes, we do.

9
Q Re ferring again to figures A S B three, and

IC A5B four on Page AB 36 and 3- those figures compare
11 the results of the first two minutes of using the 311NI- (
II TRAP model versus the >!AXI-TRAP model. Can you tell

1 me whether or not in using the StINI-TRAP ''edel, beyond.

1.1 the two-minute period, you used any correction factors
e

'~
to take into account the apparent difference between

16

the SIISI-TRAP nodel and the >IAXI-TRAP model' ,

17 !

A (>! r . Jones) No, we didn't. -

'S I'

Q Can these models either the >!!NI-TRAP or the '

i19
\1AX I - T R* A D predict natura, circu,ation,.- '

i

20
A Yes, they can.

,

..

.i

Q Can they predict it in voided conditicns?
.
h

A Yes, they can. i

.,

.-

Q Can they predict reflux boiling?
,

.-

A I am not sure whether the trap nodels can
*t

Or Cannot.
t n m.inc..s vt=si m pr.: art-s. v.

.se sot /fM CA8'N PCE S 4. EJt""C G F
...n-
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I

Q The trap mod.'Is a:e different than the
.
e

CRAFT-2 codes; is that c or: ec t ?
,
.

A Yes.
, 4
.

8

Q Could you 'oriefly explain the significant
1

| differences between those models?
'

5

SIR . BAXTER.' 5!rs. Eowers, I believe that
7

question as asked and answe: ed cesterday afterncen. That
3

is m:. recollection that the quest ion was asked about the 8

9

significant differences b e t '.n e r. these two codes.
10

>!R . ELLISON: If ny recollection is co rrect , '

11
4

1 asked yesterday about the significant differences

between the mini-trap and the maxi-t rap models and not i

about the difference between the trap models of the
i CRATT-2 model.,e

i.

. IRS . BONERS: ..la yb e the witnessee can recall.
' '

SIR . J O.''E S .' ,,e t i , my understanding o f the',.

sa

differences between the two codes a re basically built '

,9 around the transients they are designed to analyre.i i

,

i3 The trap code is designed to analy:e secondary
|
I

1
system breaks, and it has much more detailed representation,+

of the steam generator heat transfer phenomena for events--
'

i

:: such as steam line breaks.
'

,

3 It has the capability of modeling the turbine

and steam system components.-e

;m...nc .< v c.u- a-m : c
j --m . . mee . .,

g a b.sp.q*Qas, 3, * ging
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I

The CAFT code hr> been designed to T. c e t the
.
.

requirements of Appendix A wnica is for I XA c. 'luat ions
3

and it includes effects such a: clad :apture and swelling
4

nodels, items such as that. '

5 :

It does not have a seconaar), a de ailed
5

secondary steaa side representation.

Those are the kind of differences that exist I
3

between the two codes.
9

:

B '1. . bn utLISOS:-' - ~

10 t

i Q Does the CRAFT-2 code represent in more detail
11 l

I

the primary system than the trap codes?
1*

A I am not sure what you mean by detail. Each
13

code is capable of predicting cr modelirg the primary
14

side detail within some noting restrictions of the coes,
'6 .t

but I am not sure what t h e '. are for the trap code. The

basic equations that a re in the codes a re conservation
,

4

of energy mass and monentum and they will be the same. ;
i

la
.'

The unique differences come about from items

such as the cladding swell and rupture nodels and being,0 -
.

ispecifically oriented towards a LOCA code, bypass modelsg '

for core flood tank injections, things like that...
"

!

The basic equations, the t ran sien t flow equations'.

3 my understanding is that they are the sane.

j Q Now, you mentioned that there na) be noting.,
-

1

I gneer * ..m a6 V r*tA N Et70* P I *'C
syg scn/Ds C.sar*C6 TT*EI". S * SufTT '97

wasmesGTese 3.O mai1



1013m praz sc.

.,

rest: :ction differences and if I understood you correct 1s,
.
.

vou are not sure what the differencec between the codes
.
.

are, in that respecte is that correct?
4

A That is correct.
.t

Q Can the trap code acccunt fo r the cresence of
6

non-condensibles?
7

A So, it cannot.
'

Q 31 r . Karrasch, I would like you to refer to
9

Page 14 cf your testimon) In the sequence of events
10

that is liste'l there fe r a 20ss of main feedwate: transient,
11

|
is there any cperator action assumed?

,-
le i

A (3! r . Ka rra sc h) No, sir, there is not.
1 *.

,

Q Would you refer to Page 46. In Line 4 and,

14

continues through Line - you refer to corrective action
8

i.
,

being initiated and then you go on to describe wnat it is.

30th 1 and would be operator actions; 1s,,
so

that correct?
*3

A (>!r . J o n e s ') The section that that is in is,9.

the overheating transient, where wnar we are censidering0.

1

1 in describing these actions which are operator actions ;4

is a failure of both auxiliary feedwater trends to come.

.

into play.. . ,

.

'
4 i Q Could you refer to Table 1 of Page 5S and also.

|
3 to Table 2 en the opposite Page. In comparing these t a b l e .s ,

INTimee A fica a k i t*U''** NL*CA TT*'E I **C
.eg Sct/De CA pf*CL f** T. S. * R f?T :CF

'
wasmosa4 foe. 3. * Jaht
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for that matter, Tables 3 and Tables 4, I no t ic ed that
.
.

in so:r in s t a nc e s you assume a core det.ay heat rate of

e
'

1.0 times the ANS stancard value and in othe: instances
s

{ you assumed the 1.2.
I.e >

{ Could you explain why "ou assumed different
!

5

values fcr the d .i f f e r e r. t tables?
7

A (Mr. Jones) The analyses that are described
i

3

in Tables 1 through 4 -- let me go t h rct gh them one at
9

a time, I think that will be easier.
10 ;

| Table 1 discusses a case where we have a less
11

|of all feedwater to the steam gene rators and thera is
1

no small b reak LOCA present . i

..
O ne

This is a highly degraded condition where you '

|
14

do not have any heat removal f rom the steam generator
15

fo: some extended period o f time.
16

'dhich means the automatic function which actuate s
17

the aux feed has failed, for both trains.
13

In doing this analss.it we have also assumed
19

the single failuse on top of it within the high pressure

in j e c.t i on systen, and what we have decided to do '.then we |

did the analysis was to take a look at a more realistic
-

approach to the primary system hydroc'yr.sr..ic s.'

he just took out the normal conservatisms
,1.

as
.-

h 0EM99d Nh 0 h NUI4 I

ase son /De C.am fretI*. 3. g Surrt -07
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!

,

i

a ssoc iat e c wit h t he . INS acca heat c u r ', e . So se went to
.
.

,1.0 .

.
~

The second Table a .;a in a s . : :e e -- this one has
4

a small break LCC.\ and ag .in all f e e d .<a t e : 2: lost.
.s

! ''. e assume both high pressure inj ec t ion :: ins,

i

5 |
function and tce use the normal .ippendix , assumpticn as

7

far as the . INS atandard t 11ue, standard deca) heat value.
3

What we were doing here was basically Appendix
9

K a ssumpt ions where ce would taking a single failu: 0
10 '

and in fact a multiple failure for the Rancho Seco design,
11

t

which would result in all feedwater being lost, rather i

12

than a failure in the HPI train. So we used the nornal
12

.

.\p p e n d ix x a: n..ap t ion o f 1. 2 ANS .
1.t ]

Table 3 is 'casically the same type of analysis,'
15

loss of mainfeedwater with the PORV failure. Here tieu
nw

have used 1.2 times the ANS and Appendix K evaluat ien o f
,

this transient.
18

,

do have auxiliar feedwater actmatec'.. e ana ce19

have taken a single failure in the HP1 system.

Similarl', in Table 4, we have again assumed1.

all feedwaters failed with this PORV failure and on top,

of that the additional single failure of the HPI systen,..
..

so we used a more realistic value of decay heat , the 1.0.
4

times the standard..c

IseTp4Athd 6 V NGA"W R E M* ?M I<
.e, scurw caer*es sTwcr?. a e surru :c7

gasm6esG*'Ces. 3. L .zas.2
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I

Q With respect te Iable 1, do 'cou Anow whethcre
.

it would have char.ged the results which vou sunr 1. i:e d
I

.
I

| there if you nad useu 1.2 times the ANS '.alue',

4 |
.
1 A ( .' I r . Jones) Yes, it would have changed the5

.t i

i
results.'

5

Q Can vou explain how?,
,

1

A ( .' ! : . Jones) Using 1.2 times the ANS deca)

heat value, I an not sure that we could demonstrate

| that we could keep the cere cool with one high pressure,05

in,1ection pump and the failures of all the main and
,

i

auxiliary feedwate: systems on top of it..,

u
t

'Xe would get some partial core uncovery, we. . ,

w

have not evaluated whether it would be acceptable or not,,1
t.

Again 1,2 times the ANS standard of decay heat,,
u

value is a very conservative assessment.3

The present data on decay heat indicates that i
.-
o

og the 1972 or 1 ANS standard, decay heat curve more -- i

3. ,. it had reasonably predicts that today's experL::ent and

20 that the known nultiplier or conse rvative facto: is
,

21 necessary because the curve fits the data. !
r

i

:: Q What data are you referring to?

:: A There has been a whole series of data and ;
,

:4 I really can't pick them all out.

:2 There is some data at Los Alamos, they have

i m .,, ,0 .s ve,.u ~ = m m -c
i as, SCUTW CAN STWETT. S. e 5 Jrft 'O7

1
wassesseq-cat, a a 2*n2



* o 101~no:: s c.
I

.

1

sone data trom a-,ote tram ;ngland ana, 1 am _. u : e there-

n
.

_

.
.

is various other data, I think Oakrtd,e did some, I ari

.

not r e a l l:. sure in the 1iterature, and what they saow
4

is that 1971 when the .\NS decay heat cu: ce wa: generated,
t
e

their a;sessment at that time was that there was an
b

arcoband of approxir.ately of 20$ on the Jecay heat curve.
,

/

The data that we have obtained that ha: been
3 '

obtained sinco 1971/19~2 shows that it is much more
9

accurate and demonstrate, that the actual best e s t i::a : e
10

;

curve has that the ANS ' as in the standard iits ora
11

;

is conser''at ire to the decay heat data -- the new decay..
bd

heat data.
13

Q Do you know of any systemat ic studies the

I -data that you are rcierring to the assumptions in the
I .,.

ANS standard value'

A I believe I ha' c seen one but I cannot tell1., ,

you where offhand.
|

i

Q 'iit h re spec t to Table 2, would it change the.
1.,1

results that are summarized there if you were to assume0.

,1 a single failure in the high pressure iniection system".

-, A All of the things in the analysis being equal,-

., it would change the results. Again, you still have the.

4 conservative decay heat value being utilized and we have

used a verv conservative actuation setPoint for the-=
-

f QM& D@ A b [P SA D M k(D E. !N
e scum c.as w rv,rre s = num 'er

e ASr.t0.GT"A. 3. L. M
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1

HPI systen 'clati.e to the it.I n c ho Seca ..e s i g n . c. c u t. e de

an actuation signal ci 1350 p i. i. , whe re i .' the ;la n c ho beco*
.

1

ESFAS signal was 1600 psi and what happens in this t7an-4

sient is we miss, we do act depte.;uri:e to the e.:le r, ca c y t

3

co:e ecoling setpoint 0: 1330 in the first few minutt
,

u.rior to the . generator dry out.,

1 -

:

If you go back to the rea list ic assumption on3

the ESFAS actuation, the results may be tolerable with i

?

I

one IIP I . ,

10

Q You use the words may be tolerable, ha',e veu i
II

tlooked at that case"
t. .

A So, we have not.
13

, Q hit h respect to the difference in the high14 |
.

pressure injection systen setpoints, could you explain

wh> vou did not use a : ore realistic setpoint?
A Khen we pe r fo rme d small break loss of coelant

accidents, we generally do a generic calculation forla '

all plant.s, that is we take the highest power level,19

the lowest ECCS setpoint, the lowest volume HPI pump20
,

capacity and items such as this to bound .ne consequences i

for any of our 17' lower 1 cop plants..,

!..

Some of the lower 1 cop plants which have '., a=

i

lower power rating r. ave a Icwer ECCS :etpoint and we are
,

24 '

using that setpoint plus putting 6? conservative factor,

Isomoea fross4L VE'RSaffW RENTM I''C
.ee SCUTw CAM % STWEET. S w. SutTT ?07 i

wasa.emGTON. 3. O ;palt
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pacc so.

I

'
s.

fo r instrument e: rer due to dectadeu e n '. . " o n :a n t The2

actual, 0: our estimate t o d a', of what that degraaed,
w

!environment would due to the setpoint is onl' a l ',1

reduction.
c
*

s

Q In this analysis and for that ut t e: , the

other analyses when cou assume, let me clari: ', hen I
,

,

'
,

say the other analyses, I mean the othe: analyses that i

3

assume high pressure in;ection, automatic actuation in i

7
1

1

your testimony, do you assume that the high pressute10

injection system begins injecting at its full capacity
i

11

iimmediate!v upon : eaching the se tpo int '12
,

A So, we de not. Ne have got the delay time !

13

assoc iated with opening valves and items such as that

in "arting up the pumpi.c
1

Q So, the difference in the setpoint you are16

discuss ing ne re was not intended to account for a delav17

t i:r e in actuaticn"
13

i

A No, i t was not. i

19

Q dith respect to Table 4, can you tell us whether20

the results that
21 are summari;ed there woulu be different

i
e

had you used 1.2 times the ANS standard value"
%.. -

A
In that case it would have been different in ',

se

] that the high pressure injection, one high pre; sure24
,

injection pump may not have been capable a3ain o f.c.

| peTt.pe%a ficen a6 '/fjeta fisse N EPOW TC,78 lNC I

4 mum camir.e. srstr7 1 sustrtar
WagHepeGTCo , Q | a)JG2e
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!
,

'I

handeling the accident by itself Iowever, the analysis h

.

f

that we have done one .ith 1.: times the ANS standard,
{-

~
+

with one iPI and that analysis shows that the operator
i

.

t

4
' i

would have bette: than 30 minutes to re-establi.sh feed-J
!

. ater to the steam generator and still have acceptable i5

conseuences.
,

f

!

Q Xere the assumptions in the second analysis ,

3
'

I

that
t vou mentioned, the one that uses 1.2 times the ANS

9

value, aside from the change in the ANS value, were
t10
i

the assumptions the same?
'

11

A To the best of my knowledge they were,
u

,

!Q With respect to Table with the results that i
13

are summarized there change had you assumed a single I'la

failure in the high pressure injection systen? s

..o
A No, the', weuld not have.

16 ,

Q 'iith re sp ec t to Table 2, cid 'rou assume operato:.

17

action? I

18 i

A As listed in the summary of results for breaks
19 i

greater than .01 square feet, no operator act ion was
20

required and none t;as assumed in the analysis, !.12
!

In the second point, starting on Line 1~,..,

two operator actions were analyzed, these included, '
-,
4.

these were either the operator initiating auxiliar: .
i

24

feedwate r only, or the operator initiating the highc

jmnwa r:Ch% VEMe* T!". M F.#t T EFS. INC
-| scxm. cmTx smrs?. s. a surrttor .

!m w cTe*.2.c.:can
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1

nressure injection.1.
.

Q Nith respect to Table 3, cid you assume
,
- a n ',

.

I

cocrator action?.t *

A 50, we did not,

j Q
6 i Did you assume operator action with respect

!

to Table 4?
7

,

A 50, we did not,
3

!
Q Did you assume operator action with respect

to Table 57
10

J
i

A
il

No, we did not. r

|'
Q And with respect to Table 6?,

i.

A No, no operator action. On Table 6, let ne
1

,

back up on that |

one, we did examine the ca ses wne re the
;

* t. operator manrally trips the high pressure injection pumps
i

I.

-- I mean the reactor coolant pumps, promptly upon ESF.\S., o,
|

s

1
! Q Could you refer to Page 45 of your testimony,l,e

!

Line 11.
la

.

The two sentences that follow Line 11 suggest19 '

that analyzing an over coolant t ran s ie n t caused by cn
;

overfeed of main feedwater bounds a,

similar t rans ient js

assuming an excess auxiliary feedwater addition, could
i

.

.

;vou explain why that is so?.,

A
:.1 The main feedwater overfill case was analyzed

because that systen has the capability of removing full

(gTT,,ngAT1C*e46 VtJ*RATIM NE N Tt*1 I"C
.,, e capeTc4. rintrr.1. ar suiTt :c?

'
vrAsMes=GTCae. O. O. 20 % 1



a
^0,, |
,

=act s c. --

!

.

.

:co re power . The
. tlla ry feedwater system is capable

,

'

of only reacrin? t deca) heat powe: roughly 6',, So

,

.. m

,'
-

!

there is a lot large mass of cold water being injected
,

into the generato: at any given time.
Its rate is T.ucn

i
,

.
, ;

;

, la rger so you ge t a faste: cooldewn out of that case,: i

Q Would that be the
,
1

same as saying that nain

feedwater flow is highet than auxiliary feedwater
f l o w '' |

A Yes. :

,0 MR. SHOS: Txcuse me, Mr. Ellison, there is1

one thing that I am a little confused about,1 ,,

! now. As
i

1 I understand it , the auxiliary feedwate r flow is a good.

deal colder than the main,,

feedwater flow and although
w

;

,4 its volume ;

is less, the total enthalp> extract could.

be more. I don't know how they1,,.

are propor-icn.

,6 Further, for a transient non-steady state,

situation, the auxiliary feedwater is being introduced
, , ,

i,
'

,S
int o a po rt ion 01* t n, e neat exchanger or steam generator

.

.
.

f

that is much , muc;1 hotter and you might
expect momenta: 11y

|,0 much, much larger heat. i transfer.
I

,1 How do these two factorss ;

influence vour answer? I

4

MR. JONES: Nell, when I answer the question
the first, time, I was accounting for not !

,

only the rate
,

but the
temperature contribution, there is a difference

,A. ,

1

I in temperature.-c ,~
o
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. he main feedwatet ,

is on1y capable, is at,
.

,

O

.I
app rox ima te ly '50', the aux feedware: is at 900, but t

.-
;

there is a much larger di f fe: ence in the flow rate
4

, .

.| that easil compensater 1. o r that energy difterence,1 '
.c

temperature ;ii f f e r e nc e .
5

t

If you want to raise it to Saturation, to7
-

'

*0000, + $ t> s
1say a u a, - .nuch more capability of sto:ingo

.

1
i

energy in the 'ain feedwater versus the aux feedwater !

9

tsystem.
'O I

,

! As far as the
11 int roduct ion e r the place that |

the feedwater is int roduced, that makes very little i,
.

i.

difference in the over cooling event wh. . you are I
13

analyzing it with the analysis that he have done which
14

has the reactor coolant pumps on.
1.e

You nave cirect
16 coupling anc vou are taking

!

out all the heat vou can, basicall , and where it .s.

u
I

coming out is not that s i .., . . + c 4 a. n .
i

;g - u.

MR. SHON: Thank vou.
19

BY MR. ELLISCS: i

20
i

Q Have you done an analysis with the
|

same.I.

assumptions that you used in analy:Ing excese mainm..

feedwater transients that asswr.e an excess auxiliary I

. ,.

feedwater transient? I

04 !

A Could I have that question r e a d b a c k ''
..e

t

livTE.ph4?tCNAL VENSAT1** PE W TCPS- I *'C- E
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1

(Whereu.non the xeo.crter
,

. ,

read back the question) .- -
-

f

.t

A We have not analy cd specit'ically, at least ,

:
.

., to the best of my knowledge, an exc e ss aux ilia r'.
5 .!

3 -
-

,
.teedwate: tlow transient out basically - the reascas7 to:

,

it is much less severe transient,

3

than an access of main feedwater overfill.
.

7

Q Would the TRAP code either of the TRAP codes 8

10

account fo: the
11 dif fe rences ment ioned by 3!r. Shon'

s

i
A Yes, it would be capable of handeling that

d i f fe renc e .
13

,

Q Can you tell ne whether Babcock 6 Wilcox1.t

perforned the
c small break LOCA analysis that was consideredl

in the licensing of Rancho Seco?
16

A Yes, we did..,4
I

Q Are you familiar :ith that analysis?18

A It depends on how far back you are going.19

Q Let me ask you the question and see if vou20
,

can answer.
*1'

i
i

Do vou recall in that analyses whether reflux
boiling was considered? 1

, '
4.

i

A Which analvses --:.t !
' small break LOCA analyse'

~

have been performed several times over the vea r fo: the-e
se

NFJ. EAT |@ AL VmDM W RWT M- !NC
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,

i

Rancho Seco Jac ilit ie s and I am
.

-;ust not ,ta c x :,1 c a en:

you a re t al'<ing about , t
,

. ,

There has been additional small b:eak LOCA -

.t

analyses performed wn tl e the plant ha: ocen operattng.,
.

I
'

So, I an really at a g: eat lass to t r: toi

5 |
|
,i understand Nhich one cou are looking for- i,

'

|
'

Q Okay. De /ou have a c o p '. of CEC 1 and CEC 13?
3

i

? No, I .o not.

i

Q Nith respect to CEC 1, it request fo: tdmission

: Number 20 as the L i c e n :, e e to adnit that natural conden>atich
11 i

ta

cooling which, for the record, was the term we used |

to the equivalent to reflux boiling. Nou whether natural
i

condensat ion cooling -- that natural condensatton ccoling a

was not considered during the licensing of Rancho Seco

as a me thod of core coolinc, the Licensee denice that
16

-

,

request of admission and in CEC 101 at Page 12, answer
L, ,

Nunbe: 30-30, the Licensee explained that natural

condensition cooling was assumed in a small break lers '

of coolant accident analysis performed in support of
.,0
t.

.
.

the ,

tcensj ng o f Rancho Seco.2

91* ,

!

Can vou shed an'. light on how it was assumed i4 -
,..

in the sma ll b reak LOC.\ anaivsis ? '

. ,. -

i

A It we were analv.:ine a small enouch breaky

size, which would have been utilizing the steam generator. c. - -

t=rs=mcma6 '/msarw Armfes '<
aeo Scutw cmTCL ST=trT. s a surrt107
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i

$0: heat re" oval, then during the evolution of t he
*
.

transient zou would hav,. gone i r. t o natural condensation
*

,

-
!

cooling.
'

.

The analyse: xhich have been perfor:2d which !

.e

I demonstrate compliance to 10 CER 50.16 da incluce such
5

cases.
7 ,

Q Sir . <i o n e s , I am going to show you a copy of ,

3 ,
,

a document that has a cover letter addressed to Sir. '

9

R. J. Rodgriguer, and the cove: letter is f rom the |

10 i

Babcock f, Wilcox company signed by 31r. Jania. This
11 i

letter is dated Septembe: 5, 1979 and transnits parts
;d

one and two o f the latest revision of the small break
13

operating guide.
,

i .t
'

I would like this document identified as
t .e

CEC '.S.
16

blR . LEKIS: Do the other part ies have it ,
;

i. i

3!r . Ellison?
.

!

18
|>!R . ELLISON: Yes. I am giving them out now.

'
19

20

(Whereupon uc.CA g- 3 A

was10
i

34

marked for i dentification.)
an
A4

t

9
I

.

*C
..
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.

Once again, fo r the :ccord, I .c i l ' note t h a t.,
.

the stamp and some of the w: 1 t i n .; en the upper risht.
-

i

hanc corner was added by California Energy Caamission:
,

as was the underlined word, cop >, at the top of the page..e

3Y NR. ELLISON:
4

j Q Mr
Ka r rasch , do you recognize this document?;,

!
:
6

A (Mr :a r ra sc h) Yes, we do,
!

,

3 |

L
3 Q Are these the

9 operating guidelines that we

have referred to .carticularly,

10 | . with res.pect to raising -

| the secondan side of the
11 steam generator level to 95;?

A (Mr Jones) ' '. e s , they are. i
,.
i.

Q And during your cross examination and in.,
5 ,5 .our

testimony when you referred to Babceck $ Wilcox operatiia ng< *

i

guidelines, is this the document that you are referring to?'Le.

A For the small break LOCA guidelines,16 yes, this

| is one of them..
1,

I<

i
MR. LEWIS: Mr. Ellison, I would like to bring i

la

to your attention, for the record, and I nad no idea
,

'

19
t

what the changes are bet.;een the September 5, 19 9 operating20

guidelines and the othe: :one but the re is a Novenber, 19791.

small
break operating guidelines which incorporates--

..

inadequate core ;

3. , cooling and rather than let 1

you go ve ry.

fa: down this road, perhap: we could show that to vou24

and that might assist you in getting a sounde: record.e
-

0
,

imTrnwar:cm V& ear'w R ' a'mi NC
6 .sg 50uTw CamTCe. ITNETT. S m Suf7E 101
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s ,

MR. ELLISON: Let me ehow thi; to tae .itaess.
2

(%hereuper the witnesses7
.

.

were shown a CopV of '
s

the document) '
.t

MRS. BOWERS: 'e have a busine ss :a t ter to,

s

take care of that will take a few :inutes, perhaps this7

would oe a good time to take a recess, I know it is a I
3

little early, but this has to be done now, 0: I go to
9

.iail. |10

(Whereupen a :ecess'

11 .

I

was taken at 9:40).

i.

1

la ]
(Whereupon the proceeding '

came to order :t 10:00)t. .e.

MRS. B0NERS: Are vou ready' Am I correct16

that there is just one copy of that November analysis?
.17
'

MR. ELLISON: Well, we have two, apparently
18

I have one that t he Sta ff has given me and I have given
19 ,

i

the other one to the witness.
20

BY MR. ELLISON:
,

I ;

Q Mr. Karrasch, you have two sets of Bfh ope:ating,
.4 ,

guidelines before vou, one dated September 5, 10 9 that-,
..

identified as CEC 15 and the other that the Staffwe
24

has just furnished me da t ed ':ovembe r . Can veu tell us..c

| bgf{JSM& 7?C94 AL '[US AIlM EDIW ' C t

seg scaJTM CApetok $*RCIT. S. ar. Surrt :07
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i

wnich of these two docunents a:e the ope: it ins ;uidel ae s.
b

that you have been - assuming aae at the o t he r .i re,
.

!

the operating guideline 3 that ceu have been r e f e r c i n t;2

t o ,' could you identify which one"
.e

! A (31 r . Jones) The general refereace we ha.c been
i

5 |
'

making has been to the N'ovembe r set of guidelines the '
7

most recent ones. But, the guidelines given in CEC 183
'

are b a s ic a l l:. the saae guidelines and would not have9

affected any of my answers.
10 I

t

The alg dif ference between the two, besides11

I

sone edi t erial enanges of which I am not sure which caes1.,.

they were is basically the addition of the inadequate13

core cooling guidelines within the package -- excuse c.e14

1 would 1ike to make a statenent to clarify somethingctw

cesterday.
i4

Y e s t e r d a '. , I was handed a document, CEC l~,17

by >Ir. Ellison, in reviewing the dacument last night
8

,'13

that document is not
!9 totally correct, in the summary

of results section, abcut three o: fou: pages in, there'O

is are results from the 12.2 square foot double ended
{

.1

stean line break which lists there is 12 cubic feet of..,

steam in the primar' loops.,
4.

That is not the correct value for that analysis,24

it is something mo re. Sly understanding is approxinate'y=

| %Ttpg4 flON AL 'd ERS A TlM NfPCMIEM !%C
.,e gcq*ie Ca mh STWEIT, S. 4 1UFI 0F

WA5eumG?QM. 3- C. 3WL1
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.

I

100 cubic feet o f steam and was a result of an error
.
.

in the calculations 'chich '..ere o r i g i n a l l', performed at
~
.

this time.
'

4

The remainde; of the graphs and conclusion:
.C

| are the same.
6 !

a

Ne did not run a new analysis of the matter,
i

of converting the results to come cut '.ith how many c ub ic

feet of steam ce ha d an d "r. recollec t ion is that the
9

wrong density was ut ilized in the conversion.

! '

So I did want to cla rify that one iten in.

11 l ,

!

the document. Excuse me, Nr. Ellison for interrupting.,,
.a

MR. ELLISON: That is fine

BY MR. ELLISON:
4.

Q Let me ask you just a couple of quick fellow. , ,

g up questions with respect to CEC 1-

Is there a subsequent analysis, or is dEC 17g-

,

, a- with the amendment you just made to your knowledge,
-

,
,

the most un-to-date analysis o f this type of transient,79

.o or accident, :carden me?s
i

!

21 A I am not sure whether there is another document

; that exists or whether it .ca s just a letter saying chan<e;
,

:: the numbers to 100 cubic feet or not.

:4 I know there was no othe r analysis that sca s

e ,

i m .. % m ur- ar o m .
.e9 SCE/N C AM*QL S?'f1*. $ 4 Suf*T'97

e Aso.Wan. L L mool
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9

done for SMUD that invalteated these results th t are
.
.

presented, t' the best of m' knowledge.
.-

Q So, to the best of cour knowledge, the resulte
4

with the amendment that cou just made and are presented
.e

in CEC 17 are correct'
5

A To the best o f mv knowledge
7

Q Returning to the operating guidelines -- are the
3

November eperating guidelines that include the core cocitn;,
9

-t

info rmation the most up-to-date B5N operating guidelinesi -

t
'O

{

for Rancho Seco facility'
11

|
A (Mr. Karrasch) With respect to the issues

.,
5 e

addressed in these guidelines, they are. These small '

,.
Aw

break guidelines first address the overall actions that
1.1

the cperator should take to eccgnize anc recovet from.e
i.

the small b:eak LOC.\. '

16

In addit ion t hey go on following directions

from NUREG 057S to give the operator the information he ,

needs to detect and recover f rom a condit ion of inadecuateM ~

core cooling.
20 '

,

t

IFollowing the publication of these guidelines
.1.
i

in November, follow on work has also been perforned..
-

in response to several other points in NUREG 0578 with..
a

.A respect to inadequate core cooling.

.

Q Mrs. Bowers, I have to apclegize for not having.,

im.mnc~,. ve.un- ac m x

m e caer ci rrarn. s e sur-t to?
. . . cm. 2 . mu.
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i

thc Novembel ept rating quide'ines. I!n1i.ke the StafJ,
.
.

S3!UD is, to my kno.:t edge , not furnisning us with er, rv th ing ,
.
. ;

tha- they send to t he .';!1C , or with the latest additions
,

.t !

itens like t h i .; in o rae r to havo an accuratt ,ind couplete ,

t
-

>

record, I thinP I agree cith Mr 1. e w i s , 1 think it probab!:
$

would be better for ua to r e t'e r to the latest buidelines.
7

So, if I may, my cross examination of these
3

wit ness es is aocut to conclude, that if I may I would like
9

to reserve the -ight to have copies of t he ' crembe r
10

document made and identified fo: the record; rather than '

11 i ,

i

L, . ,-, 13.,L; L

12

iSIR S . BONERS: That will be fine- ,

'3
BY 3!R . E L L I S 0''; .

..
i-

Q With respect to the November document, >f r . Jones,,
.

L.

at Page 19, find a pressure temuerature limit curve

labeled Figure 1. I-
i i

Have vou found that^ '

13

.\ (N:. Jones) Yes,
,,

iv
.

Q Yesterday, we were referring to operating,0.

guidelines for protection of vessel integrity, do you,1 i.
i

recall that discussion"__
,

n

'

A Yes..,
G

(1 .'. e r e t lese tae ;., J i u J . i n e si t 1 t* at You were referrinen.A.

to at that t i ie ".,

I tt= a ncwas vreu rw Armit Nc

e sauto. cas surr . s. = suct tr
e ass.s**Gh 3.1 W
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.

I

A These are the s a m.e generic tyne of guidelines
-

1-

I tas talking about, yes.
,
.

Q Are vou aware of mv subsequent analvsts b '.
.i

och that would have changed the in fo rmat ion that is !

.-

presented as Figure 1",

'
6

A Not to my knowledge.
7

Q That is all I have with respect to that
3

document. i

7

Mr. Jones, in veu: statement of qualifica t ion s
10

and of course th is examina t ien , vou mentioned that you '

l'

I

were involved in developing dabcock n Wilcox's predictions
..

I for the seni-scale test; is that correct ? '

..
.

A (Mr. Jones) The recent ones, yes.

Q Ilave you had an opportunity to review the,

i

actual results of the seni-scale test?
< x.,..

A Be fo r e the semi-scale S0 ~-103, which is thei .,
.s

!

one that I participated in, we have cet to receive theg

data to maxe the comparison.g

Q And that would be the same semi-scale test ,

0.

that is referenced in Page 1 -5 0 o f sui 1EG 0 5 0 5 7
1.

,

.\ Yes, that is the same one.--
~

Q So, would I be correct i.n assuming how,,
.

3 accurate vour predictions were at this tine'

,e A We have a little bit of an idea as to how

s.raa m wur ne m m t.e
e senem ca ar-te. st=tn s. e. vt at

easMaseGTces 3. *, .032



.

9 : 7 .-) .;, ,r
.

n Acz sc.,

'

.

cell we predicted the experiment. The problem with.
- ,

I

50 ~-103 experinent is that they stuck epen a relici.

valve on the secondarv side of the steam generate: which3

3 they did not tell us about -- o r t hey told u3 about
,

t

3 that we cculd not get the information to model that po rt ion
i

I
of the syster-

|
'

In examining our predict ion and Iceking at3 '

9 the phenomena that was occurring, it became appa rent

to that the generato: was a ce r', important p :' r t to the

i
11 prediction. That it .. a c d ra g g ing the primary systent

1 pressure down with it and we did not in our prediction
:: initiate high pressure injection at the normal setpeint

i

4 1' We could not get down to it, and we belicve
|
'

13 that is partly an effect caused 'y this stuck openo

16 seconars s i le '.'a lv e . So, we are ceally not sure w,at,
17 or even how valid the comparison is until we see much

i,8
more infornation on that valve..

!

19
Q .\l r . Jones,'.ith respect to NUREG 0365, and

,

20 particularly Part 4.0 that begins on Page J-1, it appea rs

21 discussion by the NRC Staff of the analytical modela

-~

to be used at B5W for the analysis of small breaks;
~

-,
'-

a rc you familia r with t hat "

4*

|'
A 't e s , I am t;ene rall y tamiliar with tne discussion

.

, . .

.

'

'
e

~ that is given in that section.
| Nit 99. A T C*ee % '/C'1A Vnd OW Y. INC
m m cam % TTutI'. 3 e Surit :c7
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i

!

i
.

1

Q Okay, because of the order of witnes;cs in
.

.

thi: p roceed ing , se have not had an opportunit' vet to
~
-

,

que tion the Stafi' 2n respect to sectien, but based
a !

upon what is written in NIJPEG 0365, it appears that >

.c

the Staff has some reservations ;ith respect to
5

certifying that the I;aa ana:ysis < a t i s f i e :~ the requirements
7

of 10-CFR-50.J6.
.

is it your belie f that the I?Gh' analysis does
?

satisfy those :couirements?
10

!A Olr Jones) Yes, tt it nv belief that they
11

.

do. !
. . ,

..

I Q Do you have any unde: :tanding of the reasons
. . -

1

! why the Staff has not reached that conclusion?
M j

1 A h'e l l , I an not so sure that they haven't.,
.x
i.

I have been t ryint; to discuss the sequences at best., -

~

I can understand it .,.
s .- i

'Bon has performed a set of small break
,

calculatione for the Rancho Sece facility
19 - which had

demonst ra ted confo rmance to Appendix h, the model is,0.
.

in conformance wit'' Appendix K, is approved, and the
1.

results o f t he analysi3 show that we meet 10-CFR-50.46..

To date, I have no in f o rma t ion in my hand3
I

which says that av ccdel is no long;: .alid or that4.

. those analyses are no longer val 2d--

| teTIM*te PC9e A 6 V L* 9A PM Nf*f"%4 D I%
we saur,. camm trarc. s .. wrt u

g e tmet=<. *tm. 3. - m



a O 1030I pacc Nc.

.

b

Now, the analyses that were pe rfo r tea 1:
.
.

that time dealt 'ii t h the break size range of rougly .02
1

to .3 square feet,

A

Some wculd be, the items that 'ere discussed.

.e

within NUREG 0365 a:e not anp rop riat e fo r that break,

5 i
size range-

-
/

Those are the design basic small breaks fo:
3

denenst rating con formance to 50a6.
9

| Now, af ter the May ~th Order, o' actua11) p rio:
10 |

j to it, we were instructed to perforn a set of analyses
11 i

i
lfor the Staff, because o f the a s s ump t io n s that were utili:cd

..

in the analyses, it is unclear as to how these analyses
2. ,.

were ever meant to meet Appendix K or 5045.
14

Now, there are selected cases where the analyses
.e
i.

cere done basically with the small break model, but cases
.x6w

where we are looking at a less of all feedwater, were
.

17 '

beyond the scope of Appendix K.
'a

It takes a nultiple failure and .\ppendix K

requires a single failure,

So, it is not clear as to how the analyses
,1.

we re ever neant to demonstrate conrliance with Appendix,,
-

K and 5046.,,

..

Rather, these analyses were all performed to4.

lock at alternate ".ent sequences and multiple failures.,

im .rc,.u vc.u o = com > c.
de $CE/7N Ca*'N f79fET. S. e surTT :07

.....u-
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.

j

in 0 : de: to develop ar innreved set o f ope: a to r guidelines..
.

That was the basic : 2 a t u re .- o f t i. it analysis, so, : can't-
*

,

uncerstand v self wher; the basis is th'' we are outA

o f compliance with 5046 at this time.
,e ,'

Q Re fe rring to Page 1-10, at the bottom e:,

6 i

NUREG 0565, in section 4.1.1 4 conclusions. You find7

the last sentence states accordingly, in t eg ra l cerification2
*

of the methods should be incluued as part of the request9

fo: aporaval under 10 CFR 50.46.
10

|

Ila s BfJ made a request for approval under
!11

10 CFR 50.16 for this analyses? i

12

A Again, my understanding of 0565 is that it is3 '

basically a document which is examining t h e .\la y 7t h1.t
,

analyses.
II

These analyses were never intended teid 'try to

meet 5046 and we have not made a request that they be
considered in compliance with 3016.

Q Do you know whether Dfx intends in the neali

future to make such a reauest'20
'

A Again, these analyses are outside the scone21 -
l

'

of Appendix K already and I just don ' t sec how they
,

'

ever were intended to meet 5046.

Selected anal.yses again may be submitted to4,

{ the Sta f f with additional information that the Staff
.,
-

|NQMMA T'CWie4( Y(*U f W kM TU N
, nw see u, trwrr*. s ,. s.r t -of

...a-
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9 0 :: acg N c.

.

I !

deems it n e c e s s '1 r '. In or-.Jr to get Confo: '.a n c e , in e t c.e r

.

to get those analyses to have acceptance i n ti apprcval
-
= a

under 5046,
!. !

Q Both in the sentence that I just read and also
,

i on the next page, 2-11, Section 4.1.1,5, which is
6 a

i

| entitled recommendat ions , Part B, bcth of those statenents,

i

suggest that additional analysis is reconaended by the,

:
,

Staff, uresumab1v. hv. BuW to show conpliance with 5046.
,

D,o you ,not, whet er x4 intenu,s to previc;.e
, - . . . .

x
03

t

! that additional analysis?
11 i

i,

SIR . BAXTER: 31rs. Bowers, this seems to me
77

repetitive. I thina the witness has given his views7;

abou. the relationship between this anal'31s and7,

10 CFR 50.46. tie is asking the same thing o'e: and ov21.3t

'SIR . ELLISON Parden me. Sc, the question. o..

;7 now I asked earlie whet'a: -- Str. Baxter is correct,:

!S when I asked the relationship between this analysis

19 and 5046 and received an answer f ron >!r . Jones .ch ic h

:o I assume expresses B5K's view that that they are somewhat
.

21 unrelated, but nevertheless, the fact remains with the

; Staff appears to oe asking for additional analysis and
!

:: even though B6W cay feel that it is not necessarv to ,

:4 show compliance with 5046, they may plan to do the

".5 analysis and submit it to the Staff.

I \m.-,ec.en.ur-n m , -

| me suuTw c.am s-acT. s. e sur t 'of
.c.u-



* O 1039
n a C2* N C.

r

,

i

So, my question now is .aethe r o r not thu,
.

do intend to do the analysis reguidless of 'methe: they-
.

feel it is req ui: : d .
.:

'IR S . SONERS: Nell, we think it :s a difftrent-

.e

!

matter and we would like to have the witnesses espond.|4
-

s

blR . JOSES: I h a ', e reau this document 0565
!7

and pa rt 1:. understana some of the Staff's technical
3

Conc e r'I s ,
'

9

In m) opinion, I believe that we already'3

account or the model conservatively accounts fo r is11 '

the effects that are listed in 0565.
i

1,
.

BSN at this time has not made a decision,.
84

relat ive to performing additional analyses but I am
i
'

sure we will oc discussing this with the Staff in the
.

ruture,2
8e

BY SIR. ELLISON:L,

3 Q hir . Jones, i .n yesterday's discussion of the
, non-condensible gasses and their possible effect on

i

0 natural c i rc ul a t ion , I recall that you mentioned that.

1 wit h respect to, under pressurization events
,

.

over cooling '

.; events without a small break LOCA, that the core flood

tank would be valved out, do vou recall saying that?
.,
s.

f

t A No, I did not. What I stated yesterday .:a s
.

._c that if the operator after a small break LOCA was in
|

|MM80 A DM O b h $A 4 (
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5

-w,

. periormlng a coo. down ci the n r un a : '.tne process o;
. .

y

~.
i

i system, then he could ,alve cut t i.; co: t :- l o o d t a ni ,

,
-

,

during the t ran s i.t ion .
4

Q Could you briefly explain how that woud hc
e
4

done?
6

A The specifics on hew that ,could be done would
,

Tave to be addressed to the 1icensee. I am not sure
2
-

9
' how it is doneexactiv

Q Can you tel1 ne whether in any of the analyses

i

that we h a '. c been discussing ccu assume that the co:e,,

si ,

i

flood tank had been va l v e d c u t '', , ,

u

A No, the analyses did not, but the analyses, , ,

w

,, . are perfo: :ed through the major trans;ent until we
|..

have demonstrated that the injection flow nrovided to
3i

the system is sufficient to match the core decay heat 'y

and the systea has stabilinea.
le -

,

The guidelines for valving out the core floodla ,

j9 tank, is that af te r you have a stable systen, and you

20 are depressurizing, and there na) be anothe: c r it e ria
.

I

a.1 or to that I .i u s t can't recollect off hand then he I

:: can valve out the core flood tank, it is outside the
;

:: range of where we would historically analyze these events.

24 ; Q Are you aware of any procedure that would
i

25 direct the operato rs at Ranche Seco to attempt to valve

i rt, ,.ec . v t. %.,m : e

| ase N C.4 % S f* EIT. S g . SutTE ::,
'

.au.. 1:e . a. , ma



NDP , NDP Jy ID'
r nc .r c.

2 end

,

i

| out the core ficod tank a f te: it 'ad acen actuatud to'

-
.

prevent the nitrogen blanket f rom entering the systen*
-
.

A I am not aware of an'. nrocedure that ravs that,
4

but I am not aware of their precedures eit her.
.t

| Q Did you assume an. such procedure in any cf
5 I

your analysis?
7

A No, we did not. ,

3

.ilR . ELLISON At this t im e , .\lr s . Bowers, I would
9

like to move the admission, first of all, CEC 3, that
;0

|

is the Failure >!ades and . f fect s Analysis o f the inte-
,li ,

|

Igrated control system.
9-
i.

.\lR S . BONERS: >!avbe we,- - should take these one
4

at a time..,

14 j
!

! SIR . ELLISON That is correct.,,
i.

}|RS . BOWERS: Let me check with \|: Baxte:.g

SIR . BAXTER: Coula I have just a minute?1.,. '

>!R S . BOWERS: Yes.;g

.\lR . BAXTER: Slr s . Bowers, it is a little '

3,9

unusal I think the Lnergy Commission offer evidence0 I-

*
,
.

1
to our witnesses but in this case, CEC Exhibit 3 is

.

testified to bv eur witnesses
- - in their testimony so.,

we would have no o'oiection to the~~ - admission of that--
,

.4 Exh ib it .

2 3!RS . DOWERS: Sir Lewis?

: ro.u r: u m u r o n t nn v.
f .pe SO/D. C.4eA T'PS C" Se w r*t ' 0 7

.. . cre 2. _ =
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mz sc.
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;

. IR . LENI5: We have no ebiection.
'

.!.
.

NRS. BOWERS: CEC Exhibit 5:umb e r 3 is adaitted
-
.

Into evidence.
4

(Whereupon CEC Exhibit 3
.5

received into e 'c i a e nc e )was
5

J MR. ELLISON: Mrs. Ecwers, I wou!c also l i'.a
,

|

to nove the admission at this time of CEC 15 and 16 and
3 t

I move them togethe: because t h e:, a:e actuall: one dc ct. a n t'.

?

MRS. BONERS: And that is the Consumer Power
10

'
Campany 'lepo rt , right? '

11 :

MR. ELLISON<. That is correct.
..
..

I think it would be proper for the cover |

L.

let te r to be removed from CEC 15 as that represents a !
14

| product o f Consume r's Power Company anc not Babceck 5

Wilcox and has not been identified by these witnesses, t

'6

so, I viould suggest that commencing with Page A6B 1
,

which is the Babcock 5 Wilcox analysis identified by |

these witnesses that that be labeled CEC 15, with the

first three pages be struck and I would move the
0.

iadmission o f CEC 15 and 16 -- I

MR. BAXTER: I may have other problems, but. . ,

-
t

'

I certainly have a problea with that procedure, Mrs.
7

Bowers, I think these are important to an identification4.

,! of both the time frame and other information about these.3

t wTt**s A T*C. A 6 '/ E* SA N O W'T'i l **CL
| .ee S;nJ*M CAM N f*1* C . L 4 Sur*t:27
*
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P A C T. '4 C.

e

i

m a l '- c T h e ,. certain!' de :' t p: c iuc tee t he tuenti.itation.

,
.

Of who the autho: io. I th:nk it ,nould be ce"plete
1'

| NR. i! L L I S ON . That i ;, .ine, e have no ' c c. a l e m,

1,
} ,

with it b ?ing ec:.plet e I ' ' a .- '. n t i c i p a t i n g that people.c
t

: xculd obiect becaure thest- w i t n e o > e ., are not frca, -

6 j

Consumers Powe r , and technically n o t. :Jentiiied in the
'

I

first part of this Jocument but wc havu not objecti.cn
3

to its inc1usL:r.
9

MR. tl.\ X T E '' - he have no objection to 'w
ed

,

Exhibits 15 and 16 betng rec e i ved .
11

I

\!it . LEXIS: No objection. t

I'
t

M h, d . 00 h n x,5 :
, ,, -

L, n. . - , s r.xhiba. ts la_ a n u, lo- are
,. .

t
l a-

admitted 2nto evidenceI.t

i a he : e up o n L.. .t, .. , ,
-,.

Iwc e exn101:a

16 15 and le are 1.cieved
1,, into evidenc,2 i

1

la i
i

19

'O

,
,j
6

84
e4 I

* *t
Le

i

aj i
4 ||

|

c.

| asTg s,.s A Pcog a 6 'l D' EA T' eie $ 1m TTM. 'hC
| seg e CAM % TTw1T?. 3 . SylTI 19F

..s,. re o :. :aa



,f4 : 1014
e PAOZ N C.

i

'IR . E L L I SO.', ; ' culd il ;a 1. k t to 'n o r e the
- '

~ ,
t

-
r

admission of CEC l~, that is the lia bc oc k ,i t i c o x anal,.t>.- ,

identified by these 'citneases 'este. day, RCP I'tung T r ip ,.
.4

non-LOCA cases.
.t

, j NR. I.F'cil 5 : '! r s B o '.-ce r s , oi cours: thi:, document.

2
J

was already amendeu on the rec o rd ind I a:n no t quite certain7

how that should be noted, but it would seem if we a:e1

|
~

} moving the adniasien of the document and at least one9 !

! of the figures has already been co r rec te d , that s h c u .l d10 ,

J

| somehow be noted. !

11 ;

e

1,. Additionally, and I was going to go into this
,, in my cross, but there is a subsequent document, that dces..

7, update this report and that was a document which I
'

believed we showed to Mr. hebb carlie: today,

i

.x Aa I recall, there 'cas s o.~. e discussion with.. ,

1.,.

the witness about 'hether or not the re was a later
,3 document, he could not say whethe r or not there specificall'.

,

;9 was a later document, but he was awa re o f the fact that
;g the analysis had been updated.

a.1 That document is dated October 24. It is a '

letter dated October 24th to the NRCn
from Mr Mattimoe,

n which the cover letter very briefly etates, in the letters

24 to vou dated August 2, 1979, I don't know if that is
2

a mistake, because I no t ic e that this ene eayz the 29th,
t ,t. . nc .c< c.o r.- %-t-s. i c
m ScsJTw C4M% f**Cr*.1. * SWC1 '2 7

e a seeiMM*e. 3. A Dma
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I
i

.

.

but in any event, the district proviceu an analysis.
.

'

entitled, Analysis S un:.ia r:, in Support a f an ea rly RL Pumo
.e

Trip, the attachment ;o this letter carries a rcrisiont

to Section 3 of that analysis, and I believe that ther
.

!

Section 7 anal sis was the basis fo: the witness'6

amendments that he gave on the ecord t o c a'.. .

I

MR. BAXTER: 9efore we follow this chain3
.

.
-

7 ,or correspondence any :urtaer have an objection -- thiri
7

.

particula: piece o f correspenaence ,cith its a t t a c h ::e n t s'O ,i
i

was obtained by the Energy Comniss ion muring discove:'11 1
i

i and inspection or documents available in the SMUD
i
'

1,
.

offices and I certainly had no objection to them using,,
,a

this for the purposes of cross exauination. |

I think, nowever, that it became clear that- ,

the witnesses had neither prepared this 0:,6
used it or. '

relied upon it in the direct testimony thev o f fe red ':e re,te

So, I would object to the admission of this
evidence as not ha' ing been sponsored by am witness,91

here in this proceeding or relied upon.,0.

,1 DR. COLE: Mr Lewis, I have a t

p ro b lem , you.

.; said the changes were in Section 3, is the Section 3
that you are referring to the.,

summary of results page"..

. ,t MR. LEWIS: Mr. Capra is going to b r ie f me

on what it ::e a n s ...
._

h tgMMA DC04 A b UM DU M
.ee scuTw camm f?wtI*, t w. NfM 57

easeve%m 3. O ELL 4
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I

WlS. B C '.. . R S : ..'11, anether thing, 'd r . Let 'c,..
.

you referred to the c o'. e r letter from Mr. Mattimee to
3

NRC , .\ugu s t 2 7t h, a n ti of course that ce have _; c t he re
t

on CliC 1~ i s 3 0.. o f '': . Janis to .Ir Codrigue:.
'

.t

' "1. oAXTPI :.c i t .11 k i n g about another.

6 )

| docu'.ent that 'c don't have h a ', 2 , ''rs. 3 0 '.. e r s .
.

I,.
i

MR. ElLIS0N I would I ike an opportunit:, to
3

respond to M Baxter
9

hese witncsses have i u, en t f l e t.;t
.

yL u L, , - as a
10 4

! is c. .'. analysis with which the:. h a '. 2 some fimiliarity They
i

11 I

have testified regarding it in cross examination and !
.. 'ss

they have stated to the best of their knowledge this..
s.

is the most up-to-date and correct analysis for this
1.L i

circunstnce in as much as it is pertinent to this he a r in g.<
s

and has been identified by these witnesses a: being'. .A

correct, and it c e r t a i n 1.r a.ppears in the t ran sc l io. ; of,,
., .

this proceeding, and would make for a much .nore complete
l

..
AO

record and would be perfectly appropr: ate19 te admit it

into evidence.
20

i

MR. BAXTER- .\Ir s . Bowers, it is just not '

the wa:. evidence is in t rod d in evider.t ia ry hearings.

I am f amiliar with. I mean we have had a wide rance
.,
.

-

,4 in cross examination here and I am not being wholl: t
.

L critical of that but M:. Ellison is free to bring in,,

|
~

|
i

..m.o.._ , _ ~
_._ ._,

W A S89488'4T84 S. * .TAL1
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6

all : o r t ;.. o f dccument s J r c :, a sc ent J -
11:e: itu: a:.d.

.

cross uxamine and test the .,itne ,c, ka . i e ge aheut their.
.

direct testimony, but thic piece or nape in soite cl,
4

} the fact that it wa: prepared by the .s a m e compan', the,.t
-

worx fe: , war not r21ted upon in thetr testiman., anJ.

.

,
.

3 .i

| 50 just the fact that he now ha'.e some tran8cripted,

/

urcss exaaination abcut it is no basis or .ntroducing3

it into the record.
? ,.

.

J' qu . n,1 7 a- , .v. ,! r s 30xe: ;, 1g ; ga) _; . ,1. g g n ,;
,ug ,

I
i

i, c u ic k r e s .n o n s e . I a u_ r c e w i t h .''! r .axte: that sin,o s'
t

II I

because there has been discussion o f t he nat te r on the,.
5

record it should not be -- that alone - should not be13

, grounds for admit t ing evidence int o a proceeding.i.s a
i
I However, these witnesses have act sa:.d thatLe

they are tot ally unf amilia: with this document 0: that

it is incorrect, .iust the enposite In effect, they have
.

t/

,

adopted it, they have said it is DGh analysis they have
familiarity i

:9 ' with and that t h e '. believe it n co r: e ct ,
!'

I

MR. EAXTER: I don't know "that the t e rm
..0

1

1 adoption 'aeans, and the fact that they are familiar.

with it likewise, does not 'ne a n i t is being sponsored..

,

here..,
..

4 ] f Mr Ellison would l i!:e to in t recuce evidence,.

he is going to have his 0:en witnes.ses-,

ano may introduce

ms, .ne 6 voun ametn i c
ese p C.aM*'Di., STwtTT gg m.;t*t 'C7

w a smis*3*tes. O. - .nm1
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}:

e'.;dcace threu.n t he;', htlt .: o t bv j u ,1 s h o w i n ., ': u :.
e

'ii t ne s f e , I n '. piece at pa;'e r and tht: a '. :licy a:_?
-

t

I rough!' f J :.t i ' i a r w i t h it and therefo:
$ c it get_ :ntoA

thc reto rd ite: e ,
.t

|' .Tl . 1.1.1.15 0 N : i o. e i: mc r t nt i t 'i t e m e n t i.' e l t e v e5

1

j is that the w i * n e d .s e s beiicve that it is cor rec t , I,

/

uould also point out that 1. the Bca ra Jeal: e. to have3

a complete : 'co:d, there i: cectainly no way aside : ram

Cubpoenaih.; the authJ: 0: this d o c u .:c:i t t .t :t t . hci
t

Ca i e nia .ne:;v Ceami3i
'

11 : ten can 'n roduc e a *c i t ne a , .s h a
t

i
,orepared it cr

ao is perse. ally fan : rr with it
.,
..

L, So, when the 7 itensee presents Babcock n W il u c., I

witnesses who identifv the document as beine p roduc tu
-

o

o f their compan. with whicii t h e. a:e f . . "'. i l i a : and bellev<
,,
s

3 it is correct and that it would be ', e r ' appro:riate fo:.

L, the Board to cona:de: that evidence.
,8 NR. BAXTER: In wh ich they have stated the' ,.

g relied upon in no ' in the preparation of their direct,,

0 testimony here4

,1 MRS. BOWERS: Mr I.e wi s '.

i

,-
NR. 1.EWI S : My major concern here is that

.c- I think that the CEC Exhibit 1~ has been revised and
.

'
:4 the discontinuity bett.een the two document: that I was
2 identif ini; to vou is appa:ently owing to the fact

s

|us71 mes4 PC*ea b */ Ce ga ?* w #9 tw,,m'L*'s in.C|
4 .e, *e 047 C4. f*setI*. 3 e %Ft 'Of

449988es3 D .1 1 ZIMI
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a -
- i nc , c. _,

I that 605 n ::da cus t a .i n anal"se. t. t, i ts n;t.- inc1' din.,

.
* C3"J D a n a ,. !U D s e n d ., : .e ve a: alyae: en to t:a ' Ts C ,'

.

,

9 i*
apparently, e iu t did ha' pen '::s that "tUD , that there.

4
'ce r e revision- coin; en anu that SMUD did m nd t.' u'
.

.

$

|
on October 24th a r e v i ..s e d a:' '' .i. a: car' : cac t ..

i

5
'

I coolant pump trip 'hich is , s unde r.:t anding is a revision
,
/

to the analy t: contained in CEC Fxhibit 1~

3
So, my overriding concern i: that I think tbtt-

9
CEC Exhibit l' .all) i3 no lon.,er t he 1N '.. a n a l y : i o ,

.,
aW

the present B L .. :naly, et the Jouble ended ' team line., -

break

7 3

I .uly be able to clear thic up on some cross
.,
le

examination of the panel. I am not quite sure what else
! .1 j

to suggest --
.e
1

MRS. 3 0 ..: R S : Mr El1isan, were vcu fu: n.sh ed
16

t he .\ugus t 2 0th Babcock :, Nilcox lette: h. the L icensee '
l 1

MR. 'ill150';; Yes, ma'am.
, c..

MRS. 30?,f RL hell, vou know, I am a little
19

concerned. There is provision that under discover...

20

that anything furnished must be updated it a later
1.

revision comes out.
4

MR. B.\XT E R : '.'. e l l , let w explain how the
.,
..

I docur.ents were made available to the Ene rgy Co:: m i s s ion .
4 i

.

1 don't know :f v,ou followed the
.,
..

I UA9 4 Mh 4 6 / P$A MM EM*M N
ene scalT%e CAF*C% EMEC S e SU t*t 'G1
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'
,

"s #.na s c.

,

i

d iscove ry p roc e: a ve. :l l , it was rathe. exten: e. .
.

'' e had so many documents that wer; c o '. c r e d,,

.-

o) the request that cather than to lu en t i f. 'nd list.i

then all, e.hich he were requested to to, 'ie Tel up a3.r
.

office at SNUD's 'cadquarter here and simply a r' an ged:
5

the documents n'. c a t e go ry and had file drawers in t he re,

I

.ehich Ene rgy Cearu ss ion .'.ersonnel then spent days :3

reviewin; and selected those thev would like to have
9 |

,, .| copied and we copi e d t he:n fo r t hem.
bd

|

So, I can't swear to it but, the document '
11

should have been in there, the updated version. They.
.

i were a.,
naue ava12aoie fo: them to inspect anu cep

1 -- ,
- 2e

and I have not t ried to endeavor to keen a list or:.t | '

i
i

,, . document the Ene rcy Co. mission re9roduced andvery
Iw .

.

every time some remotely related subject matter was i

produced te send it to them.L
I

,, But, thi.s dccument civen its date of Cetober..
m

g should have been t he re as well and they may or may not

have copied it, I don't know.0.

1 MR. ELLISOS Mrs. Bo'.mrs we do have a list
,

.

3 of every document that we copied, un fo rt una t e ly , it is
, not with me here now, it is back at the En_rgy Cornission...

. .t ,.'e do not have a list of every document that
I,

c was nrovided, I don't think it would he helpful to thes

i rvearcass/meerw Er m *ves M
see sourd U N f**EIT $. . SufTE ~47
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tO the 3Dard * O r \!! 3 ;'.X l e r 3 :1 J l IO . h a L .' 'theI heI
$

-

.

.

.

hot it waS in faCl pr0duCed by the L12en .L EO th0
1
~

best o f :ay kn o w'. e d g e , it .c a s r. c t --

4
. l ,, . D d.,\ l4Ca| s0w, . hat s.o y c i' Case ! a .1 E r s' , l a 1,d ., , . , 3 3'

.t

on , .f r til'. sun?
'

,

*
i
t

*
I NR. ELLISON: I base that .cl'rs on t he unacc-

.
/

standing that I have with the people tha 'eent t h rou;;h
.
s

those filed that they were to procure evel' thin; that-

o.

related to, among other ti:ing., t h i2 topic.
10

MR. B A X'I t R : hell, before you impugn cu:
11

iproduct ion oi document s , it nay be that one of four '

1.
people naJe a mistai.c. I think that is inapp rop r ia t e .

1

\!R . FILISON N:0, I certain1: don't * : 2s a to
1.1

inpugn vour production of document s, and I don't want
e=
1

to engage in t hi kind of discussion. The peint ic
16

there is a subsequent document and to the best of
9
el

my knowledge we do not have it and fo: whate'.e7 reasen,
t .oa

f

I think it would he approp:iate for us, at this time
19

I would withdraw ou: moving tne acmission 0:-
. . . .

L, t, 1 _. .e
*C

at least t empo ra ril) to a wait the NRC Staff and t hei: i

14 I

cross examinations since thev. are the only ones at. <
-

this tine that I know of, aside from the Licensee who,,
..

have the updated analysis.
4.

I

i MRS. BOXERS: M :' . Lewis, do you have additiona).,
Iea.

!

. n.-,rc u vt.o r me m m ! :

.ee scaw cam rTwtn. s = sufTz -or
easmeereG*%. 3 i g.asJ
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_

!

copiea'
.
.

313 . LJ|IS: No, I a :a . o r r :, , I da .; o t , E c a:
Ie ,

-
i i

I try and c, e t the'

4

I tean I had not 'ntt.all) intended to o f' ar --
!.e 3

! 'hu c a p '. that ,.e hav, *at on!' t :- .t m rkue up but ;t.

6

i :, also titled on c, o n e page. and i think ther; a:- , a :n c
,

.
I

.

pages that Je n ' t h a */ e conplet.' --.

i '
<

'!RS . 50NERS: I don't 1-,elieve we want il-

9

>|R . L .ilS: I :n a '; be able *oask ; c :'t e q u e ;; t t e n..

10

on cros: ex a:n i na t i on ba sed upon it that may help to
1,i

clarify the record t o so:ne extent but I don't k r.o w that
,.

..

,, - have a clean doctunent to offer.I really
.

SIRS . B O'.-|E R S : Si r . Ellison, let'; go back to you

SIR . ELLI5ON: Xell, >lrs. Bower. to s uruaa : i : e
L.e

this disussion, the only thing that I can c i, 1 ., that,,
.o

these ' itnesses have identified the analysis that we..,,
4/

are talking about and there may be updates to it,,3i

They have test if ied to with respect to over-g

cooling events, analysis that bound ove rcooling event s ,
0.

worst case overcooling cvents, and specifically I am i.,
..

referring to Pages 44 and 45 of thel: testimcny,.,
-

They,, . have stated that the analysis in CEC !~
..

.4 is to the best o f t he i r knowled.ce , correct and we think

J it is certainly relevant and admissible

im. w..s vc...~ acorm i c
ese scm/pe ca M'tt STitfC. 3 e WITT ' S F

wasksmGWse. 3. " smL3



I
' ,q ,a : 2 - -
I a2c su

,

At far as t he p roblem o f -ht upJared anal.c .,
w

t
. i

there is nothing that I can do about that n thi: :' a i n t
,
.

since 1 Jo not h a '. e the upJatri analysia : :pe rt , So,
4

. ,- , . ,

i t n in e, it wa u l ;i be ao : e apprcprtatc io us te zee i.
.r

the Staff and :yself cannot work out ? thing in te asm,
,

i i
I

of s ttin;, that document ind ecal with t h t. ".a t t e * ate
,

I

a later t i:ae
3

MRS. B0lGRS : I really didn't acan to invite
r

9

| you to talk more about 1, I thought perhaps zou ha:.
10

othe: exhibit: .

11
-

I,

i . IR . ELLIS0', No, net at thi. time I do hav._
'

1,.

a couple of additional questions fo r these ',itnessee.
..
la

BY MR. ELLISON:
1.t

Q Mr. Karrasch, a:e you aware of 'n:. instances
L

whe re the low pressure safety features actuation setpoint<xtw

of 1600 has been :eached i n a l a b e c e k a ',ill e c x n l a n t
1,

;

like Rancho Seco during an overcooling event without,3.

a LOCA?
19

A (M: Karrasch) Yes, I an.-esd

i

Q Could you describe those e'ents?
,1.

i

A I an familiar with two such events that have.,
-

occurred at Rancho Sece since the startup cf the plant.

3 One of then occurred in March c f 1978 anJ was

e. an overcooling of the react 3: coolant .csten duc to,

| f,RW & DC98 A in d DSO DM (D ED
eeg h LT,4 C A F4. T**EIT t. 4 SufTT '07

wasken GTCse.1 * .n.nu
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I
I
|

,

,

an uncontrolled :. n .; ;c t i o n et at:x ili a: . . ca.ater fo:
.
.

sc:ae period ci time.
.
.

I
i I don't exact 1' recall the detalia cf t!at

4
.

transient, except to say that the overcooltng ay th;
e
-

| auxiliar: iccawater was at t h e o rde r o f ma gi t t uc e el
5

about 200 to 230 deg:ces in a t i :' e peciou o' one h e t. .

and that the high pressure . n ;. e c t i o n s'cstem did coue en
,

as designed and na ntained '' actor cool:;t syctem pressu:e
a

and reactor coolant s', s t e:a p re s su r i z e r levei -- excuse

,

i a -- it naintained p:cosure a r.d p r e :> c u r l : e r .evel during
11 ,

t

the enti:e course at the event.,,

i.

The second one occur:cd in Janua ry o f this year ,..
.a

I believe -- excuse ne -- in January o f 19 9 and I
.ii.

an not familiar with that one even to the e.: t e n t I,

s

was of the first one, except that I do know the highg

;7 pressure injection systen was actuated and reactor coolant ,

,d syst e:n pres sure and invento: were maintained,.
s

;9 Q Do vou recall the in it ia t ins; event for the

.0 second one?
,

.1 A No. I do not recall.

.

Q 'io n : answers were necific to Rancho Seco,--
z_

22 nas this also occurred in other BnW plants 1ike Rancho

4 Seco?

A :es, I believe it nas,'' 5
|

svo. .nc .svc or arc r m se
i

_ _ . _ ,
. . . c o. 2. . -
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nac: s c.
,

I

i

? Could cou gice us an u ti e of the n u::.b t .
-

!-

j or times'
.?

I

A I am t ry in;; to sea rch bac: into nv me ao' just
a

from general knewledta of the operat n; exper ie:.cc cf
.C

; 35. plants to g r. e ceu an est uate , but it woula Se ' c:, ,

6 |

| rough in order of magnitude type estinate, but let me
,
i

say that tc the best o f ';y kncwledge there have been
3

app rox ;;a a t e l y 13 t o 20 overcooling events en SCN plants
a

which ha'.e come cloca to the actuatien point fo: the

high pressure injectica sviten, and b', close, let :e

I

say witnin 100 to 100 n31.
,

1,-
.

I don't know if the high pressure injection,,

w

system was c.ctuated on those 2Vento, this is just,
14 3

i

| Very general knowledge from looking at operating experience,,
i. ,

,

over the years.g

Q That is fine..

4/ ,

In those 15 or 20, that ball park estimate,,
..

that I recognize, but in those events would that include
79

events where manual initiation of the high pressure.0

21 injection system avoided reaching the setpoint for

- automatic initiation of that system?
-

- A 1 am realiv unable to answer that because, again,
. - -

;4 I am using o',ercooling in a vers broad definition hece

| as being just the times when the reactor coolant system3

,_ _. _ _
ap9 SCL/Ttt CA89*0s. PM. $ # SufTE :37

e a ss=# seG*Cae, 3, .unat
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4 t ! ,'l T, <3

,

~

,v
nWC '4 0.

,

8

l 'J :7.p C ra t u r . ' fell below .~ 3 0 te 3 IO d. ' fs reu. I ! .! rl r e :l l l ,'
.
.

not flV.are of the speci ict of t't actu:ltlJus of thm
.
.

htgh nr'ssure :njectt:n v. : : . n uur ag e- nt 1Ja that,
i
i

| '<h.-h,,, t .n. e - -De autouar c or anual- ' . ~ .,
,

!

j Q [t is possible that You could ,7'2 Vent safet':
,

[e itilre s a C t u a l L O n o n a lll u :'.la t i C salet' [ e ll t u T L' ' a C ! u.1 ! ! oil
,

1

,

by manually init t at ing high pressu:e injection, : ;n't
that c o r r e c t '',

,A .\ Y e :; , in sono c;ccumstanct - it cou nad an
ove: cool:n _ vent un d e rw a'. and thz :cactor coola:'t n re u: e.

,, s1 I

was d ro p p ing at the e. tarting of econd makeup nu:ap fo r
I.

'

l a. instance would iniect more fluid in the reacoto r coolant-

ja system and help to minimice the p ressure reduction that
.

= .e has oCCU: rini.1
-

16 Q In the overcooling event s at you define them
;7 in the broad definition that you gave them, would you '

;g expect that all o f those overcooling ev2nt s would result

19 have resulted in one ''a y o r ano t he r in having too g:ca:.

1

:o a heat syne in the iteam generator?
,

It A Yes, really the only vay you can overcool
,

|

'

f^*

the reac tor coolant system is to either inject too
::

much feedwater or reli2Ve too much .; team, ou kncvi,
24

over and above that, which the normal cont rol sys t e:'
~5

are designed to do on a reacto: Irip incident.
.

I

i , o. .r.c .s a .. ~ a -- xr

.se w;A.iTW CA M F*CI* 5e SaJA 'Of
easpisas JMas.1 L J2E
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3 end !

.

. ,,n , . . , - . .

u t L L i a J.s, : . .,1l a 1: 1s a3, . nave. t a, a n ,e cou
,

._ .

.
.cf r. arrasch 2 n c, <!1 vones., .-

2 '

i .\!RS . 3 0 ','iE R S : 'ic l l , we took a break ver" ca rly.
I

4 today, 30 let's taku another ten :inut es ,
e
-

Ucihe: c u n c r. ti.c 30 ara
5 !

recessed for ten minutes)7 g'

(Whereupon the Boarc
3

p roceeded at 11:00)e
i

.,
lh

CROSS EX.U!INATION
11

12

i MRS. BOXT!RS: Are we ready to p re c e e d , .\lr1. a
9

. Lewis?
i.t ] !

! . !R . ELLISON Mrs. Bowers, before ce proceed
'

*e
4.

I would like to clear sonething on the record and state, c..

fo: the record that 'e ha',e found out during the b rea k ,1,,
r

the Licensee did produce to us the document that the's "

atair.t ,
,

aas and that we indeec.i copy it so perhaps apologies i19

are in order
20

I have been told that the reason why, it was :
i

1.

our feeling from looking at the document that one of.

them was a afN analysis mailed from E5K to SMUD and i
i

it is our understanding that the second document ' as,4. -
.

3 that same analy.31s mailed from S':UD to the SRC and that

i n ~ nc uvcou ~ acert-s. w.
ese SCL % CA M M C $. * St.J T*E ' * 7

w aspe =GM**. J C =J:2
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'i , J, : _= a

i' ~
l 24CC N O.

.

d

l'id that Was the reason for ^ht CCrfuS On. So, just to_

*
s

set the record st aight,
a
.

! DR. C 0!.E . >: r Ellison, t b.tt _r hat vou -'. aught
4 |

it sas, but that u not actual 1<, ,, h a t it was.
<
.

.'d R . :LI. I SON ; ''o, we found out f r '' 1 :b :t t t i. ., .

5 t
1

i
j 3tati-- ls sayiny is tna!

e, . - ,

E, el e tDe Correction [10. ,d ! .5

n .

. ,
/

.|
Jones and so the docunents are different in that resnect

.3
.

and since I have not had a chance to rettew the documents
9

there ma'. be o t h e r d i. f f e :. e n c :_ _ 1s ell that I am not
10

atare of. '
..
| |

4

!

DR. COLE Thank cou.
1,.

i
13

s.,
-;31 u. ,.I3.1. c a.s.

Q >| r . Karrasch and Sh Jont 1, I have a few3i

1, questions, b roadly speuking in the area 0 natu:a1

circulation and --
1 ,

3 >IR S . BO'GRS : Could vou rull cour microphnne

closer?9

g Q -- t ripping of reactor coolant purps. I would
,

21 like to direct vour attention first of all to Pare ~2o

; of your testimony, and to the sentence aeginning on

. ,. Line 16 which says, these ana1yser were ,1erformed utilitino=

:4 conservative assumptions crer a wide range of plant
i

:3 conditions, and the analyses referred to are analyses of

i,et. w .3 6 n.o r =c o m i c
| see SCUThe CAM *C4 T'1efE*. S w. %.;tTE ?C7

e a $m.sa.G"'Q*e. 3. * .uJ.2
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| ;> a c : 's c. - ti - )
t
1

.
.
4

the li) i l i t ' of natural Ci rcuidt io; to ia in t :l l a ; d :.'q u il t e.
.

Core cooling. My questier is were :l l l e' these wide.~

rang 0 of Dlan! CCnd i t ion:. a .' 8 C l' ed 3i.tualjon5 whereD

I the react 01 C00lant s '.'s t t;:3 .!S SubCCel?d' i.e
1

i A (.M r . sa : ra s c il) icS, foi th; 5eCliC3 On5
i
!

,I natural c ircul a t io n , the .eacto. coolant s'.: ten 'a s
,

/ 4

subcceleJ. bot' as an initial condition prior to,

a

the natura1 circulatton <nd a1se during the condition; i

|
-

of natural c i rc u l a t i on .., :
iu ; '

>,

i
; y, I would 11xe vce to t u rr. to

. , - ,
11 ! ., age - -

- c in cour
,

testimony, start ing on L in e 22,
vou make the followins

.

s. f

l
statement, to dete: line that natu:a1 c i rcul at ion has

,.

.

]| been established, the operator must nonitor three34
i

basic parameters: (1) reactor coolant tempe:ature,
.,

3 (2) reactor coolant pressure, and |3) iteam generator
. , , level.

t. .o

Mv c4.uestion would be in wnat wa :. could an
t

.

,

;9 operator determine whethe. or not o: distinguish between
:o

single phase natural c ircula t ion and re fl ux boiling?
:1 A

I think the basic difference between single ,

;
phase water liquid natural circulat ion and re fl u:< boiling

22

is the reactor coolant temperatures, during single phasu
24 solid water natural circulation, the reacto r coolent1

'
,

'd i

|
temperatures are

subcooled and during reflux boiling
|
I _ . ~ .. c ~ - -
6 scun cem st-cr . s. .. sur t o

g a se.iMM*=. O. ;. mu
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i

f PaGC N C.

.

i

you .ould bt indicating a e a ti' 'a t ,:G t.' o n d i t i o n el react 0r.
.

Coolant : 5 t t' n t e r'1D e I a t u r e .i.
.

Q .Vould the e,erato: oc obsercing a d i: Je u.:C '.4

, { in Delta T between cola arJ hot leg fo: * Lese t '.- o-
t

i

i difterent conditions?
5 I

.iould he be able to tell whethe r o r not he
.
/

was in single chase or in reflux boiling based upon.
4

Delta T ''
9

A Ch'O ' . Jones) No, not based off of Dvita T,
i

hc would only be able to tell it by the :aturateu t e:'ip e r -1 ,.

atures in the hot lec. .i..
i. o

Q Now, I would like to ask you a question based,,
na

,4 upon statements made by u:. Nebb in hi:, t e s t imony , g i '. e.

me one acment,1., 3,

Do you have a copy of Mr .. ebb 's testimony"
,,
..

A iMr dones; Yes, I do.
.

i .-

f

'3 Q Okay, I would 1 1.< e
:t to look it Page ~.

79 footnote 11 -- I think it is ? age 9, footnote 11 --
.g where there is a d isc us s ion 4 arling a scenario in

.j which it is stated by Mr. Nebb that nanual initiation
4

.

of HPI could delay reactor coolant p umi) trap following..
'

., a small break LOCA..

:4 Mr
Webb asserts that this would result in

23 carlier emergenc) core cooling systen initiation but

| i .ax ,. . r.c . v t.. . ~ at - e ! c
i es, soutw can ft*E1*. I e 54;r*t 107

e&$Mt 47T.e. 3 L sxg.1
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,
i

j PACZ N C.

.

6

~lo re l o r s o i "T a y a out 01 t! 2 h: ak. Ce t:1 j O'' gl. Uc
.
.

VCur as s es f :en t Of th. Het 3ffect of I'JHual 1.li t 1 i t L o n.?

o f !!P1 in thia :) pe et s i t u a t i o n ''4 I
o

A [Mr Joner a<ll, let ':l e - t ile r i' .a re th 20.t .

|

| t ''D e s o[- s-"1i 1"-
3 r. n _, ' . - . e wo u . -la real1, . , , at g egg

- t :
3

.s

,

*jto adLress thiS prCh1 ten.,

i

The firSE iS a Very gene;II Classi[iCat10u of3

small break
which could be : illl bren': 'ithcut stt a::.

%

9

;, e n e r a t o r fetdwater.4
tw

i

I:o r these cases, for that spec i f ic case, you11 ,i

-
,

|
e

again go into a n o t :,e r two classes or acc1 cents. unes
,, -

.

.,e

that will
. -iust generally depressurice the system by
,

,i itself belet. 1600 ps. and then the very small areaksi.

which would not.

nece s sa: il: depressurize the s'. s t e
i

,, prio: to the generator drying, out,av

For the cases whe -2 vou ' ave a rapia depressuri-
.

ss
' .

13 cation of the primary 3" sten, manual acuat ion of the
9 high pressura injection pump will only aid you in the6 -

- n. process in that it puts a little ciore water in the systen..

21 but, its eftect would be relativel: insignificant.$

-

both on the delav. to ESF.\S and certainl'. t he re should.

be.,
; no voiding in t he p rima r:, system when you get down
.

.
-

't

:

3 J to 1600 psi, and I will go and explain that 5 :c s t e m iri
;'

.
.t i a tew minute:

,

|
i,.- Ar.c As neu r- acervs. c

e m SC.A/TM CAC.4 ff=f7* 1 = WW 37
= Ass.saeq tv., 3. ; M4



|:t 0 j n- ,

'' ' ' 'p a g;; 4C.
I

@ |
.

b

r or the :a 1 l e ' a: ca':m ,s n i c . . va'l no; .a l l'
.
.

not dep re 3 m.r ! ~.e the sys t e.:, those 'n.k. would >nd un;
.
.

h av in g ta go to e3 :entiall> a bleed ' d feed type
,s '

o

. operation .
< node 01

.

, . or a vec a t.ch n res sur: cenditaan-

.t
;

and tho;e b: cak a: c ext: c m e '. v s :" a '.1 and a:_ not int

5
|

uhe b reak ize : Ing ' 'there iripping the :Jactor coeIant
.
/

!.nungs are necessary.
2

That i o, the .01 square foot 70' example is
9

a brea,s that ,c i t n, o u t i cedwa t e r u,oe s no t get to
-

a, .. A b.r
'O

i initiation inJ b:caks smaller than thit,
11

iIn the pump trip stud , what we Ecund wa; that
1.,.

the lower end break, the lower break si:c that causes
1 W

proclens is a . u)
i -

. ) - squa re root b:eas.a
* g

14

So, that the smalle: b r e a k .s ;; 2 t t i n g t he H 'I..

.:

on earlie: is just a benefit in that you supply and
9. o+

makeup earlie: to the svstem rathe: than any delay,
,i

waiting for an operato: to initiate it and that is

the first case.
19

I will .to to the next s: Lple case wnich ic.
.

,1 break which is within the capcity of the high pressurea
.

iniect:1on system it sel f..
..

There are select break sinec relatively snall,,
.;

4
- ,i arounc 000 square teet, whereby actuation of hic:1 :

.

, -

i

3 pressu:e inj ection pu:ans an the autonatic ESFAS .ignal

i rs .ne .s vr.um at .ms. : c
.se scn/TW CAF**:4. f* *ti'. 1 W SurTY :07

. a smis=G TCat. 3. C., n%Z
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-
I naz sc.
|
|

!
i
i

.,

,eill natch the leak .:te rign: at that t i::e .
.
.

.N o w , if you have f e e d '.. : t e r a '. 1 1 '. a o l e vou ', tl
*
.

na int a in a solij svstem and h,"e natur^'. c rcul at a n,

4 I

I with a supp1; of HPI wat o r natching ch .: t ' s i n g, outi
,

the n: cal
6 j

Actuatin3 the HPI .arlici, at a n t,;he r p re s su re
7

rate w o u ,. u; ce o f ne 1.m o r t an t ' . I' a t s o e v e 7 in that wnen
e

3

it c a 4e on, the system sculd depressuri.e or repressurice,

slightly until it ficis thts equilibrita point.g

' The last classes of breaks a:e the ones t !.a tjj

!

would normally dep:essucize tc 1600 ps1 and uit'mately,,
4

, . o i d ; .,. ,. :n . %. . . .a , ; ~.. a 3 s..
;. , . . , .,

a. . . m_ .a ., .. i . . .., . . . . . . o.

,

y For these breaks, what cou have to ex mine

.: at what sy8 ten pressuce: woule cou flash in the c ri in:
6

4 systen and start creat ing voius /~

If you lave natural circulation establishedt-
ed

I

p. in the sv.; tem which you de a f ter you lose the reactor
-

19 coolant pumps, the flashing pressurc is rough 1;. 1400 psi

20 so that if you actuate the high nressure injection pump

1 above 1600 psi, or waited to 1600 psi makes very little

:: difference in that the system will be solid at that time.

:: Additionally, in small break LOCA the
,
,

.t i pressuri er will not drain until you are below 1600 psi.
l

..
So vou '.111 nave, e s s e n t i:. t ,. y , a :011u water

,, . . , ,.,
-

:~rt. .nc .s n.ur. = m rt.s. c

| e so.rtw cam m.tr s. . su m of
..~,.o c . a. -_=
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,

1 o .- ,| maa: n c. ' - .
1

.

1

condition within the prinarv sy ;t en ' ith !.c ca s. e p t i a n at,
.

n a r cu l l '. the p r e s s .: r i z e : ud the early actu.:ticn 01 the.

,. .

nign Dressu: 2 i n j e t. t i o n just O t in :> ro'. it;c 3
. a

t

! little nore fluid inventer) j n t he prina:' . cst 2a to.C '
,

I

j be used late: on in the t.ansient.: ,

So, looking at the d ena>:c that .\! r ..abh has
,

i

in his testimony, which suggest s that nanual actuat ion

o f high pressure injection pumps could Icad to a partial

core uncovery, I an in disag: cement with ilim fo r the0
1

.
4

l

11 I reasens i just :tated,
i
a

1,. l, Q All richt, let me turn to this ;atter c the

,

I
'

i
1

double ended stean iine break accident analvsis.L,

y Let ne s h o '.- Vou this letter cf October 21, 19 9
g which I referred to earlier and ask you if vou a rc faniliar
3 with the let te r with the analysi: contained in it '
17 Do you have your otin copv of that :

>

13 A I am not really sure, let ne check. ,

;9 Q If vou can't locate it, i t ;s net important, it
o is just that that is my only cepv

:1 ,\ I be,11 eve I just round it..
. .

.

,

i

n Q Oka).

:2 .\ No, I am afraid I have the earlier versicn of
i

:4 | that
i

i
'5

| Q Please go ahead then and lock at the version
-

f

f ieftha nC***.'
_ _'s t3aa *W Arm"*%

thii
a . . - ,

g a ss=4>=aM*4.1 1 M
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|

|
t
.

I*
e

I J U it l '. J . ?ll .
.
.

.\ l a :" re3d'- I ?, ll e :
.
w

f O .\r e Y c'I i a n ' .1 :. ' h [ t Il t h :' ' . T. 's L .

~ '
'

'

. s

|

A 'es, I a "1 .' !"l i } 131 .~ i t h it, l!! Jat '|1 t '. r '' 'i .i

.t

Q I: t ': . si t the analVs'a . h i C !1 YOu h l' " e Ier ! J !N LL

b
',

car 1Ic. when you lmanced th2 vc idint i: u: ;: en .tn SC'
.,

/ .

i
.

l,. X n l D i t IOI l u e n t i f L C a t 1 J II ,,
. . , . ,

3
.. .

i

3

A .'5 0 , it iC 30t.
9

O
'

'O
'

Is the an<:1vvi., containe1 in the October : lth '

i

lette! W :'. c h I :howea veu . . . ' ' :nals ia of the s a m t-
11

~
u

t'"1) e O f a C C i d e n t which we are considerine he re , the,. o
6

i

i double ende1 steam line break"
t .- ei

|
- A It is the same type of accident, let me try14 |

-

I
'

to draw the perspective a tit:1. S it .,,
i.

, o. - unde standin- that t h .- unal'cis 2 :'It is m'.
s '

CEC 1~ was done at the request of SMUD for a concern thatL

they had.,,
s.

That analysis, as I stated oreviousl,, th:.-a - -

0 erro: o f 12 cubic feet in that Jacument is incor:cet,.

:1 and it is my understanding that the revised number for

- this SMUD snecific requested analysis is 100 cubic feet.r

w The analysis in the October 24th Ictter is.. .

:4 a more severe analys ts which was performed generically

!! for the Mh plants in responsc to 1 ? B u '. ! e t i n ~o05C.

! mrtena r co.a u 's t<< n -..a P rs. a rtn. \ c.

m xutw om stern. s n. surt:07
e .w Tee *
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nc: s c. %",

l
I

f
. .

< |

I so t he. are : l i .g h t ' L' i f. t l.rt a n :l l '. c ; and I 3:a 101 4urej . .

- ,

. ,

| exactl', what the dt.... ace. tre : .eculd hec; to >2:J
.- i

I t h i:, 'u r t !' e c to he able t a p ic:- it out. It i :. not h '. m .A t
.

f ro:a ::.e text, and I would hart to r e f r u / h a:. . i c ' 101
.te

; before I could .a:, chat the exact Ji : : e n c e :, ar_.i t

Q Ba:ed upon t: .a t docu:at n t , under th" no re,

i

sev re analysi., a s s u:np t ie n d used there, do cou k ow-
1

what extent o' vo i a i n .. , waat a x i.. .u:a e x t at cf voiding9

i v;o u l d in ax ociated with the double caded stean line'

la '

bleak:,"

|
ii There 1: Table I can snecifica11 a g:aph,
'

.

e ,

figure which I can <pecificall' point cou to.a,,
'~

(Indicating to '! r Jones)-

.i Oh. Jones) It is app ra x ina t e l:, a voit of'6 t
f

250 cubic feet in one of the loops, and there is another
i

void in the other hot leg loop which appetrs to be/

,

about 200 cubic feet. ,

,8,

|

;9 Q here those wit h the p ua.p s tripped;

0 A Yes, they were. .ia i t , let ne check on that.

21 be fo re I make the statement.

.., Excuse ne, with the pump t r i .n , the void was
-, 250 cubic feet in one 100, and in the other 1000 it..

1
-

!

a4 ; Wa$ about 1 ., L'.?lC leet a n L) that was Witu a .D u ?""

*3 . ,. .

. .
. ,

,

- I trip.

( ttraiarc a6 vtew 83r=: arm mc
e scum c4*<tts, rmrtT s. e surtt u

= A SP.4 8.**. Met. 1 L .rama
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.i
i

.

I

Q Ahat d i. a .Ju: i st. of 1; 0 that ou ,are Jaril?
.
.

jn cou: t e .: t t m c n 2 0 .. th It :12 M ::. u I ; ',a t t.0 'u m ..i v e>,

.

.

been trtpped c1 's t 7 . runninJ'

4

A 1. , .n1; wa; ;a a :, e d o n , L. aquD. :* '
,

.-

Q Can you ,1 t e n' . /Ou Op inion as ta tne le g ree
'

4
*

I

to which this 250 cubiu fact vo di: ace, t ':e dt. _.

'

,

.
/

to which that .i ght inh : S i t :' a t u r :i 1 c:rcularion"

3

.\ Well, the analysis that was pe rla: m d incl:. dud
7

t h t. effect o; that .aidi 4 c: na:U.al c i rc ul a t io:,, .

10

i don't have a e'.c - : -:ne relationship as f:r a; it it
11 i

hada,t in cifect 0: ;ow sign t r icant it was, however,a
..

t,en
1 .

anal''er d e.no n s t .'a t e d t ha t adequate na t i. r.17 c i rc ula t l an
13

war maintained throughout the t ran sient to keep the
Ts

| core ccol.d.
i.e I

NR. LEWIS: .\' r e , ilo we r s , those are my only
16

questions. Unless the Board thinks it is necessa: Ii ,

et

believe that the t e s t im on:. will st and on i t ., own. I
13

am not certain that thic lette: has to be in the record,
19

Nr. Jones has testified as to the revision to the CEC
0.

1~ for identification, anc unless the Board believes,,
..

this document has to be in the record, I am content to.,
-

i

rest upon the develonment of the ' eco rd as it exists.., ,

..

DR COLE. W: c CEC 1 admitted into .c r i d e n c e ''4.

MR. LEWIS: No, it has not been admitted, it.,

| .gQS 4 I@ AQ $ U$4IM N
eeg SCU'De CAMTC4 STM O S. # SUf*f ' 5 7

e a se.s a.GT"A". 3. O sr4
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'Act N c.

I
,

t
4

wis withdrawn in fact. It was i d en t i f i e mi , I rw a n it has
.
.

| been i dentified and that is all and as far as I am '

.

.

, , . - . . ij conce rned y thin,s tnat
. ,

i, a t i nn
.

p r o a a ;o l y sutilcient for ;
.

$ '1 '

I the d e v a l o p": en t o f the record, it was used for c ross
|.c .

I examinat:on purper a n ti I hellcre has been revietJ through', ,

5 !
,

the oral t e .s t i n ony o: the witness.
,

i

:

3:K. BMTI P Excuse me, \:r s , bene: I don't,

.

| know that there is an e f fer pending , nav I proceed wit h
e.

,
.

; red 2:ect at t h i ~ paint "
,, .

.u !

i .'G S . B O K::!! S : Well, one probler we have with '

i ,i i
-

s

kIlkO , $} OnLN 1a VeTV 3it e i j , s '. 1C [O t 1 I'o u { fl t ie,

4, a
b o

late: Vcreion of CEC l~ and perhaps it . : bet te r t o, |
,

,- +aw j

C Y C }~ } '. l a' n c ) e o a' I[CE oa } I.) O } } Y (. ' t'l b o I) 9 2'I. uI1,, i *
e am 6

4

N elf [e ([. [C {} 'g ,1 j'g (; { f } {.]; {)
- + + ,*** 4

- o
i

e k C D ( * e O o .! n II! S t ;1:i t ;1!1D } y s iss ,I
a

dw
|
i

i t lat n :: V nCI ' ave ', i V . n } } } r ; u f f .l C l e n t t ilrie ...
4/

a \lP . L E l, ! .' I a':, p e r f ec t l e h . !n p 3 to have that.

*C

aone : na c :.o o a n g to ,p m er thm aocument, .1
,

.

,, ,

i, i

CoNCe'.5 I I C l .' ( e Il C - 1. C i Ie ' e [i i. ' 4 s| [| i8 I1
4 ',.0 g 4

,

4

1

-s A g1 ( . C ff ( h (' (-

l b .: ceitcini, . f t !: 2 so:.cd belicies t h.; t it would nahe,_

...
,
,

.l 1
-

-
. q q # 3 ,k ., L, t & 4 4 y - e L ka ' i( i

~*
.A k * 5

w.,se y y

''Jt h2 be rd 'irht: wjin r c ," a r u it trvtng ;e g t. t; , ..,
.. ,

t

2 ,' in2 document intt tbt "ecera 0: not. ,

1

2

' | 95ES%4T.f6 A L M C4 LA DW Nt1 D ?1M, IN
t
4 eN WJ7** CAWys TTD C %4 SLm MF
#

4AAwi W 70*4. a. L Jm2



1069 ;* O
, PAGC N O.

.t
i

|
i
,

je
t'

a c H J.N : m . illison, I belieVe vou wit hdrew i;

|*̂
1 vour eff.: c' CEC 1 s'u n d i n g the '; roduction ei this '

t,

I

l*
~

Sta f f docuaent and u chance fo: the witnesses to l o c i:
'

4
.; r it H' what ycu il.j a r d m a j e vou decide that von.

i

.e .1'
:: 11 want to effer 21 c: still it to leave it w i t h d ra wn ''i

.

I
5 |

'P. l i. L I S O.'? M'. Shen, .' th- record now.

-
. ,

4
I

s t a n t[ s , we wo u] m' 3.1;: e to cite' L~tC ' ~ and t1le una1yJ1':
' - - - ~'

.

:
.

1)l.11 I fl *. blt * " il .' "rL 2 ' l}a Ie4 } ' s.' C3 Yea Y 'I . - Ee 5i O eIl $
* i

C4 s

o '

thai w e r L- Y O 1 ' e d I'V \' ; tOwCI.

9A '

IO

YU 15. i n k I .o l i I e .5 e wl ne5Se5 'Ve h e e n C .) e.

i.
3i e

10 i c II '.1 Y I }le $i ' O C u Ce n t .' ' t ic h> ' 't n a } [ 3 i .' lil t kit s

,.
je.

; t' 2) ! J C :' D l e }1e r'. Ci n d f0: that red 8Cn wC belieVe that iti

i
.. t
Iet

^

i: h ; I Il ! 3 UV :n' il l . s i''' l C. S i. b 3 e , Il u t dt t }Ie ;! T!C 1iDe.

s ,
t e ;

8 w. ( bLw.Ea a. eb . a. . t w a k w . 4 Le %I k.
. c., !
4

weYe .k e IT [ iC b [4 .'. 3' C r[1 Y. IC r l{ d 1 C hl '[UVlew and hai a <

'o ws

'
m e . .. 6 ., i+ #. % .. 4

|
'

. ] i t.. . .s t., L, . . , . 1 u> .m - m<L -. u> 1.+ r , , , s p. . .s.1. , c e ..

v < s
. - oj . ...

I3 !

! '. l, , 1

. b. . . +m r ,- d t, , +a . .n. u. , , . , , b. .- . + b. ;, 1, , , -
<. recc,u. , . .. 1.< . v. m a... .

9 k

' actual:V re f l e c t': the - W .in: ! v.: i s , it won 1) bc octter
ion

sw n

I 10 IlaVe o .' D n' J in e d analyJid i tself. ;
1

~
.

,

3 3 - . .,, ,

bO 'I C ; , i WO u i L4 .5 0 V e T1 f.1C J S S I O R O!- p .,unC }-.m
64

4 9 3

b

*.

..
6 %I .ak ..ieEaYb . 4 % & .b

e ne

. t
.\'' I
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an , s .

.3 1..q-v. m t too . ca. .6

1
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..

tt .c. L, ,,. . h. ..
.,

, . L- ,v, . u.
-t. t .46 s 1. LvLuy a ( e t - - .. L.. > L,

e ,

i
4
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I

It is my understanding that one o f the things
| that has to be cleared un here is exact 1'. what is the '
,

i-

i*

| relationship between CEC l' and this October 24th let ter. !

I
.1 |

5

,
+ 1, ,
2... o .- ,. e t t. - _ ,e 'f.

.s s. . e, * , + -

, ..\. . e , , ,. .,. . . , , 1.. . < ... m u -
I

: | |
.

a: eine l y s is cent to u by S':UD a nti it is a :evision on1r
'

i

$
I,

| to Sect ion 3 oJ that ana:vsis.
,

.
O

Properly : .; e a l. i rq , ths Octo!-n 24th letter bv
,

3

itself, it rea:h can't tand by itself, it would haVe
9 .

te be '; part o f a:. lysit includi:g the origin 1 !

10

| 3ub'._ on o f Aucust 2 th .nc also the scrised a n a l v, ; i s
9
i I

.

|

w!11Cn , r. .>Ones-. . M
,

h
.

. IS P D , e 01. when he I n d i c a t e t! I n, e revised
G n

,

si e. :' vc : s. : :. ' count.
,

'
|.* ,

..

It is Dpalently "Ct si)eCifjcal'y thir
I .i !

analysl: SO --
I .t

t y *"' -,q '+y-y* g

De--.aCa Mrs. biOwer 4 eNCuSc Ge, I haVe i
|. s

,

16
'

to point out that I t h i n ', this Illus t ra t es my p roblem
;.-

A/

! With recriving into the reccrJ J o c u" s r' t ; ..t parties'

, , .

.O
l

{ C OIie intO th, }icaring rOCT wi t }i JCC use (O! cross
i

s. e.,

; e X a !~. i n a l i O n
0 I

.

4

i i
,

. !1 e v ".a V e n ' t hcen "eVieWee carefullv bv
e. i

counsel c. the witncsses in advance '

sponsored, !
' ' ' '

u
,

I

] a!1d Derhaps ".01 rSea:OneC r' IO thCi! CC'roCine3s as'

[..

O[ t 'l d a v .., -

~~

j '. , I'l a)[i 5 h '% Gn'1 et t hi: matterfe i-
i'"
1

I
t

:!
, i , .. . n s . n-.. n - n -,. . %

| , n.% c; = u. m m f e- se"T N-
'

e nsm N*M.1 * .T.E;
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a a macz sc.

I

I

I rest unt il af ter the luncheon break and then perhaps we
,

. ,

: can c, e t a cleare: p ic ture o f wha t we nave and the :
,

-
.

| '

2 w i t n e s s e .' i. 11 have an opnertunity te al ne take look,

,

!4 :.. ..,
, a. .

,

*
'th . Si105 : 1 t;ould also 1.ke te cay that

,

3 | in recards to CEC l', von know a substantial fraction of
!

1.

| t }1a t d e C u:'le n t C o n d 1 .s ! 3 o E gr3p}ls h}lC s e Origin and#

f

3 relattonsnip to the rest et_ the d o c u:ne n t w a ;, never
. ..

:

,

accurately est.bl s!.eu ve s t _ -Un even.
'

+ .

i

No c r. e k' : c t: e. a c t l' wn;eh case the- were
f
.

1I
l, a 1 ! h;t.gh ser.e hcu;bt it was one and zone thought it !

,

,,
i.

might be others. I .:a reluctant to n ly in our decisien
.

|.-
4.

-

On anV s. 0 C u ' e 'l t Cr pair 0;. dCcu10nt' ihat S e U F'. S 80;

14 | i11 was!O together.

*e(_
: I would likt to knou ''ter Junch iust where

1

't
**

i

t t}ne g i ;i' .'I s C ri:'.e f ror. , wh i S, U C t ; c n I d'. c a n s J i!.c e UCp
|_

!e

i an't 2dentifv .nv Sectien ~ in t !.e ;'revier document,
i

s. .e
.

J a t; w . '. V ine rar1 Cue nl y ri-
.

, . .
.

, C u ,', i c [CC13 3' '' J C i t. s.

i

17 i
'

a ;n'. e , ' i: tne two decu cnts, t. co r re c t e d do c u::.en t
!

0. g
i and so On.
i

.I.

It i. ou it t ccnfusi:,;- it t an u. r i ;, '. i now,a .

l. ,
.. ,

.I I hink.
I..

j..

- She' , w u- 6;ould apIce ti it.W EL'.l SON : '''
i

"4- ,

* h e . u- i ;, S o r.l e i- i n t Ci cen. ' :icn On th* point andd
<

._ .|at

u

I
i ,

O k 847..h % A U@4 , P f 4 D ed h (%M IM. |N4

| v.Ani certi n=tr*. t . $.rrt :cr
> e n * .< m.am :. :. r.u:.
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2 :
. naz sc.

| '
>

.

|
,

.

$

we would hope that both the 1.;censee and tht- Stai. would
.
6

do whatever they can to clear it up. he are in a little
?
.

!

'D i t of a DCC: p05111on to a, that ''nCJ we h1ven't .
1

k 31.ithOr t h t's e dOCu10 nt 3 aa.d dDn't access to those. '

I.e ,

l "R. BMTEM Yes, vou did.
6 )

) .4 R . ELLIS05. I am willine to'

, ,
- st at e tha t fo r

, ,

|'
t n .- record I didn't .ho r t h e .' . --

3
i

! 'b , EMT!E I so:rv, I t h eu;c ht veu said

; effer, excuse r. e , I didn't hea: veu.
:0 ,.

!

' &

.' I R . E L L I S 0's ; Since we d:d not author the'

11 '

l !

!

c'o ;ua cn t s no r have a ; <. c s to those neople o'hc did. '
.,.

Ie

,,

iho 'y thint t h in t.'
...l'' wh t he coulJ do .n 11 It

o '
g
.-

"espcat voulc be te t ..L e th; cp crrunit' ic a si. N r .
.

i
, .

'lo d r : G u e : 3

6
. h i;o is ta2 ptrson i c e", t i f i e d at receitinn,t

-

i llc d o c 'O n t n t wht n he .+ ppe 1 r what hit und e rs t an d ingu
2

L

of it is...

|o

MRS. BON!Rs: ':r Lew;s, h.1r e vou cenc]ud:c,.
.

..
,

I

voul cror C A.u:ina t ion .9 ,

,

i
j .m , - - s-

.ae .' i n . L 4 ,i- h ., Ied.1,--

i
l

s . ,2; . ,, o . . L, 6, : r:ne., . . '
.i

* n nn

.- a Da vnu Wan' t o }' O a h e a d , .'d r . L s: ter?.
;

-,

1

:: '

.s h M T? '. The lari c omm ,;t then, are we
i
n

| I I b b g k g i 4 o 1 . g

!

*$ 'o: t he vtcore. (1_- t o b e : ._ 4 1 ;; lette, until ':1 :;c c . i ntie:. -

i

I
,

j | a,3,t A M Co. A 6 'g' f* f 4 ? h4 EEDl'M- h-1
| m gr* w O A M*tA f** rf. 5 e 5,W 'C7
I
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<

l

,

I
'

appears, i :, that the .a y it i yoing to be l e f t ''
.
.

MRS. 50NFR5. I thought after f o l l e u i n '., t h.c
3 4

~

! lunchcen b cak that ice :nicht
, -

be - - i

I
,

I .'2 . E MTE R : :r. 'R o .: c 2 3 c c : ] - not a n.n e a r i n t'

z -

.t

after lunch..

4
,

I .N! R S . BOWERS: I know, but getting a clearer
I.

/ j

p i.c t u re a :, t ).T i s , u: cou r w ,
. ,

pcssin;e *o put
. . ,

._ ,

3

, -

3 .
.

'
. -' D d ' l i'_ ll t- 1 en ICf t 4115 ,1 .ltUs pHTpObC..N ! .

.
1 .

t

i
\!R . I.f!KIS: I.c t at naLe a succestion. We.i

'

- '..
sd i

,

' do haVe ill O u! T e C O r d.> n.re the ,l u t' u S t 2~+Il analy8iS,

11 g
!

'

,

16
. 4 i

' keL. .a e 4 , 4d (4 k n o 8 = A.

f
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hope fully r:a int:,i.n t h; : cactor within the lirit s of
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itae reactor protection system.

So, our approach to this favorable svstem i
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i, design feature hac. rea ly been to deal with the
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consequences of the responsive system and provide a
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o: the feedwate: transients we have beensystem ups}ts,
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talking about, the reactor protection system is designed i,
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te trip the reacto: cne p eciuae
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!

conditle- .le"th2 reactor ts at power.,
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., .. RPS with a h i ch ;,re s s ure trip c: the low
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i
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trip is designed to stop the power operation, if cou will,
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'.' o w , saoulu; a . allure in these systens occur,g , . .
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| .chich might 'esult in an overcooling er undercoeling !
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co nd i t ic n , the high pressure ini ectic n s r s t ein is designed
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The first is that the high pressure coolant --
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the n g }a react e r c oo l v:t pressu.e trin setpoint :s .cwcr,-
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challenge the safety systens and burden the operator
,

7
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In addition, procedures have been developed
-
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: and imp l e 2..e n t e d fo: init iat ing a controlling auxiliary ;
e 1

i ,-
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fecawate. independent of the int eg: ated cont rol sy ;t em.
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rhis change, again, further assures that i
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I
i auxiliary feedwater will be available t o 1.:i n in i z e over-
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c o e l l:.; and 1.ndercooling events following a less of
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' The a c tii t i o n a l .na'l breat LOCA anal) 13 t i,a t: .

n
aw

t

: was pcrformed ad the operatint ~culeelsacs which were
11 ! ;

! i

1 innleatated, p r o ', i d e t fu rt he r defense ir depth that an,

j.

! in a dqu.:t e cer' cool 2ng conditien will not be ach:.eved '
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.iiR . FLLISO.\ Parcon ne, >! r Paxte:, alease
4

I would like to st at e ser.ething, serv quickly toi the
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you w 11 de ressurize the , u t e.n b e l o .- the hich p:f c :ssure

2 injection setpoint, well, actually you have got o r. , i t*
.

,

I would j u c ~. refill itself, is what will hapoon to the sy c t c r.
'

. .

| u l t iria t e ly .-
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5 DR. COLE. '.ce u ld n ' t you then have 'c o id s in the

" urmcr heau v: th< vessela though?. s

J

.
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. M3. J O N E ", : 't' o u :na "> have voids in thc upper head>
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correlate nozzles, the hot leg noz.'les, so, it has got-
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release of any collected gases near the top of the reactor
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,' vessel? Can that be done?
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I ' "R. JCMES: At this time, I believe it is an
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? NRC recorrendation in one c_ the docu~.ents and I believe
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W it is still being evaluated. I don't knot its current

.

status.,
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we wouldn't let them do that that way, right? Okay.'

.

!

,,R. v eno : ao+; me.n r. . , v, c ss
.

i n
-

MR. K7. RRASCll : That is a low n.rossure co.eration.- > .

,

1

I

: right icw during start up cperations.-

,

i
'

: DR. COLE: On .oace 32, sir, line 13, you acain.

.

rcfer to analv.ses that had been nerformed and could .vou.

, .
%

,

7 provide tc som tjuic,ance as to hat re:erenms you usec
,
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i

: there, sir? What is your basis?
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of water for that systcm is the ' orated ', ater storagen,

i

i tank?-
.

.

.!

. MR. JONES: That is correct.e

i

DR. COLE: Say fou nad a leak in the system through.- ,

t

I

i

a c.ilot co.erated relief valve or a saft.ty valve, how longe
.

,

t would v.ou be able to cum.o into that system with the finite. . .

storage of the borated water storage system, which is-
,

!

. i about what, 60,000 gallons?:

'

; MR. JONES: No, it is o" the order of 300,000
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you would have 300 m nutes or rcughly 5 hours...
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the old ANS standard and then, the aeroband is dov.n to, I*
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think, 2 or 31. It is a very small acorband at this time.-

.

;

9

DR. COLE: So an accettable 'ralue now, in your-
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opinion, is 1.0 times the old value?: ,
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; MP. JOSES: That's correct.
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.

if it's -- can you identify for the record, the analyses
'

i

I

f that you referred to?
t

- .

4 '
A I am aware of analyses submitted by the Midland

!
t-

'

,
Jonstruction permit holder, and I believe that that was

i

.
.!

;
| done by the B & W Company. The Staff also had anal"ses done
. >

5 bv the Brockhaven National Laboratorv. on overcoolina transients-

f~
'

: and I believe they have been discussed o.reviously..

- O Mr. Rubin, I am going to show you copies of,

7. documents, it is really one document, that has been identi-j

'
''

! fied as CEC #15 and some tables that also belong in it,
i

iI

| identified as CEC ii l 6 .
i

i..
'- -j Is that the B f, W analysis that you are referring to?

A CPC 615 appeats to ac the anal.s.s provided in
|

. '

the Midland c.lant resnonse,''

t,

.

-

'-
CEC ::161 believe was also included in that response,,

!

lx'"
! though I should include the fact that reviewing these analyses
I

.- +

o i

; has not been my responsibility.
. .

!
., i
''

| C Was that thc ru a sun 11ty of any other mer.ccr
r
'

..
''

of this pa.el?

-e
~~

Is (MR. NOVAK) I assignec the responsibility to,

i
-. ,

! another engineer in tho branch.
-'

I

!
.

3~ ' I wonder if I micht
1

-
add a co=cnt to scme of the

!
...

" dialocue.

,
-

r c, ; a. r. 4_ 4.- .c._.,- %m m. . . . p. . . . o_ c> . . #. ,cc .
c.

. . m . . W.. .r ,
. . _ . - ~ <_

=
~

concern that we discussed with regard te overcooling really
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,

came to focus when we met with the licensees of 5 & W
l
!

reactors durin the end of Aucust. I think there is an
-

i
6

: I 823 meeting and I think the Board and all parties have
i,
i

I a copy of the minutes of that meeting. At which time the.

I

i
'

3 description of the events for which overcoalinc occurred
4

-

3 was discussed h'. each cf the licensees.
!

;- I think that the concern that Mr. Ross had was that

there were events for which, at least he indicated, pressurizer3 i

|
.

; wate: level went off scale.

;; j His judgment was that there might not b; a direct
:
i

or an obvious safety concern. The ability of the operator
-

,

{
to recover f rola events such as that, certainly, there was..

,
..

;- a sugg.:s tion , at least, that they were being hampered by

the loss of .tressurizer level, of course, thej 111 car.e,

.

:e back.
i
.

:d His concern and then I think what prompted him to go
i

I

;7 j in this area, in terms of getting additional analysis,was
i

{ to investigate some actions cr behavior of the plant to:s

:; better unatistand what could be done te nerhaps maintain

:c the :ressurizer water level within the readable rance for
.

-

,

:1 a c e r t e i:. re"g of overcooling transients.
1

^^
i

Obviously, wnen fou go, there has buon a certain
i
4

:: . rumber of actuel operating e.cperiences where th. indicatedi

d [#inc8 ' na[ ] #' O sCb e . o'is , 'nd I am "iot :;u r e w h e t h.O r t h*:-4 .

:j Prg'ImJnt is t' at Subb0due'.L analyFls JLil] ., u g t' s n t' . d that th;r
.
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1

i oressurizer did not e m p t v. .
.

I

!

: So, you have theoretical analysis *hich could be the'

i

! worst case transient which might show the worse shrink effect~

,

,

4 I in effect on the reactor coolant system show the largest
t

f

3 overcooling then you could go to the worst events from'

ooerating experience.-4
.

7 i Now, all of this in directed, then, towards better
,

i

3 understanding of the behavior of B & N design to see what

system modifications could tend to dampen the offeet.;

1

Dampen from the view of perhaps responsive actions.$w

!- of other systems that could resc.ond in a fashion timelv. .

,
. I

t
b enough so that, for example, one, one jrimary such as.. i

-
3

i oressurizer water level would still rc.ain with in the..
-

i

!

readable range to the opearator and to maintain his ascurance.M I

i

3 that he understands the bcnavior of his plant.

I

0 I think this something that we ,cill continue to look,.

. =I
! at at all plants. I think this is one of thc attitude-

i

I

chances that thc Commission hns recocnized So, I don't..
'c -

,

a want to singic out that the only plant -hat is ce t t inr:'
em

:0 scrutiny in the B & K desig:.. Ali plants are being
t

i

- - - scrutinized au reflected in the action plants-*9 |

l

! Here was an arcc. that we saw enougr. 2ndication, and'
--

-

I

f

22 | oerhcon, 1:. all honesty, I thin- therc was cuc st ion whethert 1

24 the Staf f in dicta tina certair actio.a to L. -- I dc.; ' t

,

-

| Rnow if dictated 1 :, th. right tern, but "2rta;.11y the-e

i
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changes in the setpoints on the SCIUC4 setpoint raising
'

.

-
'

the PORV may have overemphasized the other side of the,

.

:-
4 problem. So, I think there was a concern that we go back,

f

4 I and look to see if, indeed, the actions taken to undercooling
4

'
'.

,' were too severe in terms of trying to see whether there

h is a balance on how the plant should behave.
,

,

'

I think through the 5054 F request for information
1
i

'
;

plus our ow:' analysis we are gettina. a better understandino
'

r

.
-

.
7 of the plant performance, its sensitivity, and the kind

I

% of modifications that are oractical in the sense of showing
..
t'

.

i .
. . .

-a return in t e rm s o r.- sensitiv1tv.
.

, '
l '
,

'~
'- So, I am not surprised that there is some dialogue on,

i
1.. .

- this ooint, I think it was healthy that we got started 0:',
-

U
in it because even the Crystal River event suggests to me

..

" a sensitiviti in the sense of showing that when you go and
t

!u

leave crocedures in place, the co.erators resconded c.rudentiv
""

, .

i
.

;.

" ' but indeca scoe 33 thousand gallons of water ended uo:

,,

a + t, o. o.L., u~a ., . _. 4 r. .,, c .,. .. .c o- -

,m . . . . = . ., .

.. i

'' '

So, I think it is this attitude of going back and
i
e

A s.

--

,
seeing the acticns that are taken both procedurally and

,

-,
- ' ' th rouc,h s.ys te.v res. cons e , to identifi where additional im-
. ,
~ i

p re v eme r.t s can be made. I would e>:pect that this kind,

b

:--

o .c
-- . .o r: _r .c, c: o x; . - , -nc: c.,. ,"r~ """.c"". . o " " a r. n. ^. r. "-

.s ", -

.. .
'.. a ~ w-. r a,

~,
~
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- _n ~.~. m .

e ,
~

i aee us completing all of those actions without a ni sooner
m. .e n t-u , = c. >.m : ~=.

m n+ e.% 57 FT* 3 g 5 T*I ' * 's
s

east % Tau, 1L ."EJ



i

_ {
v.___. .m. 1 o,-

I
t

,
i

than the next several years.

Î

Q Mr. Rubin, you stated that the nemo expresses,.
.

;
'

some possible concerns, that are perhaps somewhat tentative,
-

i
- ,

! but in my reading it also seems to express some conclusions,
a ,

,

.:
-

' hose.so I would like to ask vou about .'

.

!

Unfortunately the document is not-- the pages aren't,

:

| numb' red, but the third page into the section wk ;h you,

I

. | wrote above the Roman numeral II, ac.ceared two carac.raphs.
. .

- ,
,

I

. For the record I am coina. to read them. "The Staff is'
s

7

1

concerned b' the inherent resc.onsiveness cf the B & W..
8 k

:

OTSG design. On some specific instances represented in
i

l

i the next section of this paper, the Staff concerns are also
..
.. ;

- of a general nature.
|

.

i. ,
,

It is felt that coad desigr practice and naintenance
. .
-

!
..

of the defense and death concoc.t rec.uires a stable, well-
.

'

,; - To a l a rc_ e .c a r t meticulous coeratorbehaved syster.
.

. , .

i attention and cromat manual action, is used on thesc plants
i, i

to conn.ensate for the systems sensiticite. rather than anv
. .,.

.: ,

,

inherent desian features.
.c

~ _ i , ._, .,7 n_ g 4. . m, u- 4 1, z. a; n_ ,w , ,.1 a. +_ c+~ .4 1 4 +. y e .c u h m_i m. .q ,._3 g u. -. > r c .n. v . uum .~. . .< .,,

q..

i

' B & .' Dlant control systems should be imp rc'J e d and that
a t. ,

-

. .
.

; the ulant rosncnse to CTSG feedwater nerturcations be..
,

. .

. ,

!

dampened."
,,

..

n4 mu .h
*
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v v4 A d _

'% 4" I.* *
r v
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t

,

e

Is (MR. RUBIN) .ie have to differentiate here between
I

b

'i

.
- be unacceptable plant performance and undesirablewhat may.

r

i

| c.lant o.erformance..
.

.
t
.

.
j It was the belief of Dr. Ross and I also concurred
,

I
t
- that the B & h' once through steam generato: of performance,

.

I

that we had observed in the operating history, indicated
3

i

some sensitivity, nerhaps, overl'y sensitive to feedwater-
'

'
1

,

I
a

transients.. ,

,

I at the same time, it must be noted that this was
,

i

I verified bs. analvses that have been n.erformed to this.
.,.

, . | point, that the o.lant reso.onse is not unaccen. table that.

1

.- ! it meets the requirements found in Commission regulations

..
1

i

and that the plant can safely sustain the transients there'
.-

i

. . under consideration.
b**

,

't the same time, the Staff, through i ts reviews-r
.. ,

1

I
i

3 and actions strives to increase as it stated here, the'

;

,- cerense inae.oth concent, to increase levels of sa f e ts. where
, .

<

. v. possible, above <th a t is cu; rent 1; obtained. If there is

1* 3 'A c, 0" iCC t.^^ . ' 'A A+ i. .3 A ?!.. .v,; at * . - %
F *

9 'v<* u 1 u .s A .... 7 7 9 r)u v s .
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, e. . .P_.>%.A, >- u.4m L
*mb

v aau L MoC* aW c1% v v . T. s c. ,4" p.? w . . ,7 *** . - f w e W _-< ~.v3 .

3v- m- .-

s

.
reduce the B & *i o.lant sensitiiit , o c- r h a.o s , you call it-. .

.

5
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a ,. . .. a .. t. ut~i a . . r .- m . l C, ,,,c_,._., 5. - . _, , v,n v

,'
- u

L.. .a s . . v4 4 u 6 s,,1 % , o , .:**
. . t..v . .a >u2 .i6; v 4..c

_

s

-g ) I b Lg r%<-e.- * = p, C .A s -
T _I +- b p I r* S y=, N r= m - .-.. .' =.hty 1 A A L . s .J .= L .s $. s m 9.%.a L. Aa u(1 s ' 21 u a b . . i i.; v#v n a L ,, 7c cq .,,t'.3,** V .-..

3 7;Clieve that lou ld o rCb 'ibi'; DC a deSirablO result.

't . I '. 'v u t' .7 * , 9 '- 1 .I k _' '1 4' c ,' r , c " A' .l '.c m. o '+ '1- . v. - s- 2 s..~ _ ' . ' C. o ". r' ' ' .' .t.' n .''~'' Ln
.v . -

3
_

s

.% P %eECAA. 2 P ?.A * Auf EE*"'*WF *P a .;s

e99 SAN .A # ~.M. !D C 1. 4 M7' *
. m. - :, . : ; .m-:-



,

i
: :

'

= cs Ic.''os
!

|

1

t

i with this paragraph, that to reduce the sensitivity of the
:
,

; plant or perhaps the consequences of that sensitivity is
,

.

.- a desirable goal.'

I

i,

a It is a subject which is currently under Staff review.

I

! O Do you still believe that according again to a

i

: large part of meticulous operator attention and prompt>

!

7 manual action is used on these plants to compensate for the*

: i. systems sensitivity rather than an'2' inherent design features?
.

i

;
~

A It is my belief and understanding that the re-

t

0 ! quirements for operator response is somewhat quicker on

,- the B & W plants for some transients to prevent such events
J

|:: . as loss of pressurizer level.
!

The inference here is not that there are nc inherent::
r

1
i

.a cesign features in the B & W plants <chich provide acceptable

il nlant safety. That is not the case,
i

'6
.

But, it is my understanding that operator actior at

i

;7 ; some B & W plants requires, perhaps, quicker response and
.

'

:2 perhaps a little closer attention of following fe=:dwater
i

I

;9
~ transients to prevent what wc viewer: as undes rable conse-
I

t:: quences std as loss of pressurizer level,
1

i

:' Though, details on operator perfernance cnd training
,

i

:: i ir these areas will be provided b; another .itness who is
.

1:: - not en this canel.
i

-

: O Ucw does thc Staff determine whether this kind

23 1 oi i: nerent responsiveness is in your words acceptable

e

! w Te%A N 8e&. / C*!,A %8 EE*M *D'*.
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i

__
1- -

- _ .- .~.
I

!
,

.
,

or unacceptable as opposed to desirable and undesirable?
!
,
,

; i Are there sVecific Commission regulations that govern
,

!,

i
'

this kind o' responsiveness or is it more judgmental?
I
i

} A ( ~ ~. < . NOVAK) It is judgment. I think it involves4
,

i

a number of ingredients, certainly the basic characteristics'

!

.

: of the plant have to be well understood by the designers,

7 by the operators. So, I think the training of the operators,'

,

3 | the simulated training, forma the ingredients for which you

? decide, indeed, there i sufficient protection so that
,

!

:: for transients, which have a certain level rate, we ca:.

,

17 exo.ect that the systems are there to protect against fuel
,

.

,

i

:: '

damage and that the operators are trained adequately to
,

I

I': respond to those events.
,

!

c- _ .i " r_ i n . .1 h .i c m= ~c o, , .i +-. 1' s~ . o. don.'". b.--=_ ri '^l' i . . . -me 'i m .
-

.

8

12 a judcment, fou have to oc licensed to operate any facility,
i

-

,

:d I think you might, I don't know I would suspect that
1

i

17 tin t wculd be a v e r'. important ingredient to whether or,

i
!

l

; not the system is too sensitive.5

19 I think the acticns that are required of the operators i

IC arc vie.md in car operating licensed personnal, a.d the3
i

:: ',I - ake iudaments as to chether cr not these versonnal are
.

I
,

:: sufficient 1 trained to respond accordingly.2
,

t
,:: So, I guess rhe best anscer I can givc you is that.

,

". 2 4 &, 2. _c mJ_1 u ar4 C .". v' .?. * .h '_ G' _' m2 _'y''i "&O ". 4.(.- u'".'.'. "u *i i ''- oDo_r'*o"4 - ^
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i

!

But, then, again we continue to review the operating history,

certainly since Three Mile Island 2 our interest has beenI '

: raised to a larger degree than has been cuggested in the

' past.
,

,

5 So, I thin'. , the tcst is ar oncoing test. I think
I
.

: this discussion of overcooling transients is ar e.: amp] e where

' we go back and are reexamining whether indeed there i s sur-
.

}

I i ficient equipment alread, designed in the plant, so that

i

? I +he response of the onerators is not taxed by the system.

10 ! itself.

I ', One last point, ar.d I don't nean to distract frcm thc'

,

I" discussion, but I thin) i n balance one hao to also look at'

8

<

i.
.

ccme or the accentable fcatures or. ceaan such as this.
|

.
e .

.
.

..

-

Certainly, overcoolinc trarsients are to be reduced.' '

I

il if possiule. But, on the other side of the coin, I can recall
1

!

6 that I can't know c- a n ',* c t : c:" g acrated tube ruptures on

i
.

i B & W plant:o .

.

5 N az, ' * ot h .r ..- to s t r r. = the h: lance. You have to'

i
,

4

I

, y .c 'w "s , 7 d ") haa v* o. u,..,.,ia,., c. T.
. . . , . o, y,.., . s u a,"z. r.c,i,.

-

0s - s .

-

< -
are- ..u... -y

e

20 :,, stem th< t .> not v c r ', v:nsit:ve. But, ir the cyc al1
i

i

i
.ae

'

. that plc ;t, do2ar't, inaecc, itpresent noen t a t. i o r o;
. .

.

.'. .

>

:

g.tatcr risk to the health 'nd enfcty of the public or
^^

.

..
!

'; h e f:1 a n t .-
.

4
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l
I

.i

* this sensitivity as undesirable Now, I think what we;
i

!,

were looking for is to see ways in which that level of; ,

4

i
! undesirableness could be reduced without, indeed, losing-

-
.
4

I
: ; any of its attractive features.

.

!

J
'

Now, whether or not we can achieve that is the question.
!

I think that was the Staff's intent. To imo. rove on it
.

I
7 ; without giving up anything.

.

3 '. R . SHON: . .r . Ellison, if I could ust inter-'

; rupt for a momentr there .s one cuesticn I would like to

I
t

10 j ask 'dr. Rubin.
.

,

,- Several times, sir, you menticned that there are'

I
i

I'. - thincs vou can do about this sens i t ivi t;. of the primary
3

.

- to the s e c o nd a r'., to the stm~ c.enerator thincs v.ou can'
r

,a ; do tc lessen that and cushion it and decrease it. h'h a t
i

it sort of things are you talking about? I don' th in}- you
r
.

,

actually mentioned any specific changes. They might be:d ,

,.

i

U - big enes or small ones, I would like to (naw what thc. are,i

!

.2 R. ROBIh: b'e l l , this topic is ander active'

,

F
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I m s sc.l"'00: :

!

!
,

i
4

- ,

main, or aux 1,1.iary feea, water is r ec,.u c e u .
.

excess reecwater,
. y

.

1

: ; There are others in the documents, but the decision
,

!

on which ones, indeed i f any will actually be implemented*
-

.

|
i s currently undergoing re,ie'.- and there are no fira de-'

,

1

I

i . .

I ; Cis10ns.
!

5 As far as the physical or theoretical changes which'

,

:' t could be made, obviously they run the gamut of evetything
1

,

c> . r u= "e c . ' "m * h t'- ".'^c*._ u' . . u' .on: r,-v.. u..une- . u_ .c ~. tm - en < .ww- to. -. m. . . *n
. . . . .

!
a _m . .a .i . e c w u ., .w ...,n oc- ..<.. _, u,,m, . . n ., o ; c + c ,. . r j . . . e, c, c-

.
c.. c m . _. m .; nms - ,- .

i
i

N | modifications or reductior plants is deemed necessary and

i- desirable,
,
,

t

;;
, The review is still preliminar; in those issues.
I
i

.

T u .'. 7 ' - " c 'm- ".'".m'"'. 2' c, u , .Y..-- _F .7 7 4 c o.r' .h . . 2. . . .v. a . cIlo.s . . .
"

-. .

I
$

er r IoO J... .rU v. a ., Lou . .

.3 Q ''. r - Nc val. , in the middle of .your last answer vou

I
i

:d - said that if the once through steam generator design and

i

17 i precisely that irherently *zas less prone to tube failure
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:: ; it is your opinior that inherent a the steam gcnerator
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i

.!

! reactor c.lant .c e r f o rma n c e , I did not recall steam generator.
,
,

: tube failures occurring on the B & W design nuclear steam
;

.

sunn. ly s v. s t e m ..
.

. .

'

There have been failures on U-tube designs, therefore,
,

.' I a1 not sure whether estinghouse has ccmbustion engineering.
.
t

: M .- only n.oint was I felt that is an inc.redient in.

7 looking at the design that one has to look at a number of

i features, thc complexit; of the design, performance, its.

? reliability and I can c;.ly thini that that was .wre cr less
,

M an observation thar I thought at lcast thould go or the
i

i, . _ c .- , n ^u '. "a d ~i c * . ~v~ *. .'. ... *he a~. ,. ~c 4 * 4 ", i + v" .". sue b e. .,..u s o.c ^
s . .. ~.. . . ~

. .,

.t

i^ | I think it is an issue we are concerneo abOut and will con-
i
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*
! Q What is the basis for that statement?
i
,

: A That is my, I could be proved wrong, that is my
1
i

; tecollection or the operating data.
,

.,

1
4

! O Are you familiar with the problems with tube

t.

5 ,' failures that were experienced in the Oconee 1 site?

5 A I am vaguely familiar ves, I remember those.
-

7 : I am talking about large failures. Tube ruptures from
I

t

3 which chere is a substantial release of crimarv system water
. - -

a. +o '.ho_ e e c o . ~d ' * ',' s i d. o .o- . .'h. _d r h ,_ k. . nc u'-'+_, 7 u' .- * b. i . . 'r. 4 ". . "3 ,m o - _ . . . e . -.

i

t

M for e:. amole,
,

. of the recent Perr. Island ncident, I ar usinci

1. . t h. m= v > " .d~ n' - n_ '. a .r l t,. ... - m.. .. .e,

,

,

'" '

A small rupture, a leak, that regt. ires the plant toI

' . " | shu t down , becomes a succeeding text back leakage, is an
I

. - - c g" . .^ u'.'v.i n.7 u'' " ' "v " 1 o .'", u' ."0 "v ". p" ^wo" (' %
# .c i C v. 7. q. *. a v' ." u''w o .'-~^ o" t' '.' c_ ." t..-.- w 1 ;. uA w ; ua s L A

. . tug.2.'. i. l a a k a c, e r eC. 0 i r e b a c.u1Cr. shutdozn and is taken to coo;,. ,

,

f'; - g o y. .n s. e n 1 =, m. u. A.. .t A ; ,~ e . y , o;m n o
.r o_ A o n -muve o _y _1's. .v s ,r. s .; .q a, maum

,eu. v.

9.=, Q h,n e n y ou r e :. e r to tube failures, you le
g

t

..
3 . . . .. . . . .

. .: i c.1 s t i n c* u i s a ;. n c two larce i_ allures v. o u m :. c. n t cet in U. tube-

I
-

-

e,''u eo # .- c ~1 c'. ' o_ .- c4 n. * +u m e # a .4 1 " . n. "m a a 'm v, v^ "m .m.,1'"htv..u'e e 1um_ 1 . v..- 2 . . . 2 3
i

i

:C experience 1: Eabcock & W:. lc o x , is that correct?
I,
,

'l | A I woulc say in general, yes.
.

f
. , VCu aiSo mentlOneO in evaluatinc anC uccinC

a-
;

Q nnO - a s -

, . , . . , .

~ .

t.
**

c h. c am<. y .. d C ,;. a.,' , +. . . . i e ,y. o_ 'n u- .- y o,u , v- m. . o u _ _.. p A ae: An,,g,- a t; r e #-.
s-- ,

v1. . v
. ,

.m
z .

.u. ..

24 7. u- . - , , ,nr+a. n. v Gs f c a u, e~n _, e , , n. C' o n. ._._ C, e *hr- n G. i .n. u L34-. . _ - - - C r t, u , , L, emc. . t, c . .i ; e .
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TAPE 11/25
i

,!

.
- you have less confidenceWould I be correct in assuming

t

: in the operator at Rancho Seco, you would be more concerned-

.

j

-
: about the facilities?.

,

6

A I would not say I have less confidence. I don't,
,

i
. think that is a correct statement.'

.

i

'

-
Q I said, if you had less confidence in the facilities,

!

f

then v.ou do in the co.erators at Rancho Seco, -'ou would-
,

- ! be more conserned about the sensitivities as to it, your
.

'

- jud r.ent of the adecuac3 of the acceptability, is sc.mewha.
i

. . ,
.

- on the assessment of t he crocedures, and thedeoending
.

-- operations of the plant, and that sort of thing?
ii

.. .

First, le me poinr out, as I said in m; earlierA
t

I
:- remarks, the decision on the acceptability of the plant is
- ,

t

a judJT.ent by a number of people on the Stuff,
.. i

. . - .

dor't rv.self feel that I am an expert to evaluatingI

I
1

.; an operator's performance and if I have not been trained,'

I

.. ,
- does not provide me with a basis for making- mv trainina

r
1
t

3 recommendations.

a .
o .,i n io n , I think it would beIf I have an exuart

.
-

!
'

.e on olant behavior. I think I understand the system
|

|
..
e 's I

!
,

.
^

|-

i

..
N 89

^f
e-

*
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We continue to look at these plants, to see 2.f there

15
- u c_. e - . 4 .v3 ". ". u' * "u".a_ s c' o A' c n t a" , F " u' +- * .'a.e v a.4~ no* a "u=sio .#. n. - o

-c"~ -
.

,
-a - .c.a u s

16 is an additional safet; '"argin that can ' e achie'.ed throughr

1.,/ c ...n 3 ., a .r. . ..n a. .s _: 4 - a : e n.v - . .

18 e a a , 3 . +. .v . w 4 n:- io - n_ s "m .4 n ~y "v ". . i " * h. .- ^m "a c, h. ' 'no._ s ei . . n. _ . .... .s y n _ -

1G studies on plant sensitivitv.~

O' That was the purpose to that review to see if indeed

oI there was a basis for c.oinc. forward w,t.n chanc.es.'

22 E'i r s t , on plants still under construction, where

.-".ame o a - o_ .' c' s o * k. m . . *he o''.._ " " . . ' . " -ia e a u' ' ;" -.h. e .i ...o, a c + n d3' 1
-
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. . .. -. -.
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|| and that 2s the thrust of the ork .ce are doing today,

10 pl
i
1 to see if we can learn enough about these plants, in terms
!11 i
e

o ; a u~.".. o=_ . . .= .4 "v .i ". i "y o c ~ .4 ' .' n. A.. a .c, .i9~. '. c W. ... " a_ a~ , 0 c^:oen_A| o u# . .Ac*-~ "" i'. 0 a . t - -s.;,

1.9 !
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; . -- . , .- ,_ .n. o t, o -a m
n .,

; m . _ _. .;

40
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' -
.- v, - c c ,.- uw3 .. 0 . . ; .1 r o., s , n a o... v . n. tw,se 3 G . .a l,. ,v n a.._. w n. f yvo vA. % y .-a u . m.. . -w.6 .. s-s.

1 *s,

b .. the licensees themselves.
.-
CD

They recognized the problems to a certain degrec,

f. f..

( c.nd the- are pursuing it.;

'r
''

n. Io- * u g . t,. 3._ .,..C ,,,
- ,;, 'ou "". '"..:- '.'".o._.' " " a *u-,

. .- y ..-v ... . .; i. ;

. . , .
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e
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ewv u m .; . y
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I- I I
'J t .h e s t'. n o m _ a 4 "m.t' a_ c * h. . a *- m' .- n- . d ' n " 1' ." .i o_ m ". n - n , *k._,+ " ".n_ o- n !.,~4*4 : d

. -given o c mu ..

4'O sensitivities were acceptable and that Ranch Saco should be

21 al' owed " _ ^ .- . u .i n " e o - a a *._ _ n ~., '. '.*
. . rm . -

I

22 A I certainly did for one. .

l
.

23 O Anyone else?

w' ' A (Mr. Cao. ra ) Are you s pe akina. just strictly.

o- of the sensitivity?3

n ?c o .u

- * -
* . . , . ,
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~1 n

-
, .noo 3 _ _ .v ,
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i-,

i j c

and c'a.ual actions wow d be ased i.n B o c c c c i.o a n c. ..'.lcox nianta' '

;
8 ;I !

'
,

" o c o .n u" o . . .a ,. "_ ,- # ~. "m >. n w ,_, ''._i"m". b.m, " .' "
. e_, . - < _ . .. * . <r. c',*-.1_,

. ;. - .- - .v .- - .... , .
,

9
here and having heard fcur statement, ',/ou are .a t cn excert

10
on operator capabilit; and operator action, but ^cou did I

l

11
participate in a judgment, that sensitivities ' lore acceptable,

. . ,

'
my question to the entire panel 13 tha t're r o' not the decision

13 that the sensitititlas were acceptable, included consideratior

..
of operation of the plant, the crocedures, whether they were'"

.

15 acceptable or whether the sensitifities were determined to

16 be acceptable in the absolute, without consiuering the
s
,

I

17 operations and procedures of the plant. I

18 A (Mr. ' ovak) 'ir . Ellison, I thinP the proble.m-

t

19 is perhaps atleast a two part question, and if you could

.e 0
restate it, it would be helpful.

-

Q Sure.,

.:. s .

I
'In determining that sensitivities tere acceptable,

did you consider and evaluate the abiliti of the operators, 3

at Rancho Sacc to control or manace sensitivity, if you will? I- -,,
hM

A Let me answer first.
n-a

The answer is "ies, basically, because it is a two part

|

- - - -
- . . _. ,. _
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a conclusion was reached that the operating staff and the
.o ,t

0 ; e e . . o_ . v ^ o o t' A #o - -b a * - ln.n.*_- .s _,. co~. ^y -

. . y .. u, c c n '' * , b L' n_ ' o t,. . .". +- .. o_ o" "u m, . *_- . - me . y-

1 :-

of the plant.
,-
4/

..,s, 4. 'g g n , 4 4. g , ; ,o. g,ti
. , c, 4 . (.,43 e. . .n .7 3au -. - - m. _< . a- - -o. ;.

,
..

10 : ( .v.. < c . h .i. .,.
. .- -n. ..n- .n. a ,: , - . ^ u .l d , -) - o "s da- ,. .c A v m

r. '

.s ~ . ;.
.

again a little o.ersnective on the entire study on B&W sensitivityf
.

. t

'''O to over ooling transients.

21 . . .e . . s '.y . s t "u '; w , . . *. # o . w u, . u , 4 ". '..=.a- .v e_ a . ' v, c, o i n c. # c ...' - d ,-A 4,. w ,
. . . '_ . .m

f

I
1n%

'- in two parts, as has been brought out in the document, there

..n u, g e ., n - 1 .- n . . c n a, , o .e . s. . e B a~. ' so,n c 1 .4,,, u,., a-4 w , , 4- .- w ,om c , ,. ea- .. .m o . . o .,. ; ~-m -nu o-...-o

24 time there was an attempt to discover that there were any

unacceptable consequences fro:" this overcooling sensitivitv.,-o -

This was pursued among the bulletin and the task force

. . -
- .. ._ --. . - .



1

ft, ,,VnL4JD e

, ,

1 : ,

,

.
'

!.
'

2 '; nnd also m" o~ od .u"".,. .a'_ *.~ _ m" ^3 "'.m.. 1 o .,.~" . . o i n_ _, . . e m "'C-4
- . _ -. - _ _ - . ~

i
,

f2~ force to try to identif3 possible situations, or conset,uences,
I

.

4| 1hich would lead the staff to I think t '.le conc'asion that tb m
'

i i
f

5; was an unacceotable situation occurrina frca the overcoolinc !I

!
,

i

!
i

transient, EsW plant response to them.)

6 ',n >

,

i

7'
If that had been the case, other '--4rm world '^ , v e !

i

I
I

'

o ( been required.-

.

1

4 -
to determine that there were unaccentable !,

I

In an attemot
4

- 4

?

consequences if the analvses recuested in the letter dent out,
;

' '

10

the announcement had been performed at BSW, on the staff's
11 |

,

behalf, are de continued to investigate this topic to determine
lo

| if unacceptable consequences ;ould result to this ooint.
l a, .

To this coint we have not uncovered any unacceptable-

14 i
consequences from these overcooling transients, and ',;e continue

15
to study this matter and ofcourse we continue to pursue it

i
.hto

trom a perspective of the defense in depth concept to moderate 4

t

I17 i
the sensitivity point in general. ,

i
iS i

Perhaps that is a little insight. |
,

e

19 MRS. BOWERS: Mr. Ellison, I think we will have to
I

adjourn when the air ir shut off in this building when it is !"O^

9 . .

1 a baa, situation. I

4- We will then reconvene at nine o' clock on Tuesday,%

I,
1

I

23 the eighth of I.pril.

21 '4 R . LEWIS: With this panel I assume?ggj
:

I
h95 MRS. BOWERS: I would assume so. i
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i
1

|
,

that there is one neaative a s.oe c t to that desian.-
.

!

All I am saying is, I think this discussion of the' '

.i
4

: ! sensitivity of the once-through steam generator is healthy

| but it certainly isn't complete in terms of deciding4

. whether or not that plant desian is adequate. Because, I
,

: think you have to look at the whole picture of that plant

,- ocerat_on.
. .

!

! What has been the amount of leakage from the design?.

!

I

f ! If a once-through steam generator design .'.echanically is
1

~e v "u m n *v l' u= '. "m''- 1 c_ = 1. u= c, e.. 0' n u'e.4....,,. c,. . . g v .c c.a o .inse.

. . . a 'w e u".cc -,

-- -
o

,- A Lt-
,

r

generated tube rupture than that should go or the score11 ,

i

!
l

:: board as well as the fact that the operator has to be more
,

f

:: : attentive to resc.onses and overcoolinc. cvents and se forth.,
I

I

N Thc contentier is good. I third it is healthy to
f

12 get this discucsior. I just feel that it is important,

i
'd though, that that . chole problem be kept ir context.

>

I
"*

|
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20 I Cucss, .-lhat I aD really saying is thcre is no per-
n

-

i

II fect design in this world that I . ;ou cf. Sc, I don't knowi

i

''

where we go to. I think an; design that we como up t.ith,

.
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~5 ! I think as we Ila'< 0 tried tO focus hGre, We Categorice-
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