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1 leakage alSo,

2 So that we were accustomed -- at least it wa$n't a

2 brand-new thing to uS to have SCme leakage passed on to the

a relief val'ce, So it was rather aCCected. And evervone 'cnew
a - -

5 about it, and we accepted it as fact.
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2 .e .r. C, C n. b .4 s . t .n. *. .w .4 * %. s o...ta4- - 3 . .e *w3 - . . . a .r ua.a .a.1, .r a . n.,-w- -
4 -, ...t. a . v.

m. a a *. o n e. C .# * b.a 'a'i y' C .' a a" .i ".in - .'..g
. - a' c' ". o . C ^ o .' .T ". '. a" " d *w - ~"""" *^ " ~ o

. . . - - . v . ;.

!

l
IC ' Oressure th at you're describing We noW Delieve to have been

I
'

11 d"n .o - 5. 4 3g -" ass"- a .i " ]' e " *. 4 o .*. . 5 ' o C o~ "- ." " a G' a *. ". ". ' '. ^ o .4 ". *.-
,

.
"

y.- - .. .- . y .

12 4 ". ~ 4 . . .e 4 .". . o c .1 4 .". - ' ". a svs*e a u o "w ". .
I

. y - .
4

.

t

13 1 . .h .i .". ' . *. k. a n o i n *. '.h a * _v m u u' .- a . a .i s .i .". ~, .i s ao"* .- r . - y--. . . -

'l

] *. ,,a .1..i s o.".^ "..".a * .' a~ a"."~..D,'' 4.7 4 .~3 '.i .''. o .# ". ". e .# a v" *. ~..h.'*. W ^ ' '.' a#
. u . ; . -

] .q 3 g *- ggyn 3.1- - .4 .c .en e g . . *. m .i g a g c- m .e a,*, g g. e r n u r y 4. 3 3 . m. 4 m. e. n .e
4-

-- y - - -- - u, . . .

16 a v . ..n * W 4 .n. a. -'e '.' "a 7 ^a G a l A .4 ." a * ". 4 .". d 4 ^ a * 4 C ". o .# , and We'."acm- "^ - . u mo - w . . -- . . .

I7 " o .". *. 4 .". u .i .". ~ ". o W o ." .b. on ~ d bvo u.' u ae, as *i~a. ~ " .'' ." 'e 3' " ' a s a s ,~

3. f.. . -- . -

1.0 ' . " . ' ' . WA. ". . a "; ." e V a. ." '. b a v" >. '. o * h. e c ." .' "3 .' 7 ' .l ~ ~ a .". ' ." .i o , v' " '. oa -. -

. .. .

IG s 477 a Cs. . . a . %. . 4 . 4 s v e.e.a v .4 o .
-

.. .- . .

, o. .. g J n g *- gn .. 4:.i -

3 -----
4an.a . 7g - u. g .,'; .w. , *- gga. v s.

,] A n .n. e * k. a,J p . . . o. o. .n. A 4 .,. o .e .r .ec .% .. -.*w .b. e m. .n . . .G. o. .
,.

. i - . . 3 . -w . ..
,

99 m .p . car 30u. r o o. t , . .e ./ n_ n..,., . k. c .,. , 4.n... (c).rn .,v. n. 2. .. . .-

93 c v.m.3 4 A g .i n ,; .go . 4 .m..n , . ..h. 4 .3 >. 4. wou.1A be .wa-.. -ey.g r.e3 . n.
*e n an-* - . . .. - .. - . - y

24 .i .C u. % a. o v .~. ~..4 ~. ~ a_ a ''Te.m..~ke . s a C' A .v e a s e A ,*
. n e n.C .1 A , 4 . %. 3m.

*mm
.i . u 6.... . .- ..;

pecero aeroner Inc.

2b nuas6.4ne.a- ~..4 n .k. o. %. n s.= a. , .e,- .m. e .e ~. .%. m.m. .oy * %. a. .m. . -- . 3A ..e. .-

; *m.rms.
, .

. .m pn - v. a- . ..

r 7, QC*

J .) LJ. ,
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,

I 4- .4 - - , , s s _i r .D. .
, o-. e-

2 e. o.. -.,s e ...n , .v. 4 1 +. o.. . - -

,'
''

DR. PLESSET: I have one.

s;j DR. CAREON: Go right ahead.
I

1

I DR. PLESSET: We raisef the question at the

6
o "m *. ' ". a. ."."2 - . o c e.. b ub b l a c a ' - " l a *- _4 ^ . ....me _4 .g _4 . u. a . . _4 s'a u' .- ~, "'

. . . . - .. - - - -.

,i
''

Can you tell re more than what ycu gave ur in the handout?
,

o -r n e 4 .,. 4o ...a 4 on x.,m we 3,yn-;s. 4 .,.-.2..v. .s .r . u . .m.s . i . ..
,,o-

i

,

7

,
. addressed some of the questions that werethe handout to d a'.

10
raised. The other two ~uestions that I remember that v. o us

I

Il a
raised verbally were, number one: Was there any correction

12 ann .s - .w e - - e.-. 4.. .w. e b ,,k e., on. ...e y.n. enue o. - o .. . uau - . . o. a
f

13
The answer is "no."

14
DR. PLESSET. What <ind of temocratures were v.ou.

, ).a

encountering when you were first making these measurements?

'6
Do you recall?

17
4.e c, -a a s .r .=.". . e ." a .d *

- ,e.u e . v. ..e.r . n u . ow. ot vo. - - .-- . . . u- ..

I c,

Dir~SL.- a *w w=a, a ' "; , .v.a - .h * k. '.D P. .
-* * - 7 .k. .o "u ~ h *..-c . A. . .. . y..

19
4.. . . , a- a ". 4 ,~ ". e .- . a . . y . ' . u e '. .h ' .- ..". a *v .a*- . . .

7
.

'

u .h. a . . a o- .
a_ ,- e n..e.. _7D e 2'. _4 2 7 e . . .. -

,.u. . . . v.r n- . e v . .-p
.s s.d . .

',
.

s"; a- a r.. ".a ..c_ e a " .- a = ~ - ' .h a ~. r ^a .i . *- ~ 4 . ..e . ". .b. e o r c' .k e .- . o -4 -
' - - . - . -.. -- . .

,,
..

o"ec'as we-a, - - a . _4 _' _1 . e a d 4 .., .". 4 ~ ". e . . * k.e s v, o- o_ .. .a- e.'~"_-a_~~
-- 3 .. . --y

,
.

was about 280. It was about 1000 psi.
I | g

d)/ | -,- ,
'

d9
.

ore =r . - ~ 4 er~ c: 44 4-w30 -"e a--o 3 "-e-"o ~'- -- - - r ""a.ma,w n evon,.,. we --~r-----

at
..

,I , p#O 3 f O _M. a y'-_ _u- . . . . .. - * , $ o& ...O. O..O- "a $ - *-.D. , .

-- _ - v.*A
. w- .<; - -

a
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l
1 a v. c.uestion. That would be <ind of 2 check on whether

2' v.ou're in the right balicark or not. That's a o. rett". cood.

a
-

3 relationship, Boyle's La , but this is another relationship..

,

p

4 MR. KEATO": I'm not sure that we did not. no,'

i
i
I

5i sir.

6 D .o. . e '

o. r _e 3 m. - iou, di4 A, ..k. , . 7s . -.

,
, - , , .w,. *s. , a,a.n -i.~ r - . O u. av, .,.1R .. . . . ..un. a- .a-. e -..

3> ' a . a r _r S c _r . . I woi 0.- +"v. .
4 ..v.'. n. ,"se " "- .had^-a..; . . ; -

9 such a big spread in jour numbers that it would be a 'eay to
.

10 ' really get another bit of infornation. i*ou .<new the

11 i .n..e.,....a... e ..

12 MR. AR"OLD: I think Mr. Wall was involved in

I3 some of the calculation.

14 MR. KEATON: As far as the spread, as we tended

15 to indicate in the handout, the spread .s relatively

16 explainable by just the inaccuracies in the instrumentation.

1,' DR. PLESSET: I'm curious as to what ?" divided

,-

*c by RT would be. Was it l? Or 10?- Or .l?.

17 .., R . r.n- . O . . .-e .
,- -,.

3v . . o . .. o 2..2w
- - va.c,- - o. ..- , ,, ,. ,

. .s . ..

, n.
o. v e - -.. ..b. a . ' a- w ." .= ~. .. ~ a s ".a d - . .u. a . . .4ob"..-~,,. *- -

. a r-- .

,3 . - you recall.
I) / |U/

12 . , .- n7a

J

,, h DR. LAWROSKI: What's the volume in the"

23 o. . e s s .. . . e - '. r- 4 "o" 3.'ve o ..e-e..- , e - ~..~. n c. 2
- '~

2. . r ..

,.
t .,R. . . ~ n. , m. : .;,s about 1000 cu..olc *eet,, ,. .

. n .v
,

e--ece a' A eocr ers. inc.
mc

DR. CAR 3ON- Are there other cuestions to raise?
'-

s
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1 (50 response.)
,

2 li DR. CAR 3C": If not, I believe that winds up
o

t
,,

.,
; this session.

!

4 We thank you, Mr. Arnold, you and your colleagues.

5| MR. ARNOLD: Thank you, Mr. Chairman. We
:

6 accreciate the c.o_cortunity to accear before the committee.
.. . ..

!

7| (Pause.)
1
I

8I DR. CA RECS . Mr. Taylor, as soon as jou're
1

9, prepared, we're ready.
i

10 , MR. TAYLOR: On behalf of Sabcock & Wilcox, I
<

|11 want to sav that we're happy to be back. We spoke to the1 4

12 subcommittee, to the Generic Implications Subcommittee, on
1

|
13 the 31st of '4ay and the 1st o f June , for a rather long

.

a .
'!

'

14 session.

15 We're not planninc to be here that lon~ thisw-

16 ' time. We have tried -- you have an agenda -- the committee

17 has an agenda in front cf it which was prepared by the

15 commictee staff, and I would just Itke to make a couple of

19 comments about how our agenda compares.

20 You have a cocv. of our acenda..

21 (Slide.)i

2 '- o. n c e . v. .r o .s. .v. . . C"'i-.a.., v.".a e 4.. " on~ m.# . . .a_.- . . .. . - - .

22 do I have that agenda?

22 MR. TAYLOR: Richard Major is passing that out
NJed*f a' R fDOqers, Inc

9 )* * * g .b. e. .e. v 6 , a.%. A 4 o. f -w4- - .1 m 0 . h.e m .. p .e.b.o 3 D. e. m Jv osem_ .s' e . . .
' ww4 m. 5 nw w

w s 0 v.. .. v . . - , - os

(J/ ! U [)
" 4 O

'J u
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,

1 .c .o.g.e . .e r. p..o. . .r .w.4-g you.. . . - ,

2 .v.. s . <- - v. . o .% . C C . ..~y u .i . g ..". a ac,,,onda ~.5a ";n"u b. a ". a ,,
.n . . . o .

3 na. r. c' n. _, _ u, ". e ~ m~ - .. n c n 4 , e . m , _1_4 e . . .- . .5 e nc RS o '. ' # ." ,A
. . --. . .

c
;

.I

4
'| I would like to call your attention to two items which are

,

i

15 A .c .e . .- n. n , . e - .1 _73
_-. e .a_ ' .' h _ic'n .i c d c .# .4 .i * a ' "2 u _' .# # e *. a . . . ,m .i 4 ' nAn 2 o. . o . . . -

6 . . a. w.w.4 5 ..av, y7.=- o ue A4..e..ee.-en w. u . v..._i wu
,

w c. . 4 -, a . n+..v v .

7 ? ,,,.xe .. .n.no n n .w. e iy q. g a g 3_ ,4 a _,.-. t p ,,
- s ., . . , .' , m -

. . e ~ a . v.

3 . 3 y m, D 4 7 4 . ,
-

-.A "''*D''.''."..i."."
t

'

s o y . . ' * o ." *. . a .4 .". 4 ''. C ) . u' ^. '"- .. . , - y .va "
.

*^
;

9 -ww.ngs w,. 4 a. .. . . c.%,AAv - . . . - "t
:A,4f no 4..+e.ep-a. . .e m . . . uhO Co r...e_, n e o-.- v-

,

10 | ..w. a , w e .. o ...a n. , u, .- .ge otw o.....4 .ne ,a_ n, 4 .g ..g a . ..w. , - w a o-e
. . ~ .. ..

Il coina. to be an iten on the a9enda, and so we did no

12 - _4 , ,1 . . s .~.~o 4 x. a *. ..

9

13 "'he other reason we did :'ot include it is because.

.
$

14 o. k.e ..'o.'*.-- "- o v ...e o #. ' n' o. n' C U ~ .a...n' e . s *.^ ~. n' e s _d .. " ' a o *~^-
. .a . .;..

15
. .. .'y .n c ".b u 3.- N. e'. A .d a " ..2"e o .. e yu o o- . _' o . w* w. ." - k. * . ' a, S t.~k m . .. 4 . .a e, v - n . .. - u .i . . . .

M asked us, and that was to provide ther some documentation

1,; .gC,.3 -A .4 .; 3.4 ..u i 3 e .,. .. a ^ ab i _l _4 '.V, .' .". d *. . .h e a. ' ' * * .' *v ". s "u d e d .i ".~
w . . . y . 3 . .

, j- '

a n o. o _4 . . 1 * 7 , . o " a .M. ede , v* e c' o 4 ., g h. .u, .= .*

-.-m , . .. .

1-y s, e u, .,.. - n . ..w~,. ,r .- t. .-s. . ba. ~ ^...D, ' a . a_ A . . m. . e e .' . .-

.e - -

en
Anc, so there were a couple of reasons why we r. ,t, with tnee.

,-s

^1 . 4 .~. i t, .ha ..,g, .u.a. zv.e yo.d >
-

- , ,4. a- u no. w o,s e .- .u.a . y,a_-+ 4 ,,,.,.. .u-..a.;w. . . - w .

,, .

' tem.''

23 ' ns e,-- : ~ ,,Ce .,oA, n - e s 3 ,,.,m e .s . o..< .o1 . _s, ,-2
... .. . .. ...

''.4 w , , 1 .' c 4 . . , " . . n., n ,,<,c, . o .,. e.dP.%r-
-

. o .- .. - .7 y e s n. . . .,.~ ,. 4 ,, . , -D 4. . , , , . . ,. 3. a , . , -, .,.a,-. .. u.
.

.y ;acera; Repor+e's. In:

. .R 3 .J 'w -
w *: 3,4, .._,_ _1 A A .- c b, 5- 4 a, ,s 4.. w. . e ,. ' m -na . . o, . .. d . . - .a ,,-a..-- , .1%aw -- . ..

F, - -' - *t 4
, 7., +

..
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I
e

j. q/O.

't

I| - - .l .ig * .; .e. o . s. . a wg . , . . 3 u s- .,s.O .c,J .r * w. . . o.u,. e m (~ . , o S 4 .,. c., 1, o r O .e. 3 *..4 . o. . . . -

.

4
u..w.e e r A O .C O,.- - . u,g o .~. , + .; O n , ;: e. w.e c_ O .. . .; +. . e o. .J. ; S g. o S .y - .. . . . . -u- .

.

'7
!* n..A g . o *. .,e. d g o.*

pn.-mmSu, O .c .x
- ev .. ie -.O o * .; .r. g.s -a tg e

. . -

|

A -Ann, ..e. .c , . ~. w.e m. c n S uO a he, a.,.A. aa ,a ., L, a e e: . n .aO , . . . , u. .; O ,.;
. ... o v. . . -s 2 s . s

,

!

C

w.". 4 - 5 w .i .i .' "t " Sed by ..k.e cO ....i .ta_o_ O . ' " - . - . " . -
* An 'u.ve.0O ".a..'.-3u. a - - . . ^

,
.

,
,

6i
- _ v . . . .e . . - a . .i . . . .s -ac_'-d.i..~3 h e ." u . "- . e --p l .i c _' . 4 O . . a- O .# "A.".-a - # i~ ^

. . .. _.

t
,

,
'

Vu' .in a.-e-a ad k.a. S L " c O...m .4 . = a ' o- -e -:" e o- .S .#O.-. - - . ~ --

m

.wa .r , S e .a. a . 4 0.."o. - .v - ..h = . w a. ' .- c. s v .i .n g ~. O " = r' - , O a" an d.- -- d-
..~ .. .

9
c.-"- u-o_d O L' .--

-
. O .e ac O.Aing.'f. 5 e . - a_ s t' n . , *. 4 O u- S0. c, o u n , . 4o

. . ..
.

. .

10 '
that we have made fall into two broad categories with ther

']'

' a .x e O, * i O.. o #. ~.".a. 0 u- e ' at . a.. y~ m .i . g O .. a '.n. .' 4. - . .i . . " a7 '- . u v . . . -

l ''
au O,, * . g e - w..- .,.O , O -.. n. .e o...e . o . .d .x .w.. . e .-e s ..O .go... w. v y; < .. u u . ..

13
0 "a.S a.'.*.' ..iO "..S -."e - .4 " e * *. ' " ."e l l _ a_ # .O *WO b.-^a# ". a *. e O ." .' e S .' 4 . . - . . . ,.. -

3 '. ,
c3~.cco.-~ Ono + n' o. .- e A n n ~. .; ,.n 4 .,. . .- e n n e . . y:,, , n-

: - .a n- . --. --

1 ':
S u' ve . .i ", O .' . . ' . . S .i e r. . S .5a. a.e a" "-a'..'" n' , - - e . . i . . ~, 4.. .h aey -

16 ,,a .. oe.

17
And category two is related to improving the

1 -Q
.....,3.-o...o_..., 0 .- ..w. e g. 3 . d ., . . . c, a. .heSe ". . T . a i e . . . S .s "u _ . . ..ha.",

3 . . .
a

;

1,Y
d Oc u . .."..i- Sew- . A a.ac .-", -- * h a . ." .m , ..".a. 4 .. . v- "+ e d-

. a . - a .. . y -

'O'
.. 3 n a c, e ..a . . O- .h a . d ' .i . . 3- v' ." . . a . . S . n. . . . a- (ne n ". " a " A-i O C b".- --. . . .- u -; - e

'l' .....O .3 y o - a m...o O .e .n.w,,- .g,. yOu Seo. O ,. . . . o_ a ,e.,.A
- .w 2,, -- - . - . . . . . yo. o .. . --..

a7
''

a C' o .;u. .; O a. , u. .u,1. . e ; s ,A -

;o --u. ;On21 nenneA,,ee -.,,Am - - e 3 4. n o_ S , . .. r .- n < o_ A.
AA; ; ,2 e.. . .. . --- .

2 '* A 4 a. c m.v, 5 4 - *' - . vg u .4 - m..a n . , A. 2.ve .. - ..~,o o ,wC.- .no O y e e a. * C *. , S e...n_ no-s n, r
. .s -y. -u.y. ..

S
4

and SO On.cv3ece ai Accorters in- r_ ..

J [ - f+L)
s

,4

9. .C
n e o g o . . *. ,1. .$.tg *m..,.*.l -

. *w .- . .Q

. D ...o a m . . . o. v. *. .- g 6 4 .=m .m. m 4 .e y.- - Vgnw w% . . . w-
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I

I t . _, 1. 3 3 e .,..a u . T ._ .e _, _1 ., .ea ., 1 4,., a_ _; * w. n. . o .eaa
. .. . - - _. .

.w - ._.a c, w . o a a. . . e a t,. .

,
'

categories. That is reducing the severit or the frequencyo .

-

*

af the transients that are actually happening in the plants ;
,

..{4 , a -w . . .c , _4...a r o , , n g w m_ a o .4 1.4 ._ ~ ~_ o .g a .,. .a ., t,. .g,ae-- . . - n ,- . .~ o._ - .s . . ... 2 .

.

a
transients which remain.

6 h. w On tne ac. enc,a :cilowin; the presentation whicho
. - ,

r

!

? I

. w-.3 .4 , , n_ a , 3 , ., .,. - .s..''..". ~.".a_ ~.".. o.n o .t o c " "v .# e ". a_ ..* a- m' n. d. ~_.5 e
e,

-_ ,. .. a

3 B&W support, Dr. Woma:L will talk specifically about actions

7 '

taken to reduce the crobabilit"2 of a TMI 2 initiating sequence..
,

4

10
Then Mr. Dunn will talk about small-break

11 1
1 phenomenology, which leads then into the operating guidelines

12 .

were prepare 3- cr tne sma
. .

. anica nave ec. nat
- .

creas anc
. . . , .

1

13
to the procedures which are not in effect in the B&W operating

14
a .,. .-

: ..

15
. verv s.cect:1c item :nat we're c.oinc. to tal,K

. . . . .

n
.

lee

about, Dr. Womack will talk about the transient experience

1,/
review. One of the things that we have been trying to focus

1 ":
cur attention on in recent days and weeks is something that

19
can be shewn on this diagrim.

,
.

(Slide.)

'l'
And that involves closing the loop between some

-, ;.
''

m: . k. a_ 's a ,
2.-.,. A . y a n ._ a~_; y- - . , u. v- C , .,i .a.. . a n . u..u. e n_.e a n s ; o_ n . s ._ h , .-;- ::

v- .v . v. . w-.

'3'
a .- a. o v o-. , - .a . . 3, .i.. .. O -..a n.u.e .u.,n u , .8 ,-.i; o.c _ . - s e,u a,. ,

,
- - . a A v.. e

~.
64

.e, *ka-. # *%
* .h, wbN-i-3-.a " - * ',ea. .h MaF* * " * * " ~ ~ ' * " ' ---* '

pg* - 9 * P
**' "- 'O' ' D" '*J F *~'**F"'''De Fiadera Reporters in-

'C
'~

, , * , . -
a,. k. a_ u. . . j s e_ a , . %.o_ - n e .v 2 ._ n_ e g , ~. %. o_ ._ e 2 i .m. a. .e - -..A # .%. a q ,u,.4 A a .1-- .qo.;,

- - . ... .. -: . . . -

a eF.,--t I

j \ |
#
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l.
,

1 a , - o u- p a ,d a .s..4.o .
,...u .e . . a,.

2
Ang So we ree. tgat in t n.ese two DroaC Categor'.es

- . . . .

..

,
- ,= _,.44- ..-.es - ~.5.,+. .0, .- a_ d "m .i . . c * " e. s o ". a. . .i * " o . .# .. e 3 u a_ .a. . '

,, - c -.. . - ... .; ;.

4
'

e

'j of transients tha; are aC:ually ".appening in the plants;
l

r i
d , ,, -

e .4 o. c. 3 D . o. -o k. ., .o.C' 1 eD - 1 *k.nm ae *n... - w .. . .c w-. o.s, do oCc...- _-..C ,
.y . o ; v-.

A
-

. w. 4 w - .. a ~a -..a e ..- k. . a a , a- ..b..,. . -a .v. a. - .7 1 3 .".. o.'. ..-. 'si , , ' " * - ' ' ' -- ,- ..~..-'.s'.'''a...*
y' " * "y ; y --

,

7 !
'

to try to close the loop between these pc.:p' e and achieve

3'
....r D ' e a C - . .., , , 4 , a 4 , ,, o,
; s -..;-,: . x. . a . y

....w- a. t,, ,. -o,v. ..w ..w.. . .~o -.....; - -

t

9I
system.

.

10 '
; DR. 5' E W .'!C " : .' i m , now or before you get done withd

.I

11 !
i .-n_ s e , a 4 o ,., . ,.n .d , u ..o ua a.7 o -...e.. ,n wha _ u' ' r .o.a- ~. . 4 c. .h '-; o ,- . y. ,.

. -. . .s - ; a . . . - . .~ .

12
: +-...e .4 .o w4 , -. . a wk.a . s e .-',* i - a s v. o u o. ' v i de o- 0 .1 = .". *o

--- , -.. . ...a - . -- . -

13 ' '

.orovide for B&W's soecific plant 'ERs, and that ';ind of.

1.&.

f e e do.'.C k ?

15
..i .g .. .nv o.p. ". p a . O . p. o - . . o_ .w4..gs .w,.c .w-u .. . . . . . . ...-

16 '
Dr. Womack is going to talk about, I don't want to have us

17
e,. o . . s . .' .' .T' d. * o *-.h a. * e . . .. 4 ..o l o c,, v, " .* .r .o. s , " b "m . .i ' s -.h a_ _ a e d " a - >."

. . . - - . ..

1S
e .4e .' u' t' . . y e . .i ' ' . - a , ..A 4 * ' a- '

.b. a ' b -,,,
. t. . .- - - .. e C.. '.a. .'a m *. .h u, *- ' r o t'. c,o- . . - ;

19
k , , , ,, w , a ,. . k. 4 - ..a .r.w .n, a .-e - a .. o no.r

-

. . Q, , e .- c. 0 ., 4 . . -,a,v -3 ... .- . .. .. .y . .v v. 3 -.;-

'O'
4..e.o , 4c. -

m ,.0 3 .wDaCp.. .
: - . -. . a, . 3. a. .l 4 , -m4.- - L, .- , . a ' o r.-,. -o n c.e a-. ....--.w.. - ..v . a v--.. v

9I.
4..g wg w , . u a- 3: nogg.7

,...a 3. , , ,. g a- . ., - , a . s.4g w.. . o
--3 , , - , a y e. 3. .. .,

p , ...-a-. ... g v.. .

e. q
+

.

0 8.w. 3. .p .
- . g e ,4 , ,y, . * , a,,posea o .> n.,. e k. e ,. , wha.~n-3 n a.

- . . , -, . o , ,
. .. - - .. .t .ya

S. a LJ
d.'. b.Q .,* O. .E a"" .kd'. ,,g . . .k . .Er".-1'..*4- .i . 4 .. } a . . u y'% .%y t .y,. .i .', p'. ).

9)
* p 3, q

.
, ..y.

e.
I *.

No f ,, , 4 g *g -31' 3'g g i . * *q4 g 1,n.-

--
.e ecers' R eporters Inc. - --v. o T*-". - * -- -' - - - - - ""*

*C
.s

(slide.)

{jqlCr7 .

U [] /
4
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14 T. .e._s o.: ..w.e 2-anu, .vha.e ' .". ' * w .i .' .1a ao^e= ,3- .... . ,r .

, ' ,

we're goin_ to go first of all -- we're going to c_o throuc.he
,

31 some specific actions that were taken very cuickly arter'

4 . .v. 7 2 ,- * ". o 7 we' e g .i..3 n _ai.k ,"ou" sm27_1 w - a_ ,P. ' ".o .o - a .o '. 0 ~3 y. m ... -. -. -- . - - .r.

!
5 whien is the different ways in which a small break can appear

i
,

6, to the operator; and then from that, the guidelines which
,

!

,

, : rom tn.at consiceration bv. not a crmallywere preparea - ., . .
<

.

31 o - .-, - .-,, e d .4 .,+ o_ .*-A .; a w~ .io .' .' . a .'-':' +_- a_ = . . , bu' "~*,* a c. o" o.# 'ee a ^ .1 e
.. ,

+ - - . -
.

. . . e r
1

9 .. . .

been common to invo,vement in operatingwnica nas not
.

'

l 'n procedures until now.

11 1
.snd tnen, sal: ting over towarc, tne enc or what
, . . ._ . , , .

l''
,

Dr. Womack will talk about here, he will trv. to c.ive some
1 .

17 a . .

Onink. ng is witn regard to
, . . , .

concept or wnere our current

1 '4 what we have learned about the praparation of these

i 'c ooeratinc. cuidelines and the feedback, the closinc. of the
'

.

16
loop, that can lead to better procedures, better information

17 about where changes might be appropriate.

IS ' So it will be at the end of this presentation.

ia
'Y

.~ n .s .e. 'm w a_s,,a_ oveAu-
. m - - 1 4 . , e c .4 e_ . w~nev .e2 :, .

. . .~

~
ven .s k. a. .- a_ w e ,w p e a_... . _-

9n''
o:. the sdocommittee with this one, and there's some verv.

,IJ 4 .,. . n. -n g 4 , g 4 .q n .. , . 4 n . - - .4 .,. 3 ou*_ o# * b.a ' '_ _- a n s .i o. 7 *-. . . . . . , v . -s. e v.u .. . .

9"'" experience review that we want to share with the committee

*3 .' d tocav..

.

, So, yes, We will do it, but it won't necessarily;t F ederal ReDOfttf t. I Ft C

9C

%e .f .e. .. %.e e o n.o e .so ._ p: *,Qn mee a_,
**

% ,a 6- g e .v'n2 s 4 m.
m . - menaAa.r2 k.au-. a , rs .. m . . -. s v --r

.(n / I15
-,

'
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!- v/4
1
i

1 ', .a T -

4
- -nm - . . 1 -w. . . . .n . . - 4 - . a'so, * k. e a c d u. 4 - v. ~ .5 a -

-
c o n. . . a .s. _ . . v. -.. ..3-

2 Dr. Womack is going to talk about here, we will be trying
i

h

31 to show you where we are now in terms of looking at transient

I

4 root causes. That is, what are the things that are really

l
5 4 , 4 * 4 a ~w 4 ..g w.e o e a.. o .4 e n e s ,.. . . . .

.

6 We've cot a great deal of work.to do in that
i -
r

|
:

7! area, but we feel it is important to get back to the very

*I Io root cause of what s initiating these things, even though
,

a

9 characteristicallv. it has not been the c.ractice to look at
.

1
1

10 l some of these things as being safety related. So we are
a -

II doing some work in that area.

12 O k a v. i so that's the background on the meetinc..

13 ' If there are no questions, I'll move on into the chronloc.v.

ii
14 '

discussion.

15 DR. MOELLER: Excuse me. Could v.ou repeat where

16 ' .w --i -s0. c,"sa s '. P.b..4 " n m e e ='. o - . s c, o .4 .. ~ ~_o "ovo.- .".a*.'.4n -,
-u- - - . . ' 3 -

I7 MR. TAYLOR: Dr. Womack is going to cover that,

,,

83 Dr. Moeller.

I9 DR. MOELLER: The next-to-the-last item? Thank

v
.co u ."

,I - :1R . TAYLOR: And really, what we're doing there-
.

ema .was ,e-,, mA a- s = .a-"'-* o--- ^" o"-. .i."a_s 4~="4".. '(.' ' v~.n v~ ^ - s s
.

.

...--- -- s- . ---v - a --

|-

23 u. . d o .- .g o . ; .i a_ o .: "4..o a oA c- -r1 .-----n ..o A s2 4 ',
-- - n.-- syo- n.,- a . - --- - - - - -. -y

ne
and effects analysis."''

3 EMeral A fDOff er$, I MC.
~ ~ ' a s R

jj/ ||425 ( S ., , a ,-.)

4

-
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3 ,/ a-
d
il

1s There's a slight change from this slide that the

2 subcommittee saw. It was a result of a subcommittee coraent.
,

t

31 In the previous presentation, spoke about 7:45 in the
,I
u
o

.: q; morninc as being the time when Babcock & Wilcox was.

-

q

5 notified of the TMI 2 incident. Cne of the members said,
I

i

6 "Well, you had a site representative, and ne works for 35W,

i

7j and he was notified at 6:00 o'clcck. Why is not that the
,

a. 1 a n .- a c ._. ._ .4 ,o c. a-. ...
,

;

I

9i That is the correct time, in that sense. So at
,

10 ' 6:00 o' clock in the morning -- and I'm really restrictinc,
!
,

11 ,' 3"-4A'.n e wa- 3o ' .# o.4 _.h a. s "v." c .. i ". _ a_ a.base- .. .b.a_ k .i .m o .#4d
. .

~ ~
. .-v

12 in their previous agenda, my comments to March 28th. What
|

12 was 3&W doing on '' arch 28th?

l' * h e . . ' a . . , c., o .i .". ~ * ^ 3 - - 4 .n _ ^ , a .l ' * * ' a. 5 _4 "_ _i a_ * a_ -~a*
.. 3 _ .

1.5 o r. , wha. we d'A ""s sho**..'" ~..h a - a_ = # ~_ e ." .-- s- . .

16 At 6:00 o' clock in the mornin~, Mr. Roc.ers c. o r av

17 phone call. It was a conference call with Mr. Miller and

15 Mr. Herbein, I believe, and one other gentleman, who were

17 4 . . v v _' v e_ d .4 . _ . " . , _ _ a_ 1' a ^ 5 ^..e = ' ' . ". ". = _ _ a_ ' e n ho . a. = 1' 1' ' , s _ a_ "
. , _ . ,

. -- -

20 for about 20 to 30 minutes.

i

et _ w , s = .b. a . "_ _4 ..a. .k.'". ..k.e v, d a_ c .i d e d _.". a * ..". a_ v. . . --
,

22 should each go to the plant as quickly as possible, and our

.~3_.s .= .- .4 v a_ d o .-- .h a. .4 - om, ..a.,. , . .4 ".ad o .k.a. _= 4 * a_ - .a. . . :--a'
. a ---s . . . _

2.: ' -

. 0 0 C ' v^ .' ^ v' .'< 4. ."..e ..v^ ..4 .". c, .2DC,. . v . .

.ce Fecera' A e;>3rters Inc.

23 . . a_ 4.e.4n.j ag-__b. beg A* . n. . a k. .k , . w -. n _3, %_ ** .}D. m h. g - 4.*vg'. .';; m a .
. v .-- e . v ...- ;

/ ? ! b)>.,i j |j
a

.
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!
1

4

'
va wa t open at that time. We had a situation where the

u

9 t

'
guard at the building answers the. phone during the night,

n

,q-
and unti, :ne switenocara opens >ust snort,v be:. ore e:40,

. . . . . . . . , -

-
,

|

4l'

the guard receives all the calls,

c
s . . .

-i He was or. the ooinica tga: ve rv. rew ceoo)e were
.

..
. .

.

6i
i in the building, and when the first call came in at 7-30,
,

1

-|
so the call did not go throu-h to .'ir. Rocers' suo.ervisor'

3

I

3 I until 7 : 4 5 on "r . Rogers' second attemot.-
i
,

9
At that time, he passed on some very basic

10 ,i
. . .

u.e ,ic spear aoout a s:te emergency having
: . , . . . .

In:ormation. . m

11 ] been declared. He gave him some basic information, such
1

12
. c' - v _ v .- - o . a ". o, "m...- s w a_ _- a_ ..o . - " . .i n.c. . "a ~ = va_ "4..s * ". a. '--- ~^ ' * -y .. .

' a- :- . . . .-. .

lea-
some ver"1 c. reliminarv. information about reactor coolant

la '
... na so.- o:-.. -- a , a - ;,: a,

e . u... O _- n o_ ,a _.,- n ,o 2 s . , .. _ .- e o o u,, e _, n m .- o -_-- n..,- _ . , . -- .

le4
That telephone call led to a meetinc which was-

II

16 "
called by a number of people in Babcock & Wilcox's Lvnchburc.

-

l ,e
. ..

suca :nst ny 9:00 o' clock a cask force had bee,c:: ces,
. . . ,

,,
.e

ue"el^w^ .- e - , ~ ..a. n - - - .40 ".s a.n d ' _ -d .' '" . a .; .' b e .i .n..e m.ed ~^ .-"
, ~^ -"

.. . a e ..

10
. c o s i * ' o *. ' o u' s s~ .d s ' * .'". . s" 4 ' a '.4 .4 '. '". w '*. ' '- _ry a.a.d. ' o 'a^ a .='"-a "

-
'

-- . . -
,

.. .

e

- . , . , .o.n....,.,.-+ O . . e e. u. .y. . . .

9. I
~ ~ a n n .- ~.1. r _2 : ~ a_ e 9 00 m

~~ e1q.v0 mn t nlocy oc' ,. .n m- mn. v . . , -- ; ...- . .-

i

97
.

three oeco.le from our Plant Analysis Section were deployed
. .

,

99*J
7 "O ..T' - . O D. . . . . " . - M...1"-O . i u .- O. h .- ].19 U.. ..O, m "i ".. ..e-

*S. M
. s v.; ,

i -

*4
9

1 kq-*-- " * i #A 8bh 7 5M Q h N ) EM * -m3 b 'M le p.'Q . qhh3QMb M
- -" "---" -"-- - '"--"---"---'--'-r '-----:e Nerai m eoortars. inc.

". sC

v .. . M. . A M....-y" .M. O. m 3.".- . ..M. '6'. M. *]m v. * * O. "e . .M. .P. h.A * A*3"y. } ". . -u7 ..iv...

fp , -,

!lDJa/' '

.
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.

i
i
-

I was in so Ehat it could be put in a safer condition.
.

2 Those people were not able to get on the site because the

1

3' emergency had been declared.

4 L 3'r . Rogers, who was the man involved in this
n

5 telephone conversation with Mr. Irvine and Mr. Miller, was
i
,

6' the only B&W T.an on site until the second day.

1

7 .! DR. SIESS: Excuse me, did 'ou find out who it
.

I

3 was that s t o r. c e d .r o u ?.

;

9t AR. TAYLOR: Yes, it was the guard.
i

i

10 DR. SIESS: It was plant guards, not local

e-9 11 officials. Th a n'-: you.

12
.

le

14

15

16

,,
4/

lwQ

10

'n
*<

sl

9m
**

Ol
--La .s

b-_~/ |Ilj
,,
.*

T- M9f 3 eN Nerl, 660

"C
..

.

-A
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l ". 4 S .". n ~- - 4 c . . o .". S I' + t' ha* t'- 4 ". *ha* wa";.. "..u .
~

. ~~-- . . _.

24 So, Professor Carbon, that iS about all I Can really

3' Say about that ~atter.
l

.i

i

.i j Ne did recieve Some further indirect information
1

4
5' through one of the "et Ed Superv1 Sors who waS in training on

|

A | 4 w,. .4..n. .: e .w 3 a k e n. .n.3 . . . ,., .1a.v-- 3. ...
w-

.. v. --* w n. au.e C C v~. m.. .4 - , a- , . .. . m m...

|
.

,
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'

~2-... v y --.- - -, --

6
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2 1 DR. LIPINSKI. How about the test procedure?

3 'l "R. '" AY LO R : Yes, we do provide -- are you talking
a,.

Il

4j soecifically about aux feedwater?
I

'

,

5 I DR. LIPINSKI: Aux feedwater test procedure.

6! MR, acy. Don Roy of Babcock & Wilcox.
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RMG 11 14 and lead to the necessity for either isolation of the event
1
c.

2 or loss of coolant from the primary system.
|
,

3| (Slide.)
d
n

4, This is a fragment of an event tree which describes
i
i

5j the situation in B&W plants, and they were designed and

6 coerated c.rior to the 21st of Acril, 1979.
.

7, So it ac. c lie s in 3eneral to the situation that~

t
.

3' existed at all B&W plants on March 28, 1979.
c.

i

c .|
yw. a . .we... s e ,s e r.* .- o n- doeo- 4- '''"a *- a..- . o-

-y - -- - s .. a -e- . . -o

|

10 3 the sum of its potential sequences of events which occur

Il follo..inc. a loss of mai.- feedwater to the once-throuch steam
-

12 generators.

13 h The B&W pressurizer is designed with 2 ASME Code
j

14 ', safety valves and one pilot operated pressurizer relief valve,
i
+

15 ? <3 4 .'1 C o.. - o r' .' o C' k r n'n- .x'Ca' c ; . - "- ' '. .- " o o e's a-=
,-s. w -a ---w-- ; s y .
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d

16 ! pressure lower than the Code safety Valve.

17 ' n' _ .uue ~ 4..,.e o .e . ". o .r.la . v- w. 7 8 h e 2/e .. a . .u - 2 , tw.n., -- . . i. .

13 setting on that pilot operated relief valve open command was
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RMG 12 : f the S &h' system tha* the loss of main #eedwater event does not
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5 "lstem trip at tnat time.
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1' If continued auxiliary feedwater delay occurs, we
4,

2 have calculated, es.cecially for .cumes-off cases, but we have. .

i

,

. - . m . a e a ,o c ~_a_.n...i _- e... a 4 . . _4 h s u # ." .4 ". 4 e r. . 4 .."e . .^ -v .d..-2 , ~ , , a * e' *^.,. . -- .. o . ..

!

4 the reactor system to ccver the core for approximately i

5; 20 minutes. And on delivering auxiliary feedwater at the
.

1
'!

6' end of ac.croximatelv 20 minutes, the system can still be
. .

!
1

i

7 cooled without damage to the core, according to our calcula-

4a . . o ,. a .. -s

|

9| . allures or. tn.ese sec.uences in wnicn the 0.11ct-, . . .. . .,

,

|

ocerated relief valve fails ccen do in fact result in small10 ,.
. .

Il loss of coclant a;cidents in the reactor system. And as a

12 result of that examination we took, that examination and

13 follow-up to the TMI-2 event, we took steps to do calculations

.
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. e -- .----__4o . = .' 3 _ a .' ' b . e ' '.<. = . .a _' 2 0 e s = . c' ~ ^- y_e a_-e o...a'.- * ''4 o#.

15 break coeratinc c.uidelines for the use of our coerators.. - .

16 ' The next two speakers, '4r . Dunn and Mr. Kane, will
I

17 describe the phencrenology developed as a result of those

-...w_ p,2,c_e, :-_ on s.
c .w... e ,, -se c a_ l c ,, ., a- . 4 c . 2 ..a. -o_a,,o_ si..a . . x - a. u s--,,w .. .o .. -e .

19 guidelines.

20 If there are no more cuestions, Mr. Catton.

,1 D r. . C.%.c e Cm. . pau10-
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22 DR. S HE'.iMON : I'd like to talk abcut wh.t happens

22 when .vou've c.c vour PORV o.cen and v. cur HPSI on, if there's
.

24 no aux feedwater for longer than 20 minutes. If I have that
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1 . high-pressure in"ection in which you don't have your steamJ r

2 generator or you don't have pumps moving through chat. Can
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5i DR. NC.'!ACK: This is a calculaticn that we have
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10 pilot-operated relief valves plus the safety valves, should
,

11 i y - o t' 4 c' a_ cno .i ~~.c, 0"-.#'4 ~.4 a".*. *o keeg- '. ".e . o r a_ 4.. a o~ ' .# a "^ '- L -
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12 ' tion.

13 Do vou agree with that, Bert?
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4 a, take a long time to do it. I don't knew <hether you're going
a.
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3 .n"ection?s
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l, DR. .;0.9.C K : Yes, Si . Our calculations of delayedY
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14 you wanted covered.
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*/ relief valve will hanc cartially ocen ad not conc. letel.' cicSe?. . . .
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20 m ~ O.v. n C .v. . .... i..,. o...' 2 1 .< .r . .
w,- S ,;., - -., , -

c., e axm...,a ,

.. ...o ...m.. .

21 .w. e . w . . o . . o .7 e c, o d I S ~ , S .4 r .
-

,w~ u*- ~ 5 e S y G C .vL, .. n x.eap S4 e5; o o s.y . . w -. v. w .

*S4. 3 a - ..e e g c. m. n' n. A we .. ave, A ."a " e '' .' a .',1' ' '- w -.'...o. '..".o. .V a .~.h. .'.0*".' ' ' '- v. . --. v. .. ;y ....

2 ., n ye .. , .vC" Sed C .". b ." e a ''. S .'" a t. .'.' ' .# o *a ~ c " o d ." ~ ^. 'm" '.o *- e^;
- . . u . . ; . . . ~ . y

24 o .4 a .g .w. , .. we ha'v's ' '- o a '. G - 4..". o L' ''' # .4 "..' .'
~ ,, e A

. . . _ v''e' o "y '. u' ."." e 'w'.'' .'*.e.'.'''
- ,..- w. s . - ..

:e ;Me's 2eacrten. Mc.
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1( .e 4 ". e v .- o 4 .v. ~ 4 ...e s ".. s a .. * .". e P O RV ..' - . c. e .
- n "

-

,

!

2 So we believe that smaller breaks are indeed
,

o
,- .w... e - p.e . .o ..a . o o c - , -, an 4-~- - .g e - - r - .i r.o, o e a ...a. ,,.ce.o- coma ,- y,

-
,

-i - e .- .--.. . ~,-

.i

4 that Ber: will talk with you about. As far as the mechanistic,

I.
i

5< possibili:; of sticking that valve open, it might be worthwhile

'4 ' ",'"a --4#4
-- -n-a_.-.ed'n- ,- -s ". ~ ..".a . e l i de o. _ke 4 voue- e._-vo <-- -

-. -- . . e -e -

|

7' u. a ,., o. ... A.u. - . . y .. ,
.

,

. .k. i ~.5 4 - .. su n *_ e A3' ' .# . . - * . , * n' _4 - a .1 s e ..a s a d4sc .i . .w -
- ov

: . . - o -. -

9 Cn , s " ." .' .".C. ""# o" 'u' " "eo ." *_ e d .e . . . - y -

i
.

10 Do vou have it?
, -

11 ( S .3 4 a- e.)

12 The valve is shown i.; its normally closed cosition.
. .

13 Normally, with this pilot exhaust port closed and
.,
t

is ,n.. - o o- , , e i ,. u. e a .; s v- u. a .- - o , . _ -ne -4sc o.: .s.e ,,ye ,5a
-a --a r o . .. . - ..

1 :. w , a
. ; . e : ...e a;o*--- -s o u, e o ,. w

> ..e-u .e .4 . . 3 , 4 .,. ., ace du .w - - n m -
. ...e u--. eamro..

16 s .4 a o .--

17 3.0 a r r g o ~r e. . -ga i s a.. on a.. age 4 " , 1 v a '.a
. . . .. . - - -

12 nR. e..<0 v.A C " . v. e o , s4 ,
'

a n - . . . . , < , .' ., o .- . n. -
.we- ,-
....o o -

10 . .w. o ,. .w 4, w
...e ,- . o.v...a,o.,. o.. 4 sr-o.., - - o g .e. . . . e 4 --

. . e w- y -e- -- .. .

2C .w. a. -.h , . . w .- ..4 ..w. e A .4 3 : n - 2 . . 4 a .''c e . . 4 . . A k. o.
44- 4- .- o a ,L- o cw

. . a. o --

-
a ,,

-. . - .-

21 .- o s s . , o - - -. n 3- o .,. . g e ,, - e .eaco - . 4 ". e s *. k.. o3-.;
ry - u .e .w, ,,,,,.o 4- ...c .m ,-e - u.- .. -

22 .A sC v c, e . . s y . 4 .n. a . m. .u. n.mya-..s. . es ne..n.- .or.o C. .w3:< w ,

- . . . .
---- - n- . .. . -v. y

23 -41
-

,

.wg .- n ..a -.o.s C y -.. ,,n-; 1 .w4 o . . o. y- 3 . o .g.w. a u o- ~. o C ." *. 4s,.,..o
.-.v- ... . ..
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.

3y,4.. . - sed7^.-
, . - -- , , -.

/
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1 the restoring spring moves the disc back up.

2 1 do not have any extensive data to quote to you
!
6

3! r e c. a rdi nc. the en.cirical .cessibility of cartial oceration of. . .

1

4t these valves. But the valve is certainly desic.ned to be
; .

5|'
either fully open or fully closed, and at least in this'

6, concept it would appear that it would certain1- prefer these;

1

e-ll 7! positions.
;

6
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1 n, n .o. . c .r .e a g r . . ' * ' C " g *. *. *. ". .e "< a ' v e s o e e.n. a .' ' e '>. oa.s . - . . ... .
~^

a . . .

2' ,

CCoasions for ICnv ceriods of time. So how do v.Cu fit this in.
i

4 -

3 w .4 * b.. . b.4 s .4 d a_ a .' " ~ e d. das ..40 *.1'C .?. !. . . -- .
1
i

14' DR. WOMACK: This kind of leakage night result frCm
i
,

5, wear Cr danac.e to these faces. That's a cossibilitv.. i.

I

6 I
!

3p p + ~r c e r m . ....,s e. u, .4 . .7 , . .eg "s2++ 1. ". a. , ..,3.8. 4.,w- ^- .... ~ ~~~.. ;
)

7, a. mv.'. 77
; .. .

3i ep n a. 4 v .v.ng.e . - 23 .o * s.. - a_ . .k. 3 . *gg ; r.'n.. g *. g .- ~. o. * g. ,.J... s. A . . < . . .. ..

t

I

9! Va l .'e a t T."iI-2 Was,
r
I

10 |'

v2 e r... n, r o. ,. e *. 4 ..5 e s 4.j 2 -

m o o. o . . i * .3 o bu* Cne ^e^a_ .-
- --... . i ov. . . v

t
11 n_.v-da_ a sea 1..n...- .vy

12 3n. erregem. 4. , 2- a
.. --.e Ke-, . g a . b.e . , .co. Ca.4.av. . uwa ,;, , -.-~~ -.. .; .

I3
- .l o p.3 n. . .4Cd v^# ~. .# n. a . So 4*, -

'w'a s n ' *. O " o. . a *. 4 .".C. .y . . - . y

la ' 3 ps . s u..rg. .v.C"n . ~ ~. b a d C ...' "; " a a_ . O c a a .' . .~3 a ..^e .~.5. . -- . , -
#^-
-v. .

15 c.- WC,. h,Cn'..4.,.-

>

16 ' D .a. . Ca.n.3 v . . . m. .w.e o ..o . h. s .ov. . - . ..

17 i v .o. . . a- v. r o g . I *w4..-X, o .e n .e . .o,ess_ , a su:.n y y a ., ". a_a. 2, a . .... . s . .; .
i

,,
, - , . "e . " . " . 4 o~ . v^ . a .' ' ' ."~m - . 2 7 y o a ' . .' o . . m= . . A ".. , ". a a ". , 4 .' _4 . . e . . . = .- >.

,

. . -
- -

j ; - - . . .

1, - . w. . e 0 e a .' ,y . ' ." .' e a k. a - a. w .' .' 1. v
~ #ka. o "- . .# 4 ~ .4 _ . *. .m 0" b. - *w* . ' . . a ' e ". 2 a_ da.- . . . 3 . - .v -

20 .u,...,p..,~...a. .a . . .a a ., o- n .u. a . 3 - . .u. w o,m,., c ,.o . n e a. s + n u_u_ ,a -

a ..4 a.y .. - . .- ~

1 | o s .4 . 4 . . o. 4: . n. w,"o_ ,.o.a.ka~e..
. ... ,

m
**: DR. CATTC::: I would like to ask v.ou a C.uestiCn abouto

,

I

'3 ~. u. p e\.a .... ..- a e . r. k. 4 - %. v .e ~_ %. e . .w ., . . n.>u DC.4..~.s u_7_ A v .m.Am- nna. n n ,n e . , ~. n .-.. - n. -. . .. v s-
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1i shown. This event tree is not complete, and it is intended only!
,

I! j

.w... e .,a .4 n a c ._ .4 n .,.s .
.

,'
. _ . , 3 .a s _ a ._ _ .. v

.* ,.. _

i
? i

~

3 .i Let's trace the normal path. The normal path, there i s ,,
,

1
I

n
P

4 - no opera:cr action assu.ed there.
I

i i

,

5 DR. CATTON: Actually, what I a~ interested in is i

.

I . .h a_ + ". a_ _-*-".a_ k....~3..". be c'.i .##a_ 'a.'. 4 #. '.".a_ ^ ^ a_ . a '. o .- "io u ~3.."-- ~ *_ .4 o . a- ,' b
_ . . me4 >e. .. .. . .- .

|

wa s a_ ..o "; . ' " e - " * Pi . . . e
_w,. . w a. . u,s s-'o . .4 . e ss a s .#.11 o. .4# 4" '""-

+/t . . -. -;- . . - - ... e - -
,

l
e

B seems to be pretty idealized on your event tree. It doesn't i

el

9' seem to allow for headinc in the wrong direction.
a

'
,

t

10 d '~cu are asking me what if the operator iDR. WO."ACK: :

t

II -- ihat action would you be thinking the ocerator -- !. ,

12 , DR. CATTON: It says pressuriner full. Does the

13 ocerator do anvthina. to carr"2 it down that branch?. .

J *

n !

l .! g "es . f. p.v am" " .n. m h. 4 s b - a ., c b. . )... . ..;,
,

15 /| DR. cATTo". That'c correct.
'

. ,I

16 o DR. WCMACK: No.
1

.,

17 j DR. CATTON: That's all automatic?

18 ' DR. MO."ACK: If the au:uliary feedwater delays and

19 _ w 2_ o.,e .n., m o n_s ,c .4..3 _ o .- n o- ._ o e a t_,.s , 4. a .- . . _ o_n_a, a._m_ , ._ y. s.a c.n . . ; - _ .... r . -. .

, < -
w e t .' . . , , , ..3,1::, g. n _ e - n_ s s.,, 4 ,e . .*- .... .. ..

21 DR. CAT"'C N : So, if the pressuri er is empty and he
c

22 thinks it's full, that will not lead to problems?

's 3 h DR. '%'. ' a.u . s --7" .". e -'r e_ s "u .4 a_ ,.!a_ - a_ a . " 'w "y " a - a. a .dm
, . e .. . .-: y .

hh
,, '24 h. a . h. 4 M. [*. .c.a .E . I s S J .I .I )t

. .. . w .
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Do. '. '. D."a'w".2 - A'.' ". e - '_ c - " . .4 e . w O .. a. -..A k.ee.a- ";; '. f. as-.s . y u .
,

.I

I.
-

2 |- . u..o,. - p.._ .4 .. e_ n_ A , .e. "e . , y e .,. . y e . c a .3 ., n.a. .c .- a ,. o c e n. . u o. |w..,s1 3 u*- .. - . .. . .; e ,

,
I

3| .4.<g,.:., - v - .4 c - .u n a. wLe c .4 . *. .i . . ',-- -

*4..a. G e - 4 .. ~s -he, . -.m-.. . ... - - ... . -

o
!

A 'l' auxiliary ;eedwater on or manually initiating high-pressure i.
I

i
'

.

3 4 ..". o c *. .' o - .d s "- e .-i. a .i .' "; -- . a_ o_d o d- . .k. .i . . o-...a- ...4 ." ~ a_ s " , a - - - ,.s 4. ,. a m. .
'' --- - . re., . .

5 . w. a .. w, . , 0 ". a. . a. . o"~ = * . '"4 o .4 . . . 4.. ~. 4 me we ". ' '1 a . . ' . al'adcw;. . . -. ....a y . - - --

I.

t

7Len .- a .n." n o e . , . n .- a. c . .< m .e. o. we .wia".e..'*_ ,o s~-...e - t-- a
i s - . . ~ . 0 0 e . , * o .-,2 m -

,

t

6

8 2,.;on...

9 An.v action that the operater might take, as sumin~e that
1

10 the pressuriner was empty, to turn on a high-pressure injection
II ' i

s stem would mitigate that. |

12 g .o . c n- . . C.N - ". o . '. .". e o .k. a .- wa;" ' ou..d. .' _., . e .#e -'
.

,

. .

13 (ring to the Oconee event, where the indicator was stuck showinc
. -

14 | .w .w i.. . a . . . . n. g.ess., 4.,n w a s . L,., ., .-

!.
- m. -

h,

I ~c '
) OR. L'OMACK: Yes.

16 ' DR. CATTON: Yet it was emptv.
1

I7 | DR. *dOMACK : Yes, sir,
i

13
-

D.7 Cn'*.m.0N.- .'s .Sa"- 3 4.".~ .'c d ..".a. coa.a.o '.";-
~^ "^ n

.
.

.
i

19,where where he could cet in trouble?
i -

20 a a . s. n..,:w .~r . C t' .. . .'. .' . . .' ;r , .' ..k.' .r' , .d .# .". o. o - a . a "- . .# a .' -
, .- -

v . . - r
d

21 . ". a . . h a y . e s s u . .4 e . w a s ." ". .' .' .'.. d u . .' ' .4 . a. d.0...'" . . " , .- ' 4. . . u .4 a '. .i . .g . .-
. ; v v

n
H
N

S"m r .o ~.'r' a. .' .n a - ~. 4 o . . s u .". ' s .. a d " c *- .4 o . . o .# c.".=-~.'..~.4.".a..'.'.-- 4 .. .o. v
.!

. ---
' .; y . w ;

e3 l, l g e . .4 . . . , * , . s';r.s a ., . k.a . s o '- .' .A "., a
*

ac+4^- *'.w' .s o " .' A "..' ". a.. '
, ; ; -. . .- -.. ,v. -. . .

I!

2 *a b r -,! , g g 3 4 , . n. n..e ne. ,. .w,-
1 (4J ')- [-

--..n

N Federas Reporters, Inc. |)|
. .... .. . .v.- ....a a ; o m _... . t

7'

.

m3 ,5 v..e o.E .w^m ...e .E E .e s .. -v-.4Am.s .w,....- . b 4 . o m ',. . o .' vw .i n. , . h. 4 mgm. E 9
p(

me. . . . .. a

i.

4
.F

.I



ov4
.

407 I,

|
| |

!, I

i

1i event was to try to stress that oressuriner level alone should,
.

I
.

I

!2!, not be relied upur 'or such action.
I

3f DR. CARBO": Go ahead. !

|

t

4' DR. WCMACK: O k a v. . The next sceaker is ".r. Bert Dunn,
I .

i
i

5 who is the T.anacer of our emergency core coolinc. s.vstems unit.I,
i

6 He will describe to yoa the work we have done in the recent two
I.

7- months on small-break phencmenolo v..v

l

3, ' iR . DU""- What I wanted to do, leadinc up to the- '

,

!, i

9 discussion of the guidelines, was to review the system evolu- i

i
,

i t

10 : tion durinc small breaks and what the incor ant facters are j
s

- -

;
i

I I I, surroundinc. this accident and how the desia.n s.vstems,emerc.encv ,.

,

12 ' 2 2 o a....s c...o e .. a . a. o.- ..4 __i c,a _e .".o. acc44e... i- . - - -

.
o

.
- .

.

I

13 ! (Slide.)
'.

,

I
'

14 ; There are a couple of 'ce' points about small breaks. ';
,

1

|

15 h| . w.e .c .i s ,_ c .i . *. .i s . ".a * k.a "; a _- o_ "= o~.4 ,' a' r b. e a_ ", o _' " 4 m . v^ # a. . . . .- - _ . . .

i

|
|

1;6 series or c.uasi-steadv state conditions. Basicallv, in a cumps-
, . . .

'Il
i

I ,/ : off case of small break we will have hvdrostatics controlling
,o,

-

n

18 :| _ s, e .. ~, v e...e , . , e .e 4a w 4 ..". i . ..".o_ _- a_ a v o ., s "; - . e ... 7. . k. e ^ " .. "e c '--
m . . o . .. .

.q< <
.. . -. -

h

19 ? . . , , , w,,/e .w. . . o_- t, . .y o- - .,..4 - e _, , , 4 2- - - _ v n d .". . o u - ".o. _aoe, wo a. . - . -
, - - , ,

. pe<
. - e. _m .e _

ii
.'

20 h the svstem. r~7 1 4o
H
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21 ;j .- o e v v ..a key *"4..- _4 - - r . s .4 4 e _i .~, _ " a_ s... ' _1 -c' . e a k.''c -m . . . _ , . .. - . ..- . .
H

| y y o ,,,. _< c n _, o-22 .w,. 4 ._ 10 a a. h_,_,- me. . w.e 4 _,._ _4 ,, a y a _ _, ._ .4 o_ s
- -

e . . -._ . . . . . . .

a
Il '

23 P| of the high-cressure iniections systems -- okav -- are not i- -

|a
i

<

24 1 -. _ -, _w_ - r .s , c o_ _ 3 ___. .. ,_ s _, .c, _, m_ _e , _ u. o_, ., _ - _ , , , . .o,_-_-_o_... w ., _. .,-. ..i . . m m_ -_ .. _s_-_ ;.
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1 n# b.e .o ^ o^ 4- .e.e- .o. a o.e-iod c.# . 4 ~. .'. a. "o buv ^ .o"-5 *..i .'.a. " o ."d "
-- . ~ s . . .. v. . _

2 the decay heat to drop to the point where the high-pressure
,

,

3' iniection syster can rc. move decav. heat enercv. a n d s u c .o l .. suf-a . .

. ficient r.akeu.o.-
,

I
,

t

5' There are key external influences in the analysis,

6 .d T a a ,.n_ 1.o- a4 w ea'- 'o-n 4o.,- . . . , .e .5.4 .w.. w..n_ s e ..o e a. s ..a.w ., u . . .. . ..

7' -n a .,-.e o -,e a_t o.,.. 4o . o w. . . n_. a . .4 n . . , ,en _ ._ w o.- . w. m_.- -. .. o 3., a .- n_
.

.3
.

. a . . .. .
,,

. -.. .
.

2
- .r , , n. . .i . . - c...n* .- J . . . 4 . . .; , '.. A, ~.5a o.t>_,... -ena-a*o .'eedwa~e.-c-- . . 3 -- . - y -. .

I

I? - 3.41a3.414.o 4.. t,,r. ,n uo a s..n ~- .7assps v,e s .. ,1, w g 3 'y,. .- c- . . . . a. ..o.o .. e - --;

|

10 |
J. DR. PLESSET: You say you are considering it as a
I

11
'

k .i . i - - - e' ' a o .' - c ' a ~ 4 c o_ v e . . ~- .d # ~ -
-

,

.e.... . . u. u. .. yes..pg
u . .

13 DR. PLESSET- That sounds verv. reaso.nable. :;ow , in
.

1.: d a s .4 'o i . . : .". a - , d m_ a_ o- 'b..'.. * a ' e a ". e .-"; co ~..o_ l .4 = ~_ a d c c'a'..x . - -- . -- - -.

15 .iR . DC:i';; There are a variet'; of opinions on the

16 u .w. 4 ng.
I

17 v3. .a. .r.,S S r . . . e 1.1 , - a- ,s:C.4 ., : 0.. ; o ,- .- .
-

. . . . ,

.. ,
a

13 u A 4- "v . u . g., .on ., .a - . . . , -
e i p. . . 1 u o s .k.e 3. , 7.1 A, V. .''. a *. . 4 ~. ^C.u'-. v - u. s

ta- . 4 , . .c. , p+ -n.a.,. T . e .- o .a l .' ": k a i .' a.t. e i *- *e n " ' d ".' ". o ".o .^-o . -- _ . - - - - ..v ... . . . . . -

20 DR. ?LESSET: Sc it doesn't take an involved code

:1 o ._ . ,, 3 .wa e c 3 , t,... . ,. .s w3 . .. . g ._. ,-- ; ,
- .. - .... . . . . . .

22 M. DU":I : That would be m' c.oinion.
^ 7, D .o . .o.roS .. 2. e,o ,,. A e ,. , w , .ne s ._, : : -o y

- e '

.- . . . ;. .. o .: ,.,.g . u. . . m, , .w.. s . .
. 3

.
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1 cuestion.
I

, MR. BAER: We are doin3- calculations and gettin-. 3

reasonably close to it..i
|

r

4l DR. PLESSET* Other people are doing that, too, with-
1

i

1
5 out using a computer.

<

6' I would like the staff to e::a. lain whv thev. feel it.

,

' r.ecessary tc adopt an advanced code lic:e TRAC to small-break?

3 calculations.
t

?i PROF. KERR: I think you have hit upon the reason,
,

l

.

10 : Prof. Plesset. The nrestice of the results is much c.reater if
,

.

!

11 they have been achieved by an advanced, sophisticated code

12 than if they had been done by hand calculation.

13 ' 0?. PIESSET: Prestige, yes. But acc.uracy, maybe ho.
i

1. Done. - . r R. o . +. e 1 ., , one h_,a- _ o <, . a ., c e .-
- a, .c , c e ._ - .c

- ,n ..-v. - _ -. . - s v

15 the situation.
1
.

16 ' DP. o ' r " a~ _r * - ' v.i_ld.o.-_c . . .-
.

17 MR. BAER: I don't know if we can get a response today.

18 DR. PLESSET Tuesday or Nednesday.

!? DR. CARBON: Go ahead, Mr. Dunn.

20 (Slide.)
7

.

, c
, i l

s . . ct

21 MR. DUNN: There are phenomena involved i .m the small

w. . 4 c h. do '.,'.e .o ~"e " o .' .70 wad-- "' ". a_ ..e u '_ a_ - s .i . . . u .' ' *_ 4 ^ . ,w-n_,. w-,

r . -ji-. .... . . . m.

L .r by . k. g o n. ~ .4 . g n .e t . .b. u, w. A. - v 3 .7 c . ,1- - . 3 *w .4g., 4 . . m h. .h * .1 1 .% . d *. '< m . 1w - . C'
as e .. -~ ..; -.y . Ov, w. . . ;s A .

m 34 &. b. o m p9. d . h. g 4 ..,e g e h g n .. m. n. . p m . . b. 4 .a b. .n. e a 4 k_ m b., g .rav.a4mb,, w oa ; . O- -.- .. . - _a . . - v . -

3Afdef AI AfpOriff1 IRC

* n. p n. s v m 6 01 9 m. %. a_ . .e .m. m ' - a. 3 pg .m a v,A
; w .. .. u. . ,a .4 o . . .? % g e 4mm G6.pam-~w.. . --- - ;. . - v.. . - - . . .-
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.

~

y y.- v 6 . e . --. --.

2 ~.v~. o n. . #. O ....a n a e ., -

3 m.ge e. eld . . L, o .n. *- * ga . 4 - O C -,sg .w .e .i . . n e-mm ..g e ogg,u 4- 4*-. o o 3 ...a . a ..

4 Steam, 15 it water, iS it SCme mixture. I dCn't know where the
I

: 1 a ,. T. n. .. v. vo l .l a.e-.4c. .w,.A-- ,, ,.a . o. , . . ..-orWa -. - - . .s
, . . . . - .-

6 n' . . u u w a. O .: .: .; n .;env,. O .a + n' e ...; ,e- 4 . , o , u .; v, . . ,A u ;-n n _ v. - p S S g - , .;--- .s-.. - ; - ..,..

7 it inieCtin under water under a two -phase mi. .ure , i a Steams .

;
.. 4 .v. ". v .e Lr .. . -

.

9 c. - , - <- - t, a .,. 3e..- a O- ,e . . O .- m. a . C e 4e 4 . . y e .- . , . . e. .- ve~-". . . . v ;

IC 3 . . a .' .' b.*o.a''.a~. n' '. . b. o. ba''. * e.m..mv'.2 1 *'"'-u..K 4 '. ' m- 4 ...^ O .* * a n *- ,* *O Sv^me. r y .. . -- .

11 a..o.u, O.- u. w. a. 7 a .- 3 . - w - n. , >. S wo as a ..e,* aC..- e... .- . . ~. . -..

12 c-o..*e. ---onv .c 1Ow a r.o_ v- o S S a .-" ,. C u e .7 4 n.3.- e.eod .4nAvuu .
4-
o . - ; . -

.

1 ~t -- 4o d.3.4n u.be a-oSue.. . , . k. o_ o p p e .r vo3mgoS n . k. o_m*u-- *c m;m oq, 217ow-.- .s .6 ; .. m . . v. -. m.-. .

14 * b. o- *O 4 a.4n ...-e * k. o. .p-- C- ue S o e 1 wk. ; .7 o. * k. a. ro,C*0- ,.n. o 3 e .1- ,n*.. - _ -. .. . .. .-- . .

15 -= e.CduC.;.63 S*ea. w " .' C ". 4S * -" .4 .e. c, ~ . ^ ~C "p.
- *

i . ..; - 3 -

16 (*e " " "v a .' " a a C '- .4 ^ ". S , .#C ." O "- ." "y.''"., 3."a 4 ~. . " C " *. a .". ". . 7. " .~. .D,. - v . - - . y

17 ~..O c, 1
. ; . n' . A , C. -- .se, C m - o. %..e _2 + u. .v a n..S :. e .e .

A C ~^ -
. . . .. .

13 (Slide.)

17 ? w. . 7 AC-m 7 u .tS m-., S S ,A.-<Ko .w . n , .a. 4 . x. .d.w.a . T. w 2 . . o. c a .4 A- +- o -
,v -e. . . . .. -

2C 4- 4 . . . e .- . u, . . . . wO -"-n.S O .: S .a .i l w -o ,>.d . . .w. a. - ..a .' _1v - -; y . u. . .
---y u.. . - - O . .a yo a.
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~. . y .
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1 the ccre decay heat energy is being removed by either the steam
,.

o

2 generator or the brake -- rather, the brake, and perhaps the

, -. , uo . e a.. 3 ,, ,,. u, a a n_ a, e m. a_ - , _ , - cennec*ed .4. " o * k. A
3 . - - . - . m .i .- a ^ ' .i m ". s .- _. . . ... --- v.

i

4j Tracking that through for small breaks, the accroxi-
..

.

i

e . a 3 _ 0_ ,osua.^e o~ eve.. o- ou'd "a_ a -aa-*_-.- .'o, 3 * _ .- a_ 4 a_..a - - v_- -. 4
-

3.
- - .- .

_
-

,

.1

1

6' w.''. be -a..ove' # .- v . . ' ". a. . a_, . "..a . 4 . .i + 4 = .' o e =.4 y- "_ a_... c e. a -. . . . . .. y u
,

. 4 , k. .i .n. a .b a .c , o 1 . . k. 4 - b. . e.o
,
/ e..t3 a* a . ,*k.o .7 *4 c b. .l o . .n .l W417 he

*,.s . . 4% ww. 4. w.-a.
. y. .- w-

.'
e .r o , , e d . . . . - . .h. e e a . .' - y ..a s e ^- #- . . .

a ^k i
'' -,

-
7"- - e *-- - .n s i a r. . - w.".'I ve-":,

,

,

i

q, , , .4 c .u. ., ;. .w a _ ,.n. i wm_a. - ~c e . ., e y n_ , ._>30 .r ..,.',4.,. . .w. a svo- n...-..e e a; o --v 4. . -
. -e yv

!

l

10 The steam generator will be affected either as a source or a
|

|

1 1 l, i . . '.<. c c . . . . . ". o u s 1 " A " . .i . . ~ " .".e *. . * .s .d a n *_ . * ". a. o v o '. a . . w .' .' .' - bi-e''-,- -.o 2 3-- - . ..

12 line at or below the steam generator because of its effective-t

I.

l .' .c s e 4.. . a_..~ . .i n ~ e n e 3 3*.^" . ~

14 The system will maintain an approximate homogeneous

'S state, and it can be viewed as a rolling body of steam.

l' ' P. . C n' ". ~. n ". - r" u'se ..a. n' r e *..b.a_ o ' .i " a - ou*. 3. o 4e.,- #mao .. v. . s m

17 or are './ou c.oinc. to skio chenomena?. .

13 .v. n . 9 "u . . u . . u. i - .c3 .- a 3 s .4 g.- 4
.T

v -

..-,,.n. . k. o s .1 4 4 a. .,3.w . o m
-

v .. - -- e,

10 wa '' 7 wa .". ' a d 'e v' w a .' .' m ^ ." e o .". '. ".e ,C ' ' *..y" s - o # .# ^'<e.'."a'*^''.4.".-
Au _ c_ - u' s e . -- . v . . --- Ay.

9 r. 43.~ ov..a C .#. '.'.a- D' e . ..m .a ..a_ vc- ... n..e - w,.. ad 0
- -. - ^ -- . ,a". . -. m - A - -.a..-a,u

-

m 'I ~ u. u, .. . ," ' '*
~ yc oC,m'. -. uw .

99 ' -.g.\f. ..f. * L .U. .r. v
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- y y . g e w 4 , '_ a ,0 o .4 ". *. 4 .". '

."a e ^ o .d .". *_
mq 2-ne " da

-. . , . . ,v u'- ..^ w ~...o u _.l 4" - b.e U. .D 7 D ' ' ..D
^y... m . -- y .

s ,. .

3. . n . u - u. a .w o-*,. -7 .~ ~ ~f .r - e/
q ,

t w w w.v.
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1a ..o. .c..r - t m. r c o . . . o w. 4 .c .4 n n_ *4-e o +_ a_ ., .1 --..a. H.ow do-ua .. a u...- ..~

2, ."ou take account of tne variable flow from HPI as pressure
!

3, varies?
.
1

41, MR. DUNN: The design of the system .s both tested and
1

'
1

5j calculated, and we use a margin versus the calculated or
,

.

4 4
e - 4 c. . m a - o e .s .- .a .. a. " a s .i s . .h a -."~~"a.s*."..="-'.-a- .aveA- .i . . .mv.-'e -- . . . ~ -. . - -

7 hand are the HPI flow as a function of reactor coolant system
|

3 pressure at the location of injection. And I model it as an
;

9, infinite source of water that can flow against that pressure at

10 a certain rate.

11 MR. 'C CHEL SOF. So you insert the known pump charac-

l '. * a_ .i s . 4 -. .i. o v.n".* c. a l c"m .' a ' .i o .n.'.. . .

o
!

13.; MR. DU.'.N : The known ou.mo. characteristic .clus the.

.

14 known line loss.

15 ', System flow will dec.rade associated with two-chase.
!

.

'6 effects in the pumps, but the RCS pumps will continue to circu-
:
,

17 late a fluid. The core will be cooled by flow, cooling and

15 the following ecuilibrium conditions will evolve. A very ::,inor

1,7 . e - - a . , '- .- a. a.x " s.'o. .is osa.4k'.a. .4 '.h. .."..i-a -..o d a o .# c o .' 4 .s~ ,e- . . . . n . .

,c m e . .u. , s .' O m o 3 0 d a_ , e e s . , " .-a_ . .P.u' i -- 3.- ^. m * ' e s2." = ad . a .' " a. .re e . n-
-

21 i (Slide.)
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^- y
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n .4 Y n ea .1 ,. k- - . o n. Q% m. . . g. o e . II. m .
.

,

I will be showing slides later on associated with4

3 e3c.. c .go_cow - fp.asco- .4n _e.-~.is o. " k.e i " d .i s " l' k" '_ i r .a. c . w.h. = ~-
-

.. .. _. o -

i.t have you.*

,

5 This mav last for the first 100, 120 seconds of the.
'f

I

6| , ;>-_-_.o... m u. m. ,,,. u. - a s . < ,1 - - w. . . m..u.e c o o l ; . : . u. e .an ~-- n-. .. mu ... .. .e ..y ... m
,

I

7 | e.s. ..11 o - . c' . _ : . . ., . g , *_ 4..me a e w_4,.1 - a_, c i n. ._ w o_ 4.4-4---1 a_ i e _- 2"
m -- m .. _ m _ ... .. .

,
.

3| . _ -ne ca o_ .o , 1a ~o o_ y . . . . a.o. .r w 1 .1 .1 -ce _4 n 4 4 2. . m_ a ,
-

, ..d-- . _- . . . . . . .. . - -
.

9 .g- .e ,ui.-a_d a t'.v. .' .7 4 a .- " .# a. e m w a e _- ' ." ' .' h a_ 4n4~4 a*_a_d.4-. - ; ~
i

10 |; , : - w, ,go_ns g_.e u,, .ga.e n. . ....o_-... . a.1 . - o. , ..,_ .w...o_y . .. . 3 .u y . s -. -
a,

11 4 .. ; . a-.al s_ .-a4 ana_ c.v c .# ". ". e #'a a_ .' ''e " a_ o_ .a.*o.m..cVed.~~^
- - s ..-_ ~ ..

12 (Slide.)

IJ '.

I a.m going to switch des on you a '.ittle bi .
.

1 *d ''
-

m. .k. 4 - c- .l o W ,o h. .c'1 s a , W. . 4 C .". s s" ". 4 .1 1 "..h a " ' . . "h ",-

^ ^ ^ :~ ' do -o - - - :> - o W". . .- ,_ y

1< ,

is y o_ s , s.4 o,-
.

'

14w Dq. , * .' m m m e. . m. . e l ' s 'w " " a_ s c^ P. '- ' * i c .". V o "w ~..a m e , '_ ". a " ed. .. .v. . .- y-
,

. .

.,
' /

y. e _re 3 - ..e g u e 3 *- .4 c . 3 , b o u ". .". " ". '. " a .' v' .i _" * L' l a '- 4 o n .
mo .~.. y u' -""**4"."-'a.",wi . - ~ . - u.

1 o,
w. k..a_ r. v o u v. a_ . _ .i.. m. o"'- a".on w.h.e-a '..k.e - o e .- o_ s ^...a_ ". ^ 4 d o . a' .- a_. .

- -

- - e

10' ocu c,o.i"~ 'o da".m_a_ # a_ w _c e ". '. e .vw' a. a- ~."..i s , or vic "- .' "n ''-. .
*^
.- - : u . . ' . a.^

.
; ..: . -- -

7A'* o o~ ~. a " '_ s '. .' a .4 ~.".* = w a v, 7% _ y

,l4
.'. o . 3 "L .v. ". . . ..o u .1 A r _- o_ e _ __n" Vou Wa.i" aav"u~_ ".."."c_a_ o'.'.'das.* bo-

4 u.- -, -

..
4. -. c.a.mm. ne. , .-ine.Jn - . . .

13 ... e. .
.

m_v . - o . m. w. .; s * o. . ' A kc ._.k.e .e .i n w o .4a s a_ . . k.o_ 3"; 3 e ..
ws .u. . -- -- v

,
. - .

..

~,
44 w1 ' ' ".3 m .c'^ _..c, d^'*~... "..".a. f"' mp o' _

2 4 " ~^ o u s- ~_ .i ". ~ uowo" C v^ o ' .' ". . ~ o _ .i .' .'
~ "o= - _ ~*-v . . . d

4. ; ed e r 3i Af Ef 1. IX.

Se
e M-9 , -. .- -P Ces_Q. c _ 3_ a... .N M

*

men M.g ee .m. g M3.g 4. . h. .N - - k. . a m e . . $ m. .~; -
h

s m
. ..-._s .. o y

m py-- ..

r - - ,
'

1 .
r f



cvil.

j 4 .3 ,4 i,
.

i

it

!

1 decay and fission heat, flashing and primary metal.

2 m. h.e c .a_ ' ". d . a- * h ' *. 1' h've.'". s*.-assed " e # o - e ~..".a *. .i s. . .. . - - . .

3 important is to keep account of your steam generation sources,

a the 10 cation. I will give you another slide on that in a minute.
t

i

S Drc.ocinc. into the second phase, which we will call
i

.

'i an ' u'- ~ o .d . .y- " o d ' .' " a- . . = ~ a_ each ^ne o#."'co A '4.4.~," -- A
. . . ..e. . . .

I

,f ..go_ao- epaa s s.i.5 = s .' .i de o.# *he -nac.". c^o.'a~.~. o-";s e.. 'a a-a -

.. . . . . -.
-

.

3 cn -- we have a steam discharge starting to the creak. If the
i
,

1

7 w-a,' 4-
.i . . '.he ho. 'a", r. - 4 .# "..h a. b - a. ' P. 4 s .4 . '. ' . e " o r .i .~ ^ . . . ' .'- - - . . . . . . . . . . .

1

10 . ra tion of the cold le~, 1.# the treak is or pump suction it
1

-

i
11 s 4,3 ..a ;" b a_ w' e.- d.4 *-v.ing *o A.'.d.sc'.a 3 d . . .h. ' icco 4--a

i . .
,

o.... - .. - .

12 3-- 5.4 - k. 4 ., . ". a =- o t,.. . . c' w. . * o *.." a_ . . c ~ ~ ' a_ ke1* a-a_a. n' . . - wo-- 4
-. . . . .- ; . . - .

,
a

13 w .i .' .' y e 4 . . o . 5 = ~. .~

.

' ' ' c. .". e a- " a = .~.. c. e ..e . a ' o . n ." .' .' s'..-. 4 . ~.o a= c v^ . c' e . ' . 4 0... --
-

.a ..

Ic . nae..--

16 (Slide.)

17 The s'.estem is still blowinc. down. The cume. s have.

i. : ".e o..a 4 ..e # .# a_ " 4 ". a . ~. .". e ;' b.a".e -^'o- ed- c .c. . '. . A s * ^ ^e ^ e d . . ".e "A
. - . . -- .- y - . .
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1 . u. a. ..s, le m_.,._ . m, n g _ .
- wo

.. ..

2 For -he reactor vessel, the HPI water is the. carried.

,
,

a a 4 .- o _ ., . 4n .. o * h a. - a_ a c _ o .- v e s s a_ .l ~.^..'>'_"m". #'.- - _ a_ a t ". = *. ' s"."i_.a o . .;- . . _ . _ ..
a

i

4 . boiled. The upper regions of the system are voided. Steam
i

*l
'

! m2- be passing to the steam generators for condensation. This;

6 ,s where we now have to achieve equalization.
!
<

,,
' (Slide.)

a . ' . . * b. a ". " ^ .4 . - , ve.-" a_ a .1 v. .i n ~. " e '" m. .' 7 .' . ", od -^de, wa-

.~ . . . . . . y.. --- -

i

9 | r.u s t achieve a long-term favorable situation for core cooling.
1

I' DR. CATTCN: What h a .c .c e n s t o the hydroce.n comin7 off
.

,

l
11 a., 4n- ._n,o- e ., o d ,., --. w e ..

12 n r u. . . . ..-. o. .u.a v e ..- ,, .c e ,,o .- o c .w-

...e ,,o o_ c ,m, .4 ., - ..u. 4 -
. .R. -

u. . .. . e.i v . . .. o

U time. i.'e should not have any.

I4 DR. CATTCN. I thought you were condensing.
,

15 >

MR. DUN"- Condensinc. in the steam c_enerator.,

14
"". C.'.*. *. C " .- ". .h a. . e ' o~ .a. o "..v, u .- ^ ~ee.n 4 .". .b. a_ w a ' a.. '.* Aun o v -

1,e
- r . v v. .. m. ho_ e a ,y, me a ,. .,e a ,.u .s . ava ..

w w w.,. 4. w o ,m,., a w, mem. .. . --.

ai. ...o- 4..4 4,, 4 , y o. .m. g ~ ,,"s w".a''o-.w addmme- .#.o'. ".a. W '..d..u. ... . ; , . - . . .

19
s.-. a.. e. . ..u.a w,,i..a..e,_ . . . o_

:: _wn: -- a ma n., 4 , ..o - .- .. . . vi. .

2n process?*

nI .n f R . D Ln,*u . ao s 4 y ,;...c4...,,.,.,,.,u w,, o ,m, .,,. u, .,. 7 m ,J .. , 4-.o%d.& 1
, -

. aa. . --....; ~; - .

22 . ~. . ;,, o".*.oA' a #. a. h* da .-- .u _C"ans .'". C'e.''_' ~.... . -.

97.s 92 n..vy. ". o - .".d ". " n "y "a e .h. a_ Cu' .7 "u.' ' _.' o ., 7 'w". ' .'-- m. . . ... _ . .w s

^4e- w,yo_ 3 . , p o_ j v . .d a .a .e .i .e-m. r.
ou v..- w . .* ..

fJtderal A eDo rters l"C.

[] ~ ~
n ,

*C j ().

**

.3 n n b. o.? v-. .

J
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1a "R. DUNN: There are two sources There is a noncon-

2 densible source in the RCS and other variables as well.
,

3 DR. PLESSET: In connection with Dr. Catton's ques-
.

1
4 .io . , w".' '- ."i e e...- a_ . a "- - a u .i " .# e .- a .c e b e * ~_ _ . ..".a. h o ". .l .i c:"i u ,r - d . . - . .

d
a . . o -

,

I

5 the boiling liquid, and the condensing liquid? How .uch is it
i

4 4. .w. . e a .1 _ , , l' a 4. o .s .os . _ .

1

7 ."..o.. D n. v. ".. ".' h. o_ no 1.4 ~' .i 4 A' s .4A, - 5 e m o 4 .' .' ".9' ' w~"iv, =n-b
- --. .

3 the condensa* ion will depend on the breakthrough to remove
i

9 enercv.~

10{ DR. PLESSET: What's the maximum delta T there,
I

,I , u g ."..' " '-'
;.-

12 .u. . . . D t N ". . .
p

. . ~uoss . - n'*_ 34ve ; "- n.. a_ v. a - _ .m. u ..b e .
- 7 -, ~

, - . - -

.

13 - would excect it to be five to 10 de9rees..

14 np. .o r .e.g = . w,. wo u, ., an.wwe .e-e m. . m .w. e.
- - , v , ; Ia . . - + - . . - - .- -..,

15 would guess, for that small delta T.
a

16 DR. CATTON: As ~ understand this, as '/ou accroach
. ..

17 saturation the dissolved hydrogen begins -- it seems to me that

13 4 . ' o, 0 .4 . . c, . _ , s o c. 4 .,. . o v, , , ., t,. . , -..a,4.. o e n, ,. a ._ o . . , n_ 4 . ' s c_ o ; n a_e
. -

-. 3 . . - v. . .

n.
._ o a ,. ., a c .. ..wa . . n_ - o,_ v, o m- wn ; .4 . -, d e . s .i .~.~3. - - . . .

v
.v. 4 . U " .v. - oeo...s o ..a. .' 's cod..~ _ o ^ 1 1 a c _ ". 4 ~ ". .w -

g , v . .. --

21 .a . . n. .u. a. s . . , . a .n. . .yo-

22 "R. C n''.'".'" ".. - ". o w s e . s .4 . i ", a_ a .- a_ "yo"- -as"' s ~^ ""a.s v . . . . . .

22 3-..,, g . .n .- f y.. o ., ". a . c, 0 '. ' .#. . . - . . . ; - e v. -".a. . y . . 0 y- a_ - a . . . y 1' u' s--;
. - v.

'''' ~a ^ ^---u. . - .

''.4
.

" * '
,, jFt .. s -- -

, 3 j g.

;? *ectrai A fDOrters,19C

25 .v .e. . n g e. ". .. m-. n a . . .- u .7 4 , o ._ s o_ .4 o , , s .1, 4 . .e , u- ._ ,o.i s . .s v - . ..;

a
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l{ Dp - -cc.- rnm0 , : -- you can stand 30 percent one way or%2 .4.--
,

i

:d = 12 2 another, the.n I think you've answered .my question.
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]' MR. BENDER: Before you take that off, I'd like

2 to just be clear. Succose "2ou didn't do any condensin ate..

3, allr will the systen cool itself dus". bv blcwinc. down?. s .

!

41 ' 1R . DUNN If we did not do any condensing what--

5 soever, yes, the system would coci itself by blowing down,

6' but it would be a different scenario. We would be up at
i
I

:
7 high pressures okay, and it depends on the break size.

I

3' r e .r a.v.3...__ 3 n_ , .n e- - . . o .r... - . 4 .na .c -tow -ha 's, ,,, . r., . m_.3 .-- -.. .

i

9! eculvalent to what I would calculate at .2 square foot
i

-

i

10 i break. ''h a t system will stabilize at around 1500 psi without
i

11 o ~ a_ = n 3 _ . . e . = * m .- .s e . .#o .-~..2 n c e .a.m. ;'
~ a

.
.

12 Ncw if the break becomes smaller and smaller,

I

'13 then I will 9o and make another break. If I don't have a n v.
IJ condensing mechanism --

13 , o. --.4 g r q qn_ e n a- w.
.

or-
. . . 4. . . e , c ._ ,<, . ,uk a v s x.e a .4 ,e

.

i. .. . ..
,

.. .

i

16 of the PRC?

1,/ MR. DUNN: 007, ac. .croximat elv ..

13 .s1o. . .ny. O R. .v. n a n _o , - .w. 4 ., >. . . . . . < . . D, ,m, . . . . ...e a..a +
. . ~ . . . ..

,7.-
s a3, " . O .'' " . . . s w e a - v^ # " . 7. " a g", a .- a. . o v' *. b aa?.."" a d -

- ~~
. ; .

V en
3 . . 4 D .r o.

-

au-
-

-.f..i n. gc - A ..,d Ju-. n yp. ra v .ae*- .v. . a. .s 3..

i

21 e1a 4. . C .- w.4 p , 3 t, . . . o. a.1 4 g .: ,,,',.e u,.c 4 3l'eg aoyn g.4 h r..w.a. .. .-.s - . ~ - -

22 . ". a. ba_..a..#.4 o# #59 cco .' .i .3.~ .#. . o .a ' " e s *. a .=. . ~ 3ena.a.o., wou.'d~
. . ... .

i

.k 4" . g .'. O. yv'a T P e a .# " a '"b.o_ a .# ." ^.7. * h.e w^ *o .'" a_ 7
**

; .. .. ..

.

.' T .)- . I T M. s .'s'. ..b.e .,*3. .) .4
I t ,a, .) *v p , n e 7 O .Q.T./ ). r t O n b.,w -Q .) )9.Td '. A 3 v - o

P 9
,. v . Iw . w *;,

* ; fled e'a A f Do rttet,14

*
A *C Ves..

O O

JJ |D'
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n C e ,, ,,c n03.n ,
.

u . . . .
1 D.n . a...r..s .- ..

. .s a a.v... . - . .

.1P. . D r n.m" . " O. o' ', . " ' oo"7c ,1 e n. . .4 o m A + 4 ..m.
4 e) ' -. - . a_ ,

. .. m..m y

3 for it te depressurine, but we have oerfor.ned calculation on

4 what we call the burp and slurp" mode, which says that

. P. .' w ." ."i *ha_ _- a_ l .i a. .# ..h o u k.. ~_.k. a_ "o u', or *ha_ mode s _' # a_ _ _4es,5, .' :
. 3

-
.. . . ..

.

1

4 ..e ., ., c o ". 4 _d o a_ .". _ o_ . d e d v o .-a. v o o 1' ' . . . _r. ". a_ n ~_ m _' ' .' v , . .# *h'-,. - - - "
. .. . ..

1

I

7' valve were left open, as opposed to being controlled to its

3 set coint, tna t woui I come c,own to a .ow pressure.
. . , ,

.

9. MR. MICHE', SON : I think we want to be real

10 , careful to be sure to always talk about two things at the

11 i same time. One is tne ability to remove the . neat trom nc
. . . . .

12 o-e h..o" .5 ..b.a_ k ^ ' a_ - .b. e- second ." a v. ". = ~- ~ .k. e #. 4 n a .7 ..4..4.."'. . . ~ . , . m .

1.1 ..,a- ..4c,h*- gc *o 's ' .^.su.' o# ..'o".4."." h u' . ~. . .o d ^ ^# oy_ 3..i^7.o. v4. a- -. . . . .

la 30 whenever you talk about "yes, it can rOOove

1< .".a. ' .e a " , " " ' ' '' a b o " - * k.a " .' *- .4 ' . , a . a. o " , ^ .'. e .'' * k.a. .- a o. - a_ s s "v . 4.' -
. - - . . . .. - - . ..

16 ..a - 4 0 ". -..A "a-",'.- *o *.aka .h a. .hea. o"*- ' ".o_-v, "..4 - 5 "e - a s s u . e .
'"

3 - - . . .. - ..

17 ' MR. DU'IN : The situation has been evaluated.

13 No core uncovery has been examined or been shown, and that's

10 a .-o.,. .,a. ;, v,..,,,4-.. .r .s
, - ,o .ce ,-1.,,_ , vm. e ,., , ,m, a . 4 o ..s , -,

_ ..
,-..v. v...

" s ~s.a' .' m _ .- a_ a_ o _# c ,^ ' ' a. ''.''~-^'.*e.'-'2' wo".'A b a_ no. ass'.-2
do.. . - s ..

,1 t .g . r.".4 s.e s .v .4 ._ g. , o . ' " .b.o u , * b.e s " a_ =.~. - a... e . '. "_ m - '.. n .s. . -. e - v... . ..

22 MR. D"NN: Excuse me?

.' 3 sr v - - n o".~ _ha o . a ' .~. c e ".e .r ' o -.2 .,gre. .- ...t.o. .
.

A J " s * _o v .. . - -- . - - ---

2' as a heat sink, that's the only heat 3 ink I've got, what
It EP* er 8' AfDCrter$ f*C

m
'

*

**'N.O_.- ;w hh v 'u' *- ***O_ #.% ''' a_ ''. 9 .''.3"' ..#". h D'.*.".".]'#'' s"* *;I
D O **

. 7 ; 'y'.'9..O** a ..' ' ' . " . ,v. ... ,.y . - *.

- - , - ,
# -

J .) / og. .

,.
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M.

1 scenario that goes with that? That's sort of what happened

at Three Mile Island. It may not have happened so abruptly,*
.

x,,, ..". a '. ' s b a s i - ' ' ' ' .". ' '. ".a c e n e d .
-
; -- s . e.--.-; . -

4 | MR. DUNN: At Three Mile Island, the steam
1. 4
1, g.enerators were in operation following eight minutes into.e ,

i

4 the transient..

I
P

7o Let ne try and answer the question directly.

: MR. BENDER: There were eight minutes when it was
!-

l.

'v o .- k. .i . 3 '.. . n~- -y

1

l

10 MR. DUNN: And during that eight minutes, vou start
.

1? to incur pressurization. Okay? You've actuated your high

1: pressure injection, and you're filling the pressurizer.
,

13 Now there is a similar question on the board,

la , and I do have some slides later on bearing on this, what would

15 happen is you are going to go up in pressure to approximately

16 2500 psi, maybe 2550, perhaps 2600 psi. You'll open the

17 electromatic relief valve, and both code safeties. You'll

"e 4 . . " ' v- 4 . . : w i .k. o. "..i~". "-osou-a
,-

; . . 3 - --..;e".4 c ". a t.' ... s .4 " 'e.o-4 -
. ,.

i. g w ., . ., o .v. v.". a n "o ".".a. a"- e.. - o a e .4ou o' .i e, = ' s u' ~..".a
" d- - . -;o - -

4....4,1 4.,.ynn., , O. a,..e .wo 4,, ,-.4 3, -... e .. 0 - ~;
4. 4 , . om ,z. .-- .--;, . . . - --

al decending on what c.eriod of time vou're talking about,i . .

:2 through those valves , but you w'll provide successful core

,4-,c--..3 a 3 a 4 .". - *. - =' s - Aa a" .hea* .'a."a_'_e, w .i * ".o " "-.". ~ o ". e - i n c,a - 4-"--
;; - -- ; .. . -.

a .4
*

e.no.-e.4

.t he er a *:orters. s ee

^C "eg --*# ''~ # g - o d *.g .i g g 6.h. o. psg3-o -s,-*- - - . . .i n ;. m n. -em- . . y-.. . , - -
. o,

(~'l 1,-
*

f

4

..
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1 * h a_ .- a. . .. 4 - h. . b a - * a..- a_ a . ". .* .' s e .i ." * h. e c ^ .- a .3 - ' .- r . . . .

2 MR. BENDER: All I want y.ou to do is prevent you

, from using the steam generator as a heat sink.-

4| MR. DC:'N : I did not use the stear generator in

5 what I just told you.

6 MR. SENDER: What you're saying is the core will
,

i

'

;ust drive off whatever water you put in, and that will :eep

3 the core cool?

9| MR. DUNN: i'e s .

10 | The pool boiling mechanisn is maintained.

Il MR. SENDER: That's all I wanted to ';now .

12 MR. DUNN: So here we are down at the end. .In

l '' general, blowdown is completed. I've sta'oilized it somehcwJ

14 .a__.".. Okav'. . . . a ", c' a..e.. 3 "."a.'
. . ..- o .m. e 3 y
, - c~ -,", ,* ' m . a_ c.. . .. ; . .

__

13 generator stage, removing a certain amount of energf from

1
16 the stear generator, a certain amount of enerav via the

~

,,

break, or I may be below it and take it all out of the break,"

13 cooling it by a cooldown precess. And at this timei c. r i m a r v.

19 .3.._,,. 4- .,m,m,,.,a , - :... c m_ c a..; , , _ a s *m .- "o n a . d e _= ;* .".e a . .a
. o 3 ; 2.. . _

20 c, 0 , .4 d e . )c

21 Det me shcw fou a couple of things. I'll be

,,

" s .i . g . k...i s s .l .i d a. .i.". _' _# e w ..i .n " e' s c " 4 . a. a_ .x . a . s .4 ". e .l v .o.4
- . . .

.

23 .1103. a.e .. n.-a. .c .i m .a d o- _ .m. a. - . a a..4 a-o 4.. . w. . a. . .4 ..a - ;, -u- e-a .. . An- , a; o3.- - f . .u .

94
- - . .4 , , .. g . , . o .4 a_ e. . n,.. . .e ,.,,, .g.4-n.,a.. .

. ..
,, w4. . u.n . 3 , c . g .-

~ ,

.s....... .. - v w...y ;u.. . .. --.

.Me:e a; Ae:> rters. Inc

at
vessel we have a nice trap situation. de have a couple of''

'~ '
1 ~),

wi', '

M
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i,

1 capabilities for opening and losing fluid. One thing that

2 occurred during a break is that, as far as the vessel is

3, concerned, once the fluid levels fall below this location,
i

a,! I can't lose anything an.v icnc_er. I will not lose fluid
.

.

i,

5 exceot bv the boilin~ .orocess. Okay?
. v

e

6 ."4 o w . . = "- .i s a . .i ...c. o .- . = ". * .". i . c, ' o . e.. e . '^ a ,"
. . . . -..

.

,

1
?, " e c a " a a. ..k.o. . e ' a- = so a n~4""a*..ir.. ...a. .sav.s - a..'~. -"a."" - -

~ --
-

c

3 anything more in; that am making stean in this location;

I

9 4,
steam takes a certain amount of time to seoarate from water,

-

t

10 and there's ogly a certain degree of filling of the system
,

,

11 that can occur before I spill it out into the no::les,

12 j either the hot leg or the cold leg no les, and it goes to
, .

I
e

13 , the break or over into someplace else in the sv. ster that mav.
'!

14 be available.

15 ' (Slide.)

16 The relative elevations, to give you a handle

17 on this, this is the lowest region at which - can lose

l o' #'"id .# . o .'-. . k. . o. .-aact- vesse.', a - d .4 . a y o o .s 4 - = a_ .' ": .' .4 v a.
'-

--- - - a .o . --

1; e n_ n_ .. a s o ,. e- ...n .- 0.: ..".o. = ~ ~- . v a. . e 3 .i ^ n c ' ".h.e c m .-^ ..w - "w
.sy - .

20 You will see in graphs that we predict on core

,1 .. i .v. . a g o_ .4 .g . , 30.- a v.a...o l a. , "o u '.,".1' ' a e n_ - a .- . ' i - s =b_i_' 'a---
. . - . 3 . .

. ;
-

e u _.-

a y ^ a a .- "v . .-" - o . . . . ~- ". = ~4 a ' .~. .^ s = a" 4 . . a .-"2". i c .. .1 =.n e s . ".= t a
- : . . . . .. - .

n e ,, . 4 ., _- be .w. _xo.. ,o.e . e . . n_ ., . 1.,,..,v e o , _,.., .
.,, c .n; wi --- . . . . . . . . . -_.-.~ -_ 2..

24 because once they fill the systen up to the vent ' calve,
,nwa newww me.

23 .J m e g .v. y,..a .l o , . .J - c33 __.4417 . . - . a3.4.' ' gn*ne gyoe* *ep . n o_ n. . 4, 3, g .
~

~. --- --w y ---
*%

J3/ 16.3.
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1 a .d 7 s '- ' .- ~. u' c. .i .- " " 1 3 - .4O ". ..^-de. e a .' 1 " h. ' v e b. . a 4 . 4 . .a' '
2 . . -. . . . . -

,
.e."..- *h.e h.ea ''p 'bO'.'a * k..' a" .' ^- u a ' i O . " ..' a .c s T'".e 3~ O '- s O...a11, A

- ..
~

-. 3 . -. ...

3 super pump that Can really 0"erpressurice, and you may see

4 ! s .au .; .-.4,, a.. .gn w O . . O ,. O .e . .u. n. .g O . .eg, u..g n. 1,wes. ,a.ve,,w ,,,,.
vu -. - u .. . - .

1

t

5' a a^u.4-b - 1 se, v001.4ng.-
, -u 1 u

6 DR. SIESS: What's the significance Of the
!

'

..s. mne,v.i - 1 aCale vn n'w ; '
n- s.'.aAe3, n n ,~< w

A .t e - g "L v . s . .- w aw ., S s.iny4,o. T w,ugw7a ..O g.1 a .Ow-ww
; y ve.-- . .. -. .. . f

e

I

L

9* -at,a _- 8. . 4 d s ' .4 a .,. .a 4 s.. s.a.,.4 ,,,s a .- o ,.. o .4,- - -

. -- - .
,ac .O .' l .,,,a- ~ a + a -a, u. e .- e- - .-- - - .

,

10 , thev aOr and I forgot to take that Off.
. -

11 ( S I ,. d...

12
. ; .. .. " O L. . ,,,st wa1'<4n3- . n. , n ~ .w. s o..a. ..'..s'e. a, * b. .is

-

. ..

> o

]q W O "- ., a b e .' .' ' u a- u' '. .'.".e u,.-_
,

a.aa. '.7"- au= t a . ,- .'* s a . m .". . . 3 . a
. . .

. . ~~- . - - . . . -

|
t

I

I4 ' :.0 3 4
. - , u .4 C n a . cJ e ' - n ,.;. An 4 y1 O .n. O. a ,3 0.u3 4 -

3. n4.w---..n. s v .' 4A-na -e- ...; .. -

15 W a *. e ." ^ .' ." * "w .'a 4 ^ ". , *he Ver"; .# .4 . a- "- A ' " ,' O L' . . ." A
.+ O a s ". u ^ W". i , O"-'uu; , y.. -

16 ' the two pnasec cucollnc in recircu,at10n; i n ,aecting water,
. . . , , . . . . . . .

-

- - .h. O,v g .e .E .w o m. *wQ s # O a .]. geneea*Owea ,. b_ h. e.N. 3,<. p. f *3 O W Sm t -

yO L, .e v. . . . . ---
,

_ ..--

13 gs. , * G .- . ,, , 1 1 -Cn- g o .4 . . g O U *. * b. n u . g 3 '.. , n0m...e .; 4 .u O u. k. n.b-
. - . . .- . vv.o.,mw

u- . .. .. - -,

In"
"w e C O ...' .".C. '.'.J. " " ". u' a~ e d , .. a "y y e e .4 . . .'.o .4 .->-, - - - - .uy . 4 . . g O'--e --

f. - . - .a . ..

90, a g G 3.Y 3 .a , .%p a a n .y. a
4-

- - - - ~ y
4

.m. n 3 nQ . 3 a- b. g .y 6. %. u . .. p.2m k ---- 2*6amm6
.

n *.
-

. .. -

I

| '

4
e. v , %. . h. O y n .e, . e .l .' ,_ g a m a .4nyW 4 46 v,v .v, C u 4 a. n. s .i n. gt.v. 3 p e , o bs h m q .p m n

. .a... w - ; , ;.

.,
-;

.k M. b..b. Q- s . p a.m. . M O .M.Q P 3 A P aM- sv^mO 1 8 S S h. . O m. 1. n - A n m... 4 M. yM
M b.s a C . . 7 d". . - . - .a- v . , - .

. = = IW' $ -C.YO
.

he.-Q t .N M. - .in M - - . 4 .M. M ),
*

**w .1 . 3.---q ..;NwgM., 'c eA7 Mvy
9 .
u - . .

N ede*4 AfDC'Mrs,IPO

*R4.
-3 3 .1 e .n

' A
-- Q,,., .' u .7 . a. . . e .' J*

- a.a,. n' .m. As -- -- . . u -. .J .4 .e - . . w. 3 .a. . 7 p t.g 7, 2 2- .-<
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i

:

1
of steam will build up on this side. You will see that in

2
_ h e n e.v... m ., A a_ .- a

-

DR. CATTON. I think this is probably as good a

,<

' ' point as any: You are basing this on the homogeneous flow

5 of the N1lson Subble "odel, as I understand, and your

4
~

nodalization, vou onlv have one node that's un. there near
t

_ .

7
'

the top. Yet the distance between the centerlines of those

d
two, the upflow and downflow, must be 10 feet.

9| -4.-,,, ,.;, ,.e ..a._...,,. .w. e - .3 c.a s.n _, o c .4 . _4 m_ s 4 .,. ---. -----.-_. n - e,
. -

10
probably on the order of a foot per second. The flow is

11 '

i "ecinc. _hrouc.h a bend, which in itself means that as vou move.

1 o.

,
. throuc_h to the to o. , v.ou are going to be getting separationuo

13
.w. _. , u 3 .". . k. a. w ". ^. ' a_ _a _ .i . -".a* _.ha* slu:~ o #'"-_id. ~ _i .n ~.".a_v . . _ e .. . _a-

14
...._4-- .. n- ,.one.3

1.C ,.

I can't imagine that v.ou're goin to be able to.

lwd

take the bubbles around the corner and down the other side.
,,
| /

'!R . DUNN: Well, no. They would tend to separate-

la
here.

19
DR. CATTON: You show ther being drawn down into

,.C
the stop of the steam cenerator.-

,)b
MR. DUNN: I perhaps should go to the next slide

,,
se

W v u, . - 0.N ,t4W .* n @. Twt. . 6V * p h .h. G em .I$. u$ .*.W .Pi. 4p'*e.s"i.
T *A a 9

"
e'p% A9* 1 . -

'
9

w - .. _ - -.

$
aw

(Slide.)
n.
64

4O@' NI# $I IN #Tf f $, IOC 8 * ** **

OC
sa

N - M N#,.$. * $ W Q 3 M. . _.M. M..M. y ,. a - ~ Q_ ....-.O -.. --- - , , . , ,_

' s, s
-

,

4
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:I

1 MR. DUL": The 'evel has separated down here.

2 There will be an overflow, and a steam region accumulated

2 in there. That woulu .e the first sion, if fou could see
-

it4 i --

,

51 DR. CATTON: I c.uess the c.uestion is: iiow imocrtant
I

-

.o >.no'.e when ;"o"- .-a'~5 ~5a. a .no .4..4,a g ,. q ,w .4...p m- - a n .- a -
.. 4..-

. . . . .
. -

- .- . ---. . -

I
,

7 stage of tnis red raph below jou here where vou actually2

3 have vaccr b1 oc' a.'2.7. x .

7 Secause if v.ou're carrvina. a n v. steam over, v. o u ' r e, .
i

10 ' going to delay the time that you reach there.

I

11 ,' .IR . DULN: It's just about nonimport It'

.

l', da-a .w a - ' a .' .' v. o . . w.h. a. k. e - w a ' e .- "y i .". g ' s . v- v m'ue a s - a .4 .# .4 --y-.Ac - y y-- .
d

i

11 3 . 3 . . , .s .- *n * *n. g n o .n g .r.q g o. o_ r o g .-,2 , s-.; s ... 1 1 b.ena'f..c... . a -- .. --6 .
. ,ror.. --,

.
1.4

'

. .e ,*t, o.- .4 . . 9 0 .r * 3 e. . u k.p e.- o.s. L . . m. 0 s .
- y,,e s a- ,s -o .zw.. . . . . , . ..

15 why don't you make the conservative assumption in the

16 nat. ural circulation of voids, that they all separate at the

17 tcp of the candy cane? If it's unimportant, it would seem

IS to v.e that would be the thing to do.

19 .v o. . D U '. . ' . . ' ' . - . ; s "- - - " . . - . - a-'; . . . - .' l a .~..4 A A .' a_"" - ". ^ - '
; 3. . --

,o 9 .: ._ .g n -,a4, - a a sa. -.- %. .5 .' .' a. , ".".o .d . .. - - a n .- c,.
. - . -

.
-

r
e-.- .

,1 m o..o .4 29 a. ; . .
- s- ---.A *"o'' ^^"' - -. - *a c.- .#.-..- -.k. a. .5 0 . .' a -. . a a- k. w- ,- *w .- 1 - . -. . .

22 reach and c_et back in? We were concerned that we cerhao.s

9} . . n .- a- m..g d g .' .' e ~ 4*
3 3 '%. .>. &.h. . g am.-o- u_mo .J,g., g'..3..,
-

hm% g ... 4 . -umbm

3 -- -s - - . ; auv... . - . . .43 -

2' that, you know, if it got suspended up there, then concei'cabli
?tJ tJfra' I,1Lv tef l. l 'C.r

2[ ,.m., mm. *4 g. 3. . o. o . .a = c- 4
.m. .b. . n .- mg- .a .-. g e , a. .1 .m. u .'a_

*

3 ,
*

.m b3 . a .- ~ e a $.v . , m. ,. n .;v- w--.w - ; ..

.f *

J -8
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1 for core coolinc. So the idea was to iat it from the hot- -

2 leg to the reactor vessel.

3 DR. CATTON: I cuess I'm not really followin' e.

4t that, but I ur.derstand we'll talk about it en Tuesday. I

l
I

j . , - ~_ .o.,.. ._ o . . , n_ . . 4 n . . . u. , .. a i e a.- 1.4 e - , u, po r._.e aa _ a_ a __ i van- e.-a -. . ..- .. . -

6' find the date, but back near the beginning of April -- B&W
,

,

sa .w...a.. .w 2 n., . . . s , a ._ e - .,e c.. _w .m_o_ : n 4a o.- ,.a..,.a,, ma ... . .-- . . .-.. .

~ _4 r e , ,1 - _ _4 o . . , an- one o:a.a .w c.. . a_ m . . , o .ga.. . k. e .n r ~ 1 ,-c m. , , o- ~- k n._ .v-2 -o -veo . ~am -. ..

,

O water solid without stain, and that's not what four modeling
i

10 ' here.
i

11 MR. DUNN: That would be natural circulation

12 planned in the olant, ~ believe.
.

l

13 DR. CATTON: Well, but it says there are three
i

.

cas4c *_,4._ 4
- -

14
-

. a .an i ..w. ...s.-. c e _, m_ ._ :.a.,,., . 1 ,,a _, a . 4..on .o,, -

. .s . .m. . . ..-

15 be established in the RCS.
I

I

16 DR. WOMACK: The context of that report,

17 Dr. Catton, was a discussion which was centered on solid water

;3 , 3 ,
- .4 ...a....a. c .-,xa n. 3 ,. 2 -- ._ w. .a ._ .x s . .a,. c , n_ o .r , a .e ._ n_ .a.w. ., .,-a. .--

l' icu have, you have my apology. I .2y be reading from the

*o .. 4 .,. . a s o .#,
- " e . i - - .i .1 - w .". .' v-". *co.. f.ac- i.n a_a..v, n' o .4 .' .i .aa- s ^' ' '-.. 3 . .- ,. .

, ,
Al Wnica that Was Wnat was ceing aiscassed.

, . . . . . .

73 D .p v n . m C=. .
-n m. 4 - -..2e .r - ._ _, , A. *w_..e s o_ n.._ n_ c a_ . . m. .w. o.

,,=* .. . ....

~. 3 ' b. .i . d ___'__=__de .n '4 ' s . 5 ." . *_ 5 e - a. ..".s be .o _4 .. e .- - " o - d a r. o '
- -

- . . . . . , -

24 flow by bubble of noncendensible gas; partia: pressure of
. 4.a.,r a.aon.,t m

. .

. .; C O N e . .N..u9s.. ~ Q.
,P -Q 9T M-y . --. a ...Q. y Oss1,.@ o m* .i.e n-c.

g
__

J{J/ |6
% %

-
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I

c

1, This is incompatible with .that you're doing nov.

2 ,, MR. DUNN: It would be and it's probab1"2 a slip.a

,- .we o..,y 5 a ". 4 . . ,~ n^~. .-o'" ~ " . ' . ..,ane. ~x - ' n c. i . c.- -e^, .-.. ~' --es.-.- - . u , . - - -. , . . .

4 and the context of that report is that's an atter.ot to erovtde'

#

#

5: natural circulation at the solid-water mode, and those are
,

t

6 the criteria you would want in place to assure yourseil
;

7 i solid water. I ar forced out of solid water, and I'm talking

an~._ a u4_e .e,... . . . . s - e, o n,_.. a., v, 4 . -, , , a. * 4 , ,- 4 a e2 .n .. . ..u...-

9, Maybe I should ase a different word than " natural

10 circulation," but it seems like it's very natural to me.

11 DR. CATTON: I -)uld guess it would be all right

12 for a bubble cumo that was apan at the top, but 2;'s not; and
I

. .

13 you do nave almost 10 feet horicontal that that stear has to

la travel before it goes back down into the tcp of the steam

!5 ~enerator. That's a lon~ ways in a 3-foot pipe withoute v

16 ge*...'.'ig .4 . o- s . . ' *. i " 4 e A ." .1 o w .. .. -

1,/ rurther, vour coces are nomogeneous. :omo eneous- . . .

.

,, - . _ sm :.,cw coes not allow :or t..e stratification to take place.

19 In a realtatic way, fou don't have enough nodes in the top,

.' O c n' e . .a
- u

2; v.e. . 3 g.< u, . a 3 4 .a .a ,3. ; , p. __re-- 0.-- ., -- .. . ... . -m 3, 3 -
- .n

-a . .. n. - - ;

22 I ' .m following that. Perhaps another time would be best.

,,
.w...e .4ae av,-.< ,.,..f o . . . e . , 4 .,. : a o s L. .. s . . a . 4 .: .4 ,a c l~o. 4, , -

.. . . .. .. .. -. . .. . . . . .

24 -w- ..o .eg3 .r, / , r,w...o
o- -.w.w. a ac ems %

25 DR. CATTON: The top. Ma"be " separated ficw" would

.
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1
-c n_

- ... .
'

..e,~. " s- . 4 .c .4 e . a ,s wae . a .- 4.. * b. a. b-*.^-.a..n ..u. . ..on. o.r,. . -- .

,

c.^es '-^".4 *b.e o" ^-# ..he c 7-v
-

.d-. 4.a. a a.n.an o . , a. .,- a o. . a . . .. e .
. ... .-e

1
. I

cane.
i

4 f
! "R. DUNN: But i f v.e take a look at the next slide
.

,

5''

here, one thing that should be recenbered is, I've onl* got a;

4
~

certai.'. escace velocity in this region here (indicating).
!

-

,
' .,w,0 .4 n a, a. 13 - ....g, .a.,ns, .w., ,.s4,, 4 n .) 2. . e.,4 o.. 4 -

-; .. y. o 3 .-. . . . . ...

a
~ Okay? Whereas, the density in this region (indicating) is

.

I

m, 4

c. o in c. to be hiv~h, because it's all water.4

10
.w4- gn3 i...w 3 , 3.r. - n. . o d. 3 y ,..w... a . w .4 , , e .r n. ,. e ... a.s v . . . .. . -

i

11
This pipe length is about 30 feet or so. And .. e question

12
as to whether, what I would envision here -- and let T,e

,

1 J
.- -. . c -a . . " . ' " .""s* add-- .4. ^ " . -- as .. e ..4"..~3 ~.b.,*- .# .' . s * .h a e . e ".s , i ~

.

la t
I do separate, and I have a waterfall. Jkay?

15
Now # .- v a .-"2 a . . . a ' .' b .- n. a'<. .c , ~.5' ^'". "a.va.-", -

i . .v -; - . . - .

I

16
imoortant. For the larger brea%s, we go throu~2h this phase

.

,,
bi

of loop drainin~2 T. ore quicklv. and it's dominated bv. that
,.

m
effect. Okay? And that's the reason why we don't have it

l'
u,.,,,,4.,.. 4nw...e ...o d e l .sy.....;

,
.

However, when we looked at the verv., very small

21
c.0,so, a ,- --- ph.. a .,.ca0

-

.o ,.,.,oW s.., 4. . a .4C a 1 v, .

-

. a,a . . , n e .- a. . . . .. r
1

SS
A a.*ag. .d e .- ,L,., a- y.n--.4...

a ww ,a a

- - - . m.u g .. i - . g .o a a -..e o m..ea .n. 6 o e p a .e a 4 ,n.. ,-.emww ;. ;

'3' e - n,a,.4
. . . a. o. , . , s..4 , . O ._ .-, , ,y . 4 ,s n o .: , 4 ,,, a 4- . o ,. - . . 3- .w -2.. m. ~~v3p- -. . . .. .. w. . .. ,

"g - * * *4
e ,

',\
,,

a ,4m*' fn-
M. Mff $ h$% P'f' 5. l 'iC . "'""*'***D* - [ l

n
.*

Ng o,973 . .% W QPM3 . g e. -OI I
p-- as .I[) I[ .

.-.t9P.-a. 9

...-w. . . .--d
. . . L . D V .4. . . .

4
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l .

d.
>l

I" this point in that figure, I assume that there is no longer

, , .

'. heat removal out of the s team genere.cor. Is that right?

, i
'l MR. DUNN: No. There'd be heat removal with

i
,

4
cold water down here (indicating). There wouldn't be steam

5
condensation.

,

I

'4
MR. MICHELSON: Well, where is the cooling surface~

-

i
7:

j now? Are you assuming a spray at the top of the steam

a
~

generato- ?
,

o

9i'

MR. DUNN: Yes.

10
I MR. MICHELSON: This is true, then, only for the

11
177 plants. The 205s don't spray.

12
MR. DUNN: The 205s would be removing heat down

13 a
. here (indicating).
i

la l
MR. MICHELSON: No, not unless there's kind of a

15 |
forced circulation of some sort. It certainly isn't

16 i
condensation.

17
MR. DUNN- Okay, while this level is up here,

la t
okay, while the head imbalance between the hot leg riser

19
section and the cold leg downcomer section is evolving to

20
where both could fall at some .. o# canted elevation viewed

.1,
in mixture, I will have v ,c = and water circulation.

,,i* * -

After that periom u. :: chen the heat removal,

,,
..

would stop and it would probably degrade on the way to that.
,, ,
64

DR. CATTON: Doesn'u the pressure begin to rise at.:..se w , n ,00 ,m i.i ,e.

ec
sa

that point in time?

'
1

-4
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l

1 DR. CARBON: Will all this be taken up in more

2 detail Tuesday?

3 Maybe ae'd better pass at this time. Let's defer

4 that until Tuesdav, then, and go ahead here.
!

.

1

5i MR. DUNS: Okay. Ignore now that line which I

6 drew for Dr. Catton.

! This (indicating) would be an interrupted phase,7

3 tractically at its end, 177 for a TMI plant. The important.

I
;

9; thing is, I'n visualizing this exchange here (indicating),
1

i
i

10 the mixture level here has been depressed in the vessel,

11 steam is flowing through the vent valves to the break, that

12 water injected in this cold leg, or that water forced to

13 overflow that particular cold leg, will also be in the

14 vicinity of the break and allowed to exit.
.

15 Water will be flowing down through the pipe in
,

16 one direction. The steam will be forced up and bubbling

17 ' through the mixture in the other direction. This level will

15 be dropping. That level will be dropping. Okay? At sometime

3-
' later --

-
Dj/-'

,-4p .

|,j
20 (03_,ame.)

21 --- we v.ay be halfway through loop drain. We'll

22 still have the same general actions going on in the vessel.

22 Ne now havc a lower level drain. We've drained the system

2' down. Here's the canted elevations. Perhaps : exaggerated
.vewr ra rm s.in:

a .

O. n e .M. . 2, ..O. b_ S o N.. Y 9M . o T.* *ae _S .W O_ .i .M. - m A M. - Q_ #. _C _Q O_ _ M M. .M..S$ M. . _.
g

. m...

J
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1

1 ;

We spray auxiliary feedwater high in the steam generator

o
'

through these particular plants.
,

a '
The point made earlier about the 205 would be

,

!

4 '

i that this (indicatina) wouldn't be here. Steam is coming
I

~

5| up the separation. Water flow is in this direction into the,

4
~

core. The stear ficw is like this (indicating). Some,

i

7
involvement is occurring a: :he 90-degree elbow, and mixing

3'
the steam, allowing it to pass in the form of bubbles

t
;

; '
'

through the hot leg pipe.'

10
(Slide.)

11 1
MR. BAER: May I ask a question? This is Bob

12
Baer of the staff. In all these sketches you show the

13 '
pressuriners are nice and emotv. Wh"2 wouldn't, once vou- . .

14
stopped heat removal in the steam generator, I believe the

l a.

system pressure starts to rise. Why aren't you forcing
,

16 ^
liquid back up?

1,/
MR. DUNN: After a significant period of time, I

18
would have forced liquid back up into the pressurizer. You're

1-y
. .4g...w

..

,n
*w

: MR. BAER. Is that loss cf inventory accounted

si,

for in your calculations?
, r -- , -)LL -

MR. DUNh Yes, sir. 33 i /_
'

i

,, o
*J

MR. BAER: When you responded to Dr. Bender's

24

c.ue4'- on =bc""~ cooli-- -"ac i - 4 - 5 * ~n 3 aa. -a.na..s- - "e,-"--a-
^ - - - ---. -- .:t ece ai Reporters m: --'t -~ *--

,

removal, did you account for the inventer; going back to the

a
t
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.i s,2
I

l'
i!

I pressuriner en those calculations?

2' MR. DUNN: Yes.

e-13 3 MR. BAER: Thank you.

4 i

5

i

6

7,

3|
t

i

91
i

:|
.

10

11

12 f

13 ;'

.

I .t !

.|

'I

h.
1

|

17 't

18

10

20

, ,i6

*94.

*1im.

O$
ao

p/- 1
_,8_.2eewa Aeocriers. iac jv3 /

l/J,

. .e

4



lCR 5355 .i33
2. , .r .e.v.A e a. iv u ;

. . , , . .m., 1.. -

1' MR. Dr.":::: Okay, so finali:ation would occur

2 generally -- it may occur at slightly higher inventories.

3, .T * ' o- - s 4 .,. , * o a ce..a on *he ca a".4.'.4*v, " . " .he ".o7 , -- ce*er',e a-. - . .. o -. v ,
- e-

.

I

o ..A +. w p -, .4-,,,a, h.-ea<, a.4 e. tvs ,d a .l .l 'r # i .'1.' i ' ' a " 4 " n o c ^ "- "s<

em. ..--. . - . ; . . . -. . . . -

|
i

5 at a drain-down of the system to a level, okay, where thingsi

I
!

!
6 are relativel'. tracced in here HPI is coming in, threer

t
. ..

.

7 injection points are reaching the reactor vessel providing

.e - .4 A t o ..". e d o w". c ^ ..a. , ". e .e . a ' . . ., , ,
o a 'u-- 4 .". . b..i s .- e 3io . 's

- a ads - . . . -- . .7
I

I

9 .c a s s i n a. to the break.

4

10 l "his arrcw now w'11 indicate a water ficw frcn the
t

11 HPI line. Stear may pass, depending on where the stear

12 c e ..a .- a . . .1 a. v a l - C o ..A a .n.s e _e .A c.' w hac.k .i. ~n~m-_ .# ' s ". .; c . . .- .s,. - . - . . m .

li <~.h. a w C "- .' d- "e * " e . e a d ^s ". wO '^'n G~D p e . C a_ . *. .' . * b. o. Cye . ' 4 ". -,- . a ..
^

. - . . . - .

,

f

i '. .333g go, g . .- * k. o. 7C,-: ua, se .n' o .e .li,,4 -2., 3 7 ~., n_. y 2 - .n .A- - . - . , - -.- .. .v .-m. -. w. .; ..,

1. . o cnm Cv.n.A3,sa*a.-.

.

e - - . .,y ,,

u L.. -..

,!
.

16 ! u,s as a 3-..e 2.'.-aA u e s- . .' v .. , T.v..a . .v. T ".u. ~r .r.a" m. ' . , -a *
..v v. -- g

,

i

17 ' +- b. 4 .'s- 4. . ~.. 4 - h . w~ e e .- 4. 2 e , - h e .- a v. . v~m 7 A ~ c u +- a l .l , , s- 0i -.. . . w y .- - 2 - m 2 -.

13 .', . d .w. s- ...a.- .4 .; . w. a 4n4eC 4 on C.= 70 e vy ca ,.a.a- . ' . . . - ..b es
-- -~

^
3- w - . . .- s

19 -.O, w.a. a -e . .a y y --e .. 1 o 4 1.' a;-: %. 4 -. n a c .~ .-. o,
.

2.- -, c..;

v v. : . g r n %.s . .v.,7 . . . n i , y .w. + . 2 -e w ,w ..i g n c
-

aw . -u .

, , . u .- v - . . C-- o -- . . . - .

7.1 7 0 0 y- a .- n . *. e .# .# 4 -d ^# A.v a.n. 4n te-..a- c o n e . s .i . . .= .4 . " . = ~ -. v.- -. , .-

22 'e 0 d a.. . e a '4a a., " . , " ~.".a. .4.e 4- S ' s .". a -.ha.- s .i d a, v .# .h. a
- -. ^

-y - .- ; - . . - -

*] .4 ,e 2,A %~,nCes aa,q, 4 s i ~o. a *. . w = s*n2. . g .. .o, g . .,. .- , . g .w
y r .- av . . ...t. - - . --

,
^ -

. ' " . ou. :. . ". . .i s4 a m. . . . .v..r C.u.r ' d ON .- . . 4 ''. d- -# a . ea 4 ; u. - .

eJedera Repceters. IN.

23 - .' s v .-b. s e .. e.y- 7 u 4 . .o. ,3 . .J.y~~ . .
ar. T . .b. 4 . i. . . .J. , .J n ' n '< e A.f

- . , - ,, :- , ~m
-
a , , . L-,.-2--.- - , . , .

g. .,

% s f A
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I.
1

4 3.e,.

,

j, . . . . - k. o. . e ,, .w , . 4 - , ,, e - b a .i . .. -. . u-. .o cea - .o . o - c o d k;"d" " ' ~.e .i . c. cold, " ~ v -- -
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, - . . - - . ..-y

3. DR. SIESS: At 73 minutes.
,

9: MR. LUNN: tiell, it could depend. He would separate,
I
f

h

10 ' fall down. At that point I think he would have had Core Cove age
i

I l l, a.".d .' u . . .l o o ~o , "akav. n' . .d 4 "a would d o e .A o .r. .#u.'.' w- .. ".4-"-''
y .

w - --y .- .- .

12 pressure i n ,. eCtion.
, ,

s

1, .v. o. . .n .?_."4 D 7 R .- 4d
.Dm 4* ...=>e - . ~ . . - ' .# .# a .- o .". " e .= .b. o ". 4 . 9"' - . - - i -, . m. .

.

14 ,e . .". e "- . a . . s .i e . . . , w h e n ;" ~v m' ~ "a . . o " . .". o ~ ' .n. . s o #. # , u' .". e t.".e ." n ev. . - -- - yw y .

ic - 'w . .n e A ~ 4. o.u o=. 4n sag,de..-o or ~ v .- . e - ~ %. e.. ,1 1 e .r .:A ,. o .. - o ~.- - . - . - - . -. . v u. v

*6 y pw . m r 'K. ' v.4 veS.. sv .

]7 .V. O . .o a a.r O. .. V. e S .. e a ..i . 4 3-
rs n . a +- 7^nw .

18 .v.n . ,d e , A .e .r e ,r e .v,e a o- .aa .r m, ., ..o .1,4A- (w " . r* :s on. .. .u - . t. . . - --.-

t. a , n o . C o . , e .,.y v. n .: , . . 5 ,wo
v u. - - - o . . -.

'O .V.... '., .7. "a " r .o. - C , . v o u c, .i "v e "a s- x . . ~o ,u=..4'= 4".o.- . s. - .
-

v . --,

^i .se e ' .4 . - ." c .- s . ". ' *. ". u' e ^y ".e v4 b.e ". *'7 e .4--. '..'o "". S
#

a o. .- o -"...ed; . - o. w.. . . . .o y y - -- -

'' n C : .:. u, , A %. ~a, ..u C.u. . . . C ,,. e v .u. u, .,,. ; g ; . u. g .e . . . . e . n -, - .e m., s g a: e- . u o., -
-- .- . v ..= .. .-. . .; --. -.

22 SeCond?

24 .v. .u. . .m. v. . s . . . -. . . , . - .4 ,j o . , ~ - . . . , .4 . 4
+ - , , .m.ow .;v ; .y . v.--

M89C tf 3 9 epo rt er 5. !%

:5 er". .

,,,.v. . .
- a , .r .x . r. e=...e.v

r-
5 /

j ''f

D." 0Ji
d



a
te 13 f 445

l.
!

MR. DUNN: I do not have a lot of hard data.,
,

. . .'i o w m" ", o "v *. s o, e c"m ' a * 4 ".c_ _ 14'*'a. " .i * .# ^ "*..p. . . = r. "., D .r .o. - 2-
. --. u , v.,

g
4

- a change?a>
i

MR. DUNN: Like I said, these yu.ps in this loop
.

|

. I - e a .4 ., , ." e s s "m ." o- 4 .". " o " b. e d o w "." ^ ~...o ." , a u" m# ".is wb^'a_ s .i # oe3. . n - m n y . . .v . av. --3 -

!

n .e ..".e s"2 s* e.. .4 s s ~-.4 .' .' ..'.'.4.".^: a ." o " ". u# . V. o " C ' .". s e e ' b. a '. v" ."."^
6 " . .

t

. .b. g c. .i r W 1 o ". a~ . '.'."o. ^ ^ b. . o ." s ~4 # e .' a~ " . ^ * . . '.'v""- v a .'i a ^- - " .h ' *. v^ .".
* ^ ' ~

-7 - v f v. . v

- . .b. e . ' a w - 10 s . .- c- .. . .b. e - l = a- . .=
y y ..3

,

9' .h e o ". o - o .- a s a~ "m - a1 - .- v v 7di "- 4 c.". .' 3 c ea'ed- -- " b.4 s ".v^ ~. ~. .' e .^^ - n-
. . ..

1

10 It's all the way around the downcoter, okay. And that creates
.

,

, - e s o~ "m - a. un "u _* " a '.8..4 ^'. au"y -asses ~ ". a. k. . a_ .ic,P." c .# .# ' " 4 A . " . ' -,)
~

y - . . -f. . .- v.. -

b J a - - - " P+* +^ '- b 4 ~''3" 4 - v C '* , C P~' ' ' .'^ o ' n' o- .# ' " 4. # .' a #-̂vwn 'e.c'C ~

1,2 " 3 o- n"---o 2" -

... ."e C^wA'd 'oC,, "f ." ^ bv u d 'u" ' v "u "y abcu* b.e."o .i.". * L' ' a "y."'~...'"'g ai#. ^#, ~ 3i, ,;i 1- u . - _ - . m v.-.. ,

'

3 ,, +a.". o. s ea.. c e ".e ." a ' ^- ." .# ^ " " "A . a "- .' C C " . OkaV., . . .. _ y ,

T'"
1 :. " C "- s" e e - b. e a .v , c - = . ~ u - ~ = a o-ace-- ~ " -. - ~ ~ -

="---
---

*"a' ^cc"-"e a" 70 4."" es o. ~/3' ..i-"~a , =.m ' n' ' - ;- "u s '.4 .'"#
16 ---s - u-" s - .

'I / of stays there. It doesn't do much.,

1C Another thinc. cne can lock at here to verifv the-

.

a w, - . u ,, a, w . , , e m .e b. , a- 2 ,4 . . b.,;. u. h. , . k ,, a 43.7, % e s .a g o a-
*.. wo..,. y.3 unw. . -: y . - .. .. v . .. .v u. ~ m

=C * k. g ., b. g . ...g g e t m 1' g 3 , 4ay - . b. 3 . d,u, .w .4. n. . . ' e g v. , , 'w.3..*. -v.vo p..~,m..r .o .' a . . ,.qg . e .m
. .s v.. - -g .. .) ..

w ]. y , + .g o. .. l.o C " ".o*- - _ "; .F. . D, y . ' om ,
.

; .'..-- ases . ' . ' ' . '. o ~. . "ye " . '.' ." 3 # a o~ .' e "*^"S
. .

o,

ga

m$ .b a .n. *7e ' .' C ^m ^ n'' '.T' D . n' u" #.
*

.b. u'
' ~ *e'.'.'.".'y'- '.'.''.e *.".m'", '1 ' 's' a - - ^ - 'v y , - o - . -g, -~ .. yv- -

g . -
'%$ * g 3 * a .*- a e a C V e ." b. 4 - " o_ , .' .". d *- a" a~ '- a '%' '' s ." .". O m' *.* A"<".' .' '- o ". *0 *- b. A.

a a ~ #
- . - -.

4 O 1 gm .4g 7 n- - 'n ,j. m 4 4 .: . ,w, a .4 m n ., C m e s a- m .e S v- ..a. svr. C .,. 3b 3 n
.L; a u4 v v y . v y v . .,-

.7390 t'3 ' A fDorters, i,0
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.o here. So the stearn wants to cc this way as opposed to the,

,

3! Other loop.
,

a

aj MR. BENDER: I'm just having trcuble with the
1

!
s , v e l =.e chanc.es. But I see a foot chanc.e in the level in thec

l
.

. . w p_ . . .w : -

.v_ _4 s- .. se. c.a ,3 ..,_ s o ~ o c a_ d .-
_-o_, cv- r. . . . . . .

, y, -.

I

1

7| MR. DUNN: There's no level in the core. The

._: - ,v_ , , . _ ,,
.e .C w2. . 3 4.. - w,s.4C c.,.1 , . . - - , -
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.' ! R . BENDER: You're taking Some of the licuid out of1
-

, the sv. Stem Somewhere..

||

'4 R . DUNN: What I have Said happens when the firSt3 i
.

i
' . . .

,. ou o trio. occurs IS that I Can develop a trap or. :.,uio over ere, . .

.
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s *i . u a ". 4 o ".. "b e -a ' ", a. * .i y^ad .. a "y u a s . F*4 a, ' v e a e m' . = ~ e 4 ". . "A' .". e . .5,
*a . .~ y - - y y

h' I
,

we go to an instantaneous Charc.e rate ol_
. , . .

hicn-Oressure 2n7eC-7 os
. s

,

l, ~. 4 0 ". . F. a , u s * d ' A ..' '. b. _, ", e e ". o t' *3 ". wa'a.* 1' . . "we a v o '_ a ^.. be #o -o_ we.
_

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

a

if
,< A.;d + a+.n-

,

5- DR. SI"SS. You've entered a new variable now, the
,

6 HPI, which you weren't mentioning before. You were talking
,

h

., I s .4 . 01. " a " ^v u ^ " * *. 4 . . "y C# '. b. a w~ .4 .. v^ "u .' ' ' 4 ". "
#

"y " ~.o. s . '. ~' ^w v ^ u ' c'
~

t
.

, ; v .y .-
.

J

3 talking about the HPI wasn't on.
,

|

9i MR. D"','N : (ar calculations indicate if ce'd had the
,

10 ' HPI on it would have cone to no more than an eicht-cercent
..

- .

ii
11 ' void fraction syste.- total, and it would have been okay. That

i, j .f -a o .r. o. .e.. r re 4 . . e r . , n ._ ._ w. .,. . gn ~ .m , -_-r.
. .. . . - . . o. re ..p . 3 o, n o. .

eu ma .. e .y

l
13 , MR. TAYLOR: Could you put your void fraction

o
i

i ms.4. y o. 'o a v^ ' ~, e C.. _.we 0.e-wa=A--- -ya.4 .,. r. .".4 ,x .4 1 - oc,o..se o-n . '- ,-
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1 few numps and then we turn off the second one. I think vou. -

2 could express it as what void fraction, if that's what you know.
1

3> MR. DUNN: I didn't follow you completely. You werei

i
,

a> . , , 4 . .g s ...k.,*- d .4 -n__'..do .. 7 d.idn'* ha=.- vou., . - . . . . . . . --
.

e
,
i

1

5i MR. BENDEP: Let me o back again and try and develop

'' 's . . a '. w' .i . - w=s t .- " .i . ~ '. o " a. .l l ..e .k
- . ; ., .

,

!?, p. w. n . o 0,, a:.,,-os--..-- o . wp c.a.s wo -,,.. s, ; o u 'm.-a ^ o, e d"2. . ..._ . e.y e -
i

'a o o.m.. n_ *=a&e., G ov., .N &_ o , , &. o .S e .w. a. c .N v- ,a 4 6 D, .f c' .N k. %.ia /p a. *my
_

-
w .

9 change -- did it result in any chanc.e in the inventorv. that.

10 would be available in the core for cooling?

11 1 . a. . . . r,g ~.... 7 w o u l d .n o *. " ". 4 .'s- . ' . wo"u ' d. .-a s u .l '
, 4 i. ".e-"..r .. . . -

12 much of a change. I could probablv cet those out of circula-
.

1,.
..4 o.. .

14 MR. BENDER: When the second loop pump was turned off,

..

what was the impact?;;

16 MR. DUNN: The imoact was that I chanced coolinc- - -

U modes, forced flow to cool boiling. The immediate impact was

M very little in our simulation because the core was covered.

10 .eo , ., n w .s .,. . .u,. , .gm_ o _ . e o r .4 .:ed aa.a.- _ = . . - # .1 a m- k. .e _n.
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1 '4 R . DUUN: I don't know the answer to that one yet.
1

2' We've seeq a couple of phenomena possible, and we are -'ursuing
a

3| those calculations. And it should have been drawn down within
.

.

4 h five to 10 minutes. Now, that's going to depend on exactly how

e
- _ 3.o *w4s e-, a m_ - e s. ._. yo4s .e 3 , . 4 . .a. is., . , ,,. -- ....

,
. - . --.-

!

6 CR. CAPSCN: Mav I ask two or three c.uestions, to
,

.

7 pass on.

3 The small-break analysis does take into account a
,

t

9 0 e, , . . . _ .*. , o .- ,4.,..,,. 4s .w-..a co..ec ,.. .
.--.t,--- .4 . ..

.

1

10 ' MR. DUNNr Yes, sir.
i
l

II | DR. CAR 3CN: The second thing J.s: About 30 percent

12 ,e ._ .g _ ..3c 4,n c.e .w...e.-9.iw a - w _ .- o_ s o- ,a .- ,_ 4 n 4 o_ c ._ .4 n , .w,_ s as-m...e_a-e. ..v
_m ; s.. .. - o

13 to bypass the core?
.

14 se.g . 9 "v . . u. . D e , a_.- d .4n3~ c . m . a_ k '=>. . . .
bu '

- . . o c = ~_ _4 _ . , a 4 .. . 7 _#6 ~
-- .

15 .". a. b-aak is =~- = 7 o c a . d. o . . b a_ -_w e a. . .".e . . P 7 '. . '. e . _ a_ d- a _ h...o"u '-
- _ . . .o . .

16 location -- oka"? -- if the break is between this region and1

17 che reactor vessel, 30 percant of the HPI will be placed into
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1, MR. DUUN: Incperable.

a
.
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4 If we're through with questions? I guess we are.
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1 event a little bit.
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2e But the actual operating procedures that we just talked
'i
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3! about n e:.: t are performed as the system evolves or line with the
,
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'
4 reactor.

5 DR. CARBON' : E'ine. Let's break for lunch and come
6 _ a .. _2 0 4 .,. .,

. . . .
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7 (Whereupon, at 1:50 p..., the T.eeting was recessed for

end=15 3' lunch, to reconvene at 2 : 5 0 p. n. , this same day.)
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3 ! DR. CARSON-. Mr. Taylo", let's resume our

discussion and c.o ahead with Mr. Kaae's cresentation.'

.

5 MR. TAYLOR: Tha.nk v.ou verv much. Mr. Kane is.
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'' ' the past few weeks, and he's c.o:nc to talk about this as we
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11 we micht a.c o. r ach it in the future.
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used in developing them; discuss some on the organization--

23 that was put together for developing them; who was involved.
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2 DR. CAR 3ON: If you could do this in about 15
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5- (Slide.)
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I detailed operating p ocedures, and we have also been receiving
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i
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1 one, and thev. were in Lynchburg for several days to help us

, o,.c. 4. we-
.. ....a a t, a ..

3| And as I said before, we also had :seful input
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One of the sections in the Blue Book, v.ou may

.

,
.

read it, and it ,i u s t cescrices tn.e .arious wav.s t.ne
. , ., .nave
.
J '

system can behave due to different break sizes and different
, .

41
\ responses to the svstem..
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- s,. o a 1 4 1 4 v. a. n a.x ~ o ...o". e 47+o ' h. a e..o ' .' , c-r
- . - . - - .

I
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'

cortion of the flow chart to 1.dicate in ceneral what we've-
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9
! (Slide.)
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10 i
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-

3 ,le

actions. de've also asked to verifv. that the HPI flows are
lO

A

balanced.
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-- , '
, - n .

9a
49

g '*,*7 1 h - o 3 *2 - .6 "U>* .hp m-a-,. *. . on-
*7"*"* * "#O **** * A' ,J.4 's -

***3** g 2-* * * ' "
.IM Mer3' 4 t DQ rf f'', . I f'O. " * ""* * *

.' .t
nab

. - .. . p a n P. a s h. g h 9 9-ms, n . . [. E. . v . .6 - .d..- ..EbO . h. p M .) !- *
Am h.w. . .a ,

e
a o n' g .. gp v m .l ) e3 a

g . g
.. .

[ ~ ~- m
,) j / |n7

a

.



, g- , . .

..)- / 7Wo

i e395-
,

$

!
,

1 .e ,.s - 4 -. 4.- h.e y .13n. a a ug i. . g . .~.. a o .c . .h.e .g n .e .g n .h. , a- .%. n A wa *. g .-
- ..

. a . . - - . .
c a. -. - --

2> 9. . no , .ghn. 'na.- ". a .h a 5 ".4 s H. P ' ^ n .#. " .l .' -'" e ..".a. -..C*, c .-m-. . - .. . . - -- a.. sm
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-m.. - - -. . - y,

. I
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E e .- v.., an o .1 4 , h.
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"he basic .olant res.oonse w:.11 be different ,tich
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10 ,
nr .a .4 . w .m. . .e ,n d..a. eu- a .. . . . - .

II 50 we Call for him to look at thesu major plan:
12 4 9- , 3 . . - . ..a .e.-.-. u.n ., a. .o oCoa.s o ,,a..,o,,a- a.m,ya 4a

,,
. .-o y .
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2 ..#.4..,. c - d '' .".;" .". ' 4 . . d i c ' *- i o .". , l i k e s ".c. a_.,. .# .' o w s , ~5a-- . . .
2

3 type of thing.

r.: - So, " a. _e , - " u' y m s .i b .4 .' i . " . " . - h a_ .i .n e -e ca_ .i ve d- .4-, A-
a: -. : ~ a

6
i

( . . . . -- there, but We don ' t bel 2. eve so, 2. 0_ ne uses recunCant

4
4 . . a- .- , , .,. o . . . 4.--.0.. a,v s ,. e m.s .-

7 DP. O EI'Ti"' : h'e ' 11 s e e , then, in what 'cou're c.oinc..

o . a .,i. a c c w,,~ , .u. .a n a .u e o_ . . a.
-

, - n---
n.- ,a . u. . ,- n s s 4 ., 4 1.; . . . ,, a. -u .m- -a ... -- .. s .. 2 -.. .

>

0 w. . n_ u, - , , .1 a wa en ,.u - v e .4 ,e d ,.v - o_ .

10 PROF. KE RR: Do you put a captic:' down at the
.

I

11 1 3 c . o.r o .c gn- .4 .e , .- ,X a ,.,.3 , n , .j n ., v.,n w a.. s " 4 ".ns .,...m.., n -

'--- -. ..u . . ., ;- .. -..

12 e...e . ,,o n m , s o .. e .,1 o.,. .w4- 4 n s * , , o ,. . a . , n o_ n o.,
_ , ...a .... . .

- 2
e

13 .va . :\nv.r . i.;g.. w 3. .e -i, 4,
"- w,.; -

a. . e . .,. o.. 3 , o.. o.. ,s . 4. . y . y ----

u .w .w...a.w. .e a no t, ., a .40. .ely __ ..n o . . L, ;. 2
-

w -w -
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., . . . o_ .r e e _ c .>, - n_ a ,a. . aa..... enn. - -,

15 instru.entation, and I think a good example, as Jack Herbein
16 . . . a .4 , . e d '- k. .i s . . o . .-'. .i .". c. , .i n ~_ ' a_ .i .-

,
A 'n -e~'..ed. e o - a_ c' e . a_ a " .k. e "

,m- . - "- -
2.

t,

are .cuttin: stars beside .carameters which thev. believe should
'

.

15 w -
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;. .-, n 1 a.e .-., a a a o , , - ,, e _e c .:, - 4 ., a 4,e . ..n...a--... .. .~ . - .
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sR. O h nv., . . . .. a_ 1 1 , .n. oe , *,- :a e. .r . r. -a_ c a l ., o..1 n .. ~ . .

, ..a..- ,_ ,. .v. .i .' a. 'sland., ." o .- 2 " ."s .4 .' i a . "; .# a e d w ' * ' . , 9. 0 " ' 4 4. "a"e. . - - . . ..

I
9 bgg, ob,4ous *. o . . 4 .4 .r .4 g; w. . a g a..,w .-n ag 4-4,g u.gn-n. gG o 1o 3,
. . . . . . v . . . - - . . . -. .- .;,

.s -.3 3 3.A,- . 0 *. s o .# -S.i.nga- o do, ..".'"..a,
. - - .4 4 ". ' . .ha".e'
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,

I
5' flow? And would the crocedures ha/e alerted him to look

I
'

1
i4 ' w , $.* 4 o_ ].m i , h. . S. M r. I ..v3 A --.4 g a , =. .I g g >. 4 .g q e o_ a_ 9. a- e p va b o , .=*

._,a_.-.a^, -., su... . . . - - . . . , ..
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. a.- . ./ . - 7 . v .

2 a_ s * a k .' .i - ". ha~, m" o v, o u _ . . 4 . . .M. .- a. .
"

\

I

7 MR. EANE: Let e answer that b' proposing;
,

,
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15 feedwater, whether you have reactor coolant p ura p s , whether

16 v.ou don't have reactor coolant ouro. s .-
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D.4 w. c,.4 . a c . D a. u _ C e .4 ., ,a , O ,.an .S o_ a o .me. A , a. .e, 4 . . .: v- . .. , . 4..Cn w..a..-es
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. e > A .4 1.; 4 m.u. n .- y & e ~ 3 n A 4 .,.-- . . - u m.. .. .. u 4 - , ,9 0 3 ,w. a , , , SO . C .- +.b .- ,, , ,,a :,~
.s- .;w ; u..- .-.

3
"V't "v.r .- "A .h a. u' . . - vi a ." .O * k. a- *w - "u . s w .4C. ic- *b.=*..'4 R . aI c - -. g . ... .

6
w I

we did not, in detail, do that.>

.
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job as o::e would get with this tripartite kind of thing.a
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In fact, I don't know whether it's necessarily going to
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1 can easily do. ':ow , do I want to bring HPI on if it's solid?

2 MR. DC:I!J : ' iou ' re talking about plant startup?
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Ic , w n, , d e a. . . c, 4 non L, o e .4 * .'s..- ' r ^ u ", " a . "'i '.".- m.,'' ".. a' ' '4 '
. 0-c-.a . . j u . ;v . . .. ..

l ,' -m d c
. aa v ...a,. - ^s d c n o " a ' ^ _" a # o u" c'n *e ,' ." e - . o * ~ ~ . . o L' n " r., " .* a' i '. .L' .' a" "A .". .'o' "" '

y v .a ; .

] ', .o. y-er. gng33-- . un. < . . . x 3.5. k 3. 4 .g 3 7 ., u. 1 A43: 4 m. a
* +

. . e - x . . 4 n ,1 .- . . ... . ., -

;O , , . a ._3 .- - * 3 . A 4 . . ,; a 3- 1v.3A ..%.,.. ...a. 3un 4a m . C .''. 1' S .w ~
u. o .- .. .v . .- ;

10 r ,..% . O . *.4, Du, .,.,Ao ,4..3,1,,_ ._.,.,,,,,v.)<.
- v... . u a. - - - - - ...3;v-

%^J ..R. *-v.m. . r .ra. S .y
-

71 30. m ru '.eeo . ,m>. r ~_.w. a.' . 4 .,. A. r. n. .- - n . a-eo.,h .re.-
.4

evJ ;v. v
,

v. v .vv .

22 w 3 *. g p " a * ^v ." " * a '.< L2 a .". #. C' ^s ' ' C L' ' ' a* t' ' .b. e ''a" .I.*. " " a. "j a .'." .4 .". r* 'y' o ' ' "-a ... , ; . . e. ;... ,.

23 .CroCedureS? .r.r
~ -

,
, . .r

J .) (._ U
n. e.n .

*-w w ;-.
- an .i .y - o. r. . . . a. -..awp- . _ . , ...a . .a. .,,,,,e.-. v v. . .o..a..e.. . .

. .v ;edera R eortee s n,c

.,

.: 7.J R . - o p m v.
, .%.m,. 3 e. -'a. n e . *
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~
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|

~eh.4n-. .r . i -w a
. 3 .e . u,.1 *1 ,,,- - . - a ..

2' MR. KA';E : Okay.
I

o

31, (511de.)
,

4 I guess in answer to that, I don't know whether we

.c 'en,
. 3.> r .e .n. u. 3 .; a . , d. e o- a. .- a_ .m.ada.. oy. 3 ---o. e

-. - . . v .w. --.

6, v '. a " , ~ ". a "< a_ 4"--^
; . . ;-o. "u ." o k e.- ^" *. j 'a's * a l .i .' a. " .4 -- o .# o..e~

.I

.l o. c, c.-
e .w u.i a n.1 4 ..p s . .h.4s .4s . b. a. c ' s e w.i 5 # e. n A 'ea .a. .-

,

- s a .i .' ' -a '", ..i. 3 _ . . --
i

i,

w1, - . . - - a 3 r 0.- coo 1 3 p. .. On- o- - . - .4 1 , w i n. u, .q - ',.'h. a = .- a_ -".a_,", a3 v.c ,-
'~ a _c .' c. .. , -- y --. -.

i
,

v-.41 . .o .s .9 a e.,.q-ve .v. .

i

I.

10 , What we asked them to do is -- the first thinc we
i

i
!! asked them to do is maintain maximum HPI flow. This is consis-

l '. . e . . .i .a. a .' .' .".a_ '/ = . .4 o u a- . a 4 .s .5a ".e ope a*.o.- om-a_a_A- 4 c*en ,. . . . e -o -

13 depending on the plant conditions. We then just ask him to
.

1 -.1.,0w w...ee.-... . o a- . , b .i l .d e ' .# ..".e .' ' . 4 - c. o i . . c. A ~ a . .1 *."- ' .' -, ,,,
. .. e . o -- . .

15 .''2- -m ". a_ ' .o '. 2 "2 s a_.m . '.i e a .- a .-"2,".. 3 .' v e ~. 5 a. ". .' ew '. o - k.e. m
- -^ ~-- - -- . -

16 operator that the plant itse.'.f will take care of itself if he's
i

17 . . . a i . a .4 ". ' . ~ ~..=.v.."...'.. .5.4c k. y .- o_ o s "- - a 4 .. j e n. . i o n Au. .4 .~ ""4. . . _ s . . r. -'. . . . . - . .

'. O a .4e e. 4. .e
.

17 s u, e .d.' . : o . . .b. o.r " . - - . . a _4 - a_ , . b. e o .' a . . . . .= " ~ c ~v s . .
-a'> - A .-. . .

,
. : e v

.0 . h e '. o .",
. .

:
; ..

- w . e -

. o- -. .. a "; ..a. 'a a . ". ' ~: .k. e . y .- a_ s o- ' ' .- a s . # .. 'n n"ea"a a_m,- " ' -

,1 " o. , w a_ . k. a . . - s >. . . i . . ~. ^ " a _4 . c a c .' A n w . . .s' . . c' ..n 3 . o#' . " - ~' en .4.'.-*- ..
. v - . . .

22 ties themselves are using tneir normal procedures for these

23 cooldowns. And we can cool dcwn and go to the LPI cooling s',

24 m4.. ..,;', .o. a -,,4 ~..,n. ..-o,- - .0., ,e ,
-g.y.. ...

'e "edera' 9 eDorters. I sc.

25 . w. . - . .w. o_ o .4... .i n. s . .e .' w~a.v .h. a .- . , a .4 ..- o. .- . s .- " ~ - -. a ..
- - - '

y . . ;

r' 1 fm m

^,s,t e -

4
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I

l',.have vour feedwater available ric.ht awav, and you nsve reactor. .
#

2 coolant pumps available so that you have cooling at all times

3 durine the break, to reduce system pressure and keep the secondary.

,

.i
4 a,and primary systems close tocether in terms of pressures and-

,

I

5 " e ..y - a " u - a c .- .
a --a

i

I

: would just like to show the c.eneral c.uidelines and
,

I
1

7 what ma2 happen if reactor coolant pumps are .ot available.

31 (Slide.)

!
?! As Bert indicated in his discussion, there is the

,

|

10 ' potential for repressurication as v.ou lose the steam generator

Il cooling as primary cooling system inventory falls off. :n this

12 case we have broken it down into essentially two differen cate-

dhagories, ,one in which pressure stabilizes -- and this will
t

t

'l
14 stabilize generally cr.nsistent with the secondarv v. stem tercera-

'

. .

I

15 ture and pressure, saturation pressure; or there is the possi-

16 , bility that you may lose the cooling capability of the steam
,

17 .c.enerators, as Bert discussed in his cresentation, and the.

}$- e .v o. a n u. * e m.. , t r 4 .,.m e o n s e .. : --

19 y. .w. , .- w e .w.o ,'e a s k a_ d *^ d
- - - o i . k .= ^ a o- a. ^ #_ " b. e _- a_ s s '.- a.. .. - v _.. . y

20 increases is, if necessary, we ask them to open the P OFX , the

21 power-operated relief valve, to :eep off the safetys. :f he
1

22 can't do this, the safetys will relieve to take care of it.

, , ,
.r O . . . p. 4 - yo.4,.... vn, . a.e o .1. . .we g w...a.. ._ h n. c,m__.a.o_. ,,, u-,

- , e
- --.. s -nu-- . o .._2 . . . . . y..

24 a..v u .1 4 Ao .;s- .v ., .4 ._ .,.4-..A u.w. . a_o . o ., . . . em.o. ,.n_, uoo1., , .s a,,,1._- - -- - ,
u u a. e . .- . 3

.: F rerai A eoortees, t r c.

25 wo, ,e
so_ o.,a ,y . . . n. v..4 0

_
.w,.... .aVo.

-. .w-- 3 ..- , , , ,u. v. ._ y . ..y ~-.. --- ~, .-_ . . - -

.. , . .

(J a / 2II
-
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I we,g .4 . . n . a,,,, a , , ..c .i
,

. - . . . . . , .----y . .

2 From this steo, he would co over to one of the other

3 s t e .a s in the .crocedure. And .zou can follov dow . If pressure

.e s +. 3.k 4 1 , ,. a. s , 4. + s .4 . .n l . , u
I

.y.; e a, .4n o- 4. von 1 A'w" a ". A "# "o " s .".o " x' A-. v om . . , .- u- ;

!

*

.c .' n s b, .go_ a o n.,1. .i n. g C .,. n a u .i A'1' y o. wgo. o n .,. . . - ~ o e. n . 3 * v - h,onan e o-ww .. v - . . y . , , _. - 3-. -
n r--

.-- -o

4

5

$ .' ^ s u o ' y .* .4 . . a -- 4 .". a.. . ^ - ":
- a c. '. ..e o s . , - " ' u. . .p , -ey-..di .~:

d w--., . ; . a. , y r

,

7 ' cr the criteria which we ha're : assed ca to the operators, then

3 the same thinc.: coci down and c.o to LPI coolin~.e
!

9I * "co s e ' .m se.. . o# .k.e y~ e .a - ' .1 ~, u d d e ' .' . . a s . ". h. a s e u' .- a_.. - - . . . --- - - -

i

10 ' actually abstracts of a flow hart that we ''re given .
i

11 (S113e.)

12 t,e ,as:..c conclusions t.nat we,ve crawn are reacnecn c . , , ,out

"- d
-

, e . .i . . a s 4.
''.a - o. . . o u . - e "< a .' o _ . . . a .". ~. c. " .%. i _ s e c" _4 d ' s 0 n ~ .' .=. _ .do . w " k. . . ". e' -

. . .

1 - .4 , .4 o -7e-- v o .a.. .w. . . n. ".<.C s a#" 4 . o~ e .' ' .-- . ". a . . k. a s..='-.'-- .,. - ,. . - w . . - .

1.5 k. e a t. d o ...d e. d "a.v. a - a. . . d .' . ~ u p- . . ..h o. ". c. a.
' d--.a.- .-a s o.. e c v#a a -. . -e a o ^- -y ,

16 w e a .'.. , _ k. e .' o ^ ' . 4 ^ n , a . .d .".e a u.4 ..e... a"'1''<'"_'e.m. .

-3 .. .,
. v .

|

17 j But the operator responses are basicall' the same.;

13 - "t o " ". a ;" 4 " o- . a .' . ~. ~. .' o. " .4 -. u c e .d .' .;- "m - r . . k.e e 3 "- .4 v.. . . m' ".
.. a 4 a ' ',; ,- m , . . yv. y . ... -.

} O. w'a, b, . h. p_ .. u, , w . n .e. o. a.n. d A b. . g . , 4 e. m .n. o w k. , - -ac . - . *mme
o ..a b.3 a .4u- . w

. .
*n. - .. ; -- --

."s .' s s .". - .1 vou a e .4.. a aa*.".a.ad
- *

v s . . " .i .d o . 4 . . ~..'.e g- .4.a ' ~- "; a ; a . a.. . ,~^ - . . - -
--

_

** =..4 N a .E .m- m..u, .g. 4 .m.,.,m b. .E a .h. .,, g .9* O O ] c .E e. ,E o n 4 ^ .* Eq, & em
LQ - . -w .*V.. **w A. #a'g .*"i-

$ -, ** ot * - *.i .w .. . . j ' ; **

*a

n_.a- w..n .:.e ...awi- 4 k.g m n ga,,-a.g 3_ 4, o ". .'".
",,

u .4s v" " s s .4 * ". s w .# '..'.d -. y a . f vm u. a .....- ..

=J .%. & g g m y ., 3 n.v .e 41 A 4
.m. 3. . e 4.- v .,. 4 m. .e ,q

**
n

- p - .- . . . e .v e n s. , . . g . .' . e. %. g s. a A.. , , p vp , -y v 3 = u. .., w Au.. .D

2.1 7 m 3 *- 3.A 4 'a .e. p a 4 :. A g v .7 -g., -,,s4n Env .- . e m - mb,,<-u_-.. 32. A.,,,3 * c .,,n,
., .v ;-- a. . .- -

ice J e: era: R epoMers IN.

23 .',. 3 u b. g m. o .k. o .w .3;gw 4n .i .n. ..b. o
4 4

- ,s.4m _# .' c *4* .* .h. a *- .
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1 just the coolinc down,usinc stear generators to the LPI system.- -

2 That concludes my presentation.

3, DR. CAR 3CN: .rine. Thank you.

4 ' Let's move on.
|

|
5., MR. M:CliELSON: Could I ask just one cuestion?a

I

6 If, indeed, these operator responses are basically the
i

7 , same , hcw come tnere are so many different options within the
,

o con..a- 4..c. . as,a".es * h a '. , - a. " e .i n g w . .4 * ". e.. .# ^ * s ^ o . i # .i - o x' ' . r *. s '.
-

. .. .. --- .. a . . .- .

|

.

t

? :t would be nice if they didn't have to figure out which option.,

10 :f it's all the same, whv aren't thev 4ust coinc. to one pro-J. .

11 . n. d ,m,. e ,.

12 MR. KANE: Well, the basic response, addino hic.h-e
,

13 aressure iniection, is in all the steps. Oka"? Some of the. . 1

14 other steos, like if feedwater is not available, the steps in.

15 that particular portion of the guidelines or flow chart is reob-

16 taininw that feedwater and then going back over to the one basic
i

17 flow chart, of cooling down with feedwater avai.able.

13 .v. o. . .v.7 C u.r. * a~ C " - "" o .1 " .. a a c ~ 4 ^.. .i s " " a *. " .# ~ h * ". a. ~^".. . . . . .. ; u a 1 -..; .

je
to read a 2a. .cace crocecure to rigure out how to nancle a sma l .,7 . -.

. .

.

20 w - c. a .'<. , wa.'. e .# .- t,....,.u, 4.'s , ",o-"; .clow'v -..o".'ng . .k. .i . : ..s' '.. - 2
, n .

,1 , 4 ..e .a . a,,.n. a ,o.. .e . .m. ..i..e .o .ea4 ~.".e oced"-as. ~ ~ . o "m ' d- _o.'- 3 . . . . .. -- . a

,, 3 w .e . , , , , . 4 e .,.e .w . ;m . - .
, ....; .i.m . . . n _- e . . _ 3 4,,s" o.e '=ai- . ". 4 . . c. vou 444- .4.s.ead.. *

23 of having to go to all these various options. It's extremely

a E~' "1complicated to read. j3/ / -i
'

;

. c. . c .c e r . :
-

nexners. me.
"C4. .O .R A. 7 "s ?. O..O . A n. . b. n. g *. .h n. .- ba3..4 , . .g g .mt. n .1 4 . c, . b.3 *. . b. n.... s. ,. .. - ; .. ..

4
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1 more time the operator spends reading, the less time he has to

2 make a mistake.

3] tLaughter.)

4 ,! VP. MICHELSON: One more thing in line with the same
i

5 cuestion I asked on possible breaks during startup, for instance.
,

a

6 ' What happens if you have a small LOCA while you're on shutdown
!

7 cooling? Do vou co to this procedure, er is there another pro-.

a a,
-cnma no.e

:|
!

9! MR. KANE: Durin~ shutdown cooling?v
,

10 ! MR. "ICHELSON: If I experience what ac.cears to be a
q . .

I

Il"small LOCA, what do I do?

12 "R. KANE: "ou're in cold shutdown?
.

13 MR. MICHELSON: Basically, v.ou are down to 300 dec.rees
't

14 m a v. b e , or whatever, and whatever the pressure limits are, 150,

15 200 counds, and I am percclatinc. alenc. t"ere and suddeniv this
9

. .

16 happens. It looks like a small LOCA. Do I now turn around the

17 , HPI and run them flat out? If so, what isolates my low-pressure

13 3,,a- e~ a- a .". A s o . o - *-. . b a .# ^ * e '." a v. c. e *. " ". a. o .- a s a- " . .d ' e d '.
'

; - " .- . .. - . ---

1 ^' "R. KANE: We have not addressed that issue.
1

20 ' MR. MICHELSON: It's a distinct possibility.

21 ' DR. WO.V ',C.L', - .Y... ''.4,^h.elav"., '_o "; ou.- a_m'. .'.i a .- ^^~.."..e.".-, '
. _ am. - -. .

-,

" s ".' - a vo r..- " dew, .a ~.-aa a.- s .i . ..y^ ' .' c .i * " . k. a . we " a r. "'- .' ' 4 4 ". ~_ oi -
.

.. - 3 - . .; . - .

2 3 . *. b. n-. ..o*hnA ho w k. .; v- b. ge v ...nn.4C 2 * n. *k.e a3S1-L -

vo n.c ...os u..A.< e *;am. n. --.-w wy . . . .. w .s

4

" a s .i ' y" b.o.".C.'..a ".a h a "..i ".A.u'."' ^ " a " a' * .i .". " y . v C e d u .- P. 4 ." ~. '". O ' " a .#.....~e
-

m . _.
"'"--^~ - .- -. ~ ~ . ; vy - y

a.~eders' R eporters, Inc.

25 o ...o 3..4 c .wn 3.w-..n. -..o ..wa a- r: .w;- .4a4.m m ,a..w;aen -. - -- . . . -y -~ -. v v. ... a ...y -. - w .,

s

-
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1" ~.3 4-,. 4 o - .- a 4o,. .w,. D. O '<. - a . . *. ".'o- . < c a- . _' o . . a 4u,.4, .'- - u' a 4 o_ . ,---e--- --. -. . - - - .. . .

o

2. .u.e, s o. . . o. .- o:: .111 be.
-

. .o_* *.. _

I'
.. _.

l
i

l We Ucrtrill" do advocate utilizing avery means we can3, 1
.

:
,

o a ..4n..a.. w
. - c - . . . ,1. 4.ca.4,, o. bas.4- -wJe 4.yosa -

-..A. a__4.. 4ples, , 2-m. - - - . . - - .. -

q
'h

5 " which are understood to be at the root of operating procedures
.

i

!.

- ' . . - * . o .# ' " a. * - a i . . .' . ~ . o .. ' ". . . .'.n d .* v o "- ' A, e e . - -- . = ~ . .h. ' '. a .c o se'

6 ,as u' 'e. . .. - . .

i

.I

e - u"-- e, a_ s e "- d ' .' ' V * o u' ~.." k..a s 4 ' oi.g- o u " o " ,' e .~ ". 4 Ve0 # c " '. .b. a # .b, "s.'"-.- - -
"- e - . - .e --.

3> I was carticulariv .oleased this morninc_ to heara .

1,

.

s

y v. . . a. o_ r b 0_ .4 . . -- ~o . . 4 Ao. . w a .-...-.K, 3-..a. 4 co.r- o, a u .4s.4,, __ .v e .A ,n O.e, : . . .Lu. ... .

10 , ours -- to include an ob'> ectives section in their procedures. I
1
1

11 . w 4 . . p. w - . #-unded o .m. ~ b.e s n...a_ ' _i n d .h 1' .>. .i n "3n.o#-
-.. ..a .o .v . - - .. .

12 I believe we will need to go further even than that.
.

13 , .ss ,ar as answerinc. vcur s.cecitic c.uestion _s concernen,
, . . . . . . .

1

.

,,
r 3 .. -g.. o_ .v. - o _. . 4.. .g.e w 4._4,, en. .h_ 4 . . 3 _, - . c o d " .- a. s i .- . .k. a_. _ . y- - . .- ..e v .. _. em ---

i

15 o _' a . . - o . ".k.ose ..~^.e expe.- '"a. ' 200a_-"la_ *' e a e y .- " c_ o_ d u _- n_ s .--- .n, . . u . - _- - -

1

f" hey do tend to get cuite detailed. When I have asked a similar16
i.

!
,

l 'e c ," e s - .4 o . , c n. e o _' ". b. . e *. k. i . . , s ' h = *. * ". ' v e k a a_ n " ^ _' d .'s- '.. o . u e.-
'

. . . . . -- . - . .
d

ig . o o_ o- g . . A 4.. - .3 .4 _ ., - e-o,4---og_ way "x"as-4one s"-". ao- ".ose, - e .-- e m ; , .s - -. .

[9 D*. v ' . - o. .r. . . 3 .4.e g A o m .e l .d n .e , 43 . Do ss .4 h' a. #^" * b a. m y e . a '- - .^- ~.^ "e. . - -- .
4*~

^- "
, . -s. ..

90 doomi".ad. _' '. ' s - - u' ^nu a . . '. .' '#" .". a_ ' a ~ s a ~ ; ' o ' .i s *. e.v."y ' i ^ 4 ". 4 .o~ *- .- "-.~.e ,- ' -"". ---- -- a . -- . .;

m) . 4 s q. . .., , .1 4 i n , .e g - . .d m, .,. u 4 ". s *_ _- "". . e ". . '. a *. 4 c r. . ". b. 4 -An,
- . . . o ". a . u .c ' o a v." a..d-.Az ..- . ..e y -.y-

._ .h o. . , . . w o .- ,: s o_ s .4 . .he 34,2' A96
.. 1 o C 1,...a . . .4 . . . . y.. . - - -.

C ., _,

JJ/
- . -

'
- . Ju i

.. - . k. 4 . . 5 wo .n. o. o A , .- o_ _3 _7 1 o , .g Ag kg.- a .- *. o- "# ' '" # s ,i^b.w *

.. - - ..i y v. . . . .; . - -

d *3a e. g 'n' g g .E . ,W .g * g .7 2. 'D v , t .. - --..h. 4 h.o.., 4
.e. y.b..e a h.E m i, w

. ..
M m 7. . .

,
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act Sectra' At30rttr3. Inc.
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2
. ..".4 s 4 * a_- "as '.o do w.i*h ~.k.e -a."o.-ma.ce o.# ". k a i . .e c. a '.n. da. . ~ .. .. .- y- . ~ . . - . -

, - n .o , s..a- o.a 4.. .w. B , w - e - v. > w i ., - e_ .. e- .,a,.,.., u..A, 4 .,. c , . .n o. . _,-
. mu .. . ; - . . . . uv v. .. m .o m

t

t

.4,. w .4 . w . g 3 ._ , . ". a_ "se o# * - ' . s 4 o . . *. a.'.o, e .i c_.n _ e d a a w' . d .k. we.r. ..-. ... .. .. - . . . - . . .
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I MR. TAYLOR: Allen, could .vou cerhacs hel.o clarifv the
. . .

,

connotation of the word " tuning"? Perhaps that's what's neces-''

,

sary here.*

,

* |'
. DR. WCMACK: Certainly. I think that Dr. Sender under-
.|

_

-,

3 ' stands what I meant. But the tuning is the process whereby the
6! fine adjustments in feedback response are made in this control

,

-i
e

a ; o m.,.. , 0 . 3 .w. 4.. , , - - - 4"'
.s ose-7" u,n .-oas-- a. '. v ' hse -as.-c..se o#

-. -
. . .. -

a i
the plant and the control equipment.*

,

t
,

e
'

Did I say that right, Walt? You have an expert on,

,

Icontrol systems and tuning in your midst.
,

11
DR. LIPINSKI: Let me ask a more general question.

12
Other than tuning, are .vou lookinc. at the overall basic philoso-

l'- r.hv. of vour control s.vstem? Similarly in control systems, vou. . . r . .

1# can a.cc.iv redundancv technic.ues ;"ust like we have in plant pro-. .
,

i

1 ~5 tection systems. There are theorems and design procedures that

h
allow you to improve your reliability by going to parallel con-

17 .. ,
.. ..

U'
DR. WOMACK: Well, the answer to that question is "Yes."

10
..e will do that as a follow-on to this stud'y, and I would expect

e
'"

* b. . .i s s ~ "- u,v o _d A a..__4 .=* * k. .o d _.
4 -n-* ' - "u m . . - o , _ . . s w ' .4 _ .k. o t' ' d ' s " ." - , -; . a n o c a.u

i
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b i e # o - . b. . a ' '.<. _' n d o# " e a " m. e .' a*_ *-.". ~ ooc' _- a ' _d _= "_ _4 _4 '_ v -m"..s.m - - .. . 3 _ 3--

~7"
DR. LIPINSKI: Are you aware of .he Canadian philoso-

'3
'

phy that says "thou shalt not have a failure more frequently

74'
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I" DR. WOMACK: No, I am not aware of that philosophy.
,

|

2 " r. .u. - = , w -
- . e .2..o. vean ayy34o_A e.< .3 4 c .4 ,,, ._ o *m a _w a _ s 4 .a. b a o .4 - o.' .ha_se

m, o o- e o-
i

3 s y s a.m..a ..
-

I

4l DR. CARBON: Paul.
11

I
5 DR. SHEW"0N: I guess the things which st: 1xe me most

,

f

6I 3-omug.u.lu u, .- o_ w g e .. s o m. ~o b o d ;u 4s An4mc. ,. , .4 . u e a a .,.C o c . a g o s *.e...---g> .- ; . . w . .. - . :
;

I,

/ and the system ^ vets trin.ced or somethinc. c.ets shorted out, when
.

3,I look at this pie figure that you have back there, I find one
!

9 .gw.4-w w39 n e , - .es..a..,.4.4 a, ac 4-on, u, . .a .ga- - ,,,- y.. -a .. we - - - . a ... . a .s ee c o. .m. y.. .,

i

j,, ' " 4 ".d o ~-.h a . s w m" i ^- .".
.

"' ,
- -s- 3 .--..1.' e c# o, ^ ewe a-"; s * a.. . a ~" i - . . . ' . . * .;.. - sav .

l

II
Are there any times when the failure was caused by

12 scmebod; doing maintenance? Would it come under operator techni-
i
i

13 v .4, a-, aC 4. . o ,. .,.- .

14 ' mp .,O y a~ c t .u .. .. yos, .a u. w,o,m,1 A nnme s w..a e e . ..
v:

.- - -v -- uhe ..a4. e_v .s .
- . ..

15 ..2..-o f o-ocu..e 4*se1:,- ,
- _w. a,, :

p ; . . a a... .oce--.e ye _o_-..e ~v u. .w. a-...-.4.o.m . - . 2
. --_

1
16 nance resultec- 'n the trio.

-

.

U DR. SHEWMON: Okay. Thank you.

l o- nR. ^ . . . o.r- , o n. o_ c . *. k. . o ,. . v o o s u . . , *. c. 4 . . 4 - w o.vt.p30o.a. u n wo . . . . . su- --

In7 D.-. N. V'.vn' Ci.s -. . y
-

_-r ... .' s e A -- ' '.n ". a. ~0. ^ ^ a. -..o - a_ s .' .' u e - -A- . 3 ...

a,
4V .r y - m . 4 e ,s1 .n A.,.. F

v .v .7 .,s .4o m. , m .k. o ae om . A- neo .T 3 1 .- o_ 2 C u
-

v. a .- -- * o ,w.-, -n. . . . - .v. su-
- - -

;

a

.. o . . 4 . . o d . . a g *. . .e * w o. y" owe ouyy'.-4 mu - , ex.- a . ." - ~ .4 .' .: .- r.a s- ., ,v,ad a-
,

-v -.. ; ; y -

22 _ _ . 6. 4 - 2 1 v n .i o~4 2,
- s-uC 4- u, -- u.41o a t2 : A.,-*_ o _ e - - - . 4 .,. o. - a _n .1 1 o_.n.g o_ sow

-
2 nwvm. .v - .

na
.J . _ - k o *-.k. s. k. o. anr. n.l 3..A- . k. g 3 u,c.o uer -u-- -; a ; s *. o.. .

s u . ww. .v m ..

n.
4~

m k.o. . . . .i .- A. v . . o_ - wnua_ 21 o - A ,.L
- _3 c n.. o_ .n. ~- 4 - n. o_ A . m .a.g .. 49..

mm
. ue .a;. 2 a v. - .a Fecera! A eoo rtus ! "c.
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1 " s. c ...n l a.x . .. ,s *_ o # k..e s e c o . - ' i..a d*
_ . -- v m.. - l i c ' *- .4 . c .#a o s .-a.la 4",a.-mmg y - e .

,

I l

" ' to the bounding analyses which are already done for safety
..

3 ' system design.

.

i

4 .i . .g o_ _on . . . }, , k. . a *.- * k. e .m.v-.. . .a . .. .o a 3 aa* c'aa.' o ba c , .4 .e d--
p- .~ .

d
i

5'fror a continuing and rigorous analysis of transients with posi-

o' ' _4 va_ 3 s a_ d " a 'r. b. a s"s a.. d e s .' c. ~. . , * b.e a *.a l v s - , a..A *he~^
. - -- .- ; . . .. . .. - -.

.|
i' ' ^o,a a o../ . - .

3 (Slide.)

? We are discussinc. a number of wavs to do this, and this
.

i

10 , :.s one that might be of interest to Dr. Okrent. We have looked
i
+

11 J'
.

dk.,aoe o. w.h.a" we'".e,- '
. . -_ e__- .eM. .#.-^.,.. c' o .4ng ".a_ = ... = ' .' - b - a a P, g" 4 d a_ ---, . .

l '. 14 na , =- .w.e css 4bil.i."; c# .# o ' ' ok .4 . , "
v u e .b. -^ cad" e 4".o . e . .. . u e -- ..

13 wnic .s. we wou3
. . . , , . .

c mar.e t,os.e c..--.ir:1cu.,t cecisions ts.at Dr. Sendern .

.

I

4 . .,a , ., 4 . . ~3 a.n. ^. u "_ , b" -.~ , .4n a_ve. _.-aas v^# _ h a_ s o _- _ ..k. a - 7
-

m. 2 e . -- . . - ..

Ie ,showed you earn,.er, .out consiceraoly more complex, . casec on. , , , ,

o

!

16 n.rincia.les such z.s the ones I enunciated to rou, and relvinc. bothc
. .

17 o .". a . . y _4 . e e . .i n. - 4"d . * --; -s c,.ae . a .d a . .m., n .' . . "- .4
. ~3

# a_ , d .4 . . o #. ^ 1 = . . *_s . .y .- v.. . . - ,_

18 a v. " a. . .4 a_ . . e ..

19 Wa wou.d k. O . .
' - a e .k.o, s e a_ Ve . -" - _- e__s .#'- m = ". e . = '. o".-- . .

.

20 yoaed. o . .e a v, r .l s x,e C ,., . s . u . .;c, a. o .w. e - -.w.a . .= .i . .w. t,. . ov- o_a o-
- - -

- - ., . -- - . v y

71 m. . , < 4 .o g yo en. 4,7 A e s 4 .. m, . . u maeg 3, 4.m r y2...en - _w..e d c . 4 . .i n o. g,A -

y -. .
, . . .-. - ,v .

,

.
-;

*' .k.a wewo w o .4 .y- -,Co, a .s o l., ._ y a k s.- ._.r .o17ow ,mA 4~ n a_.
- u - -. m . iu -..o y .iv

:

e
,.-, w-

-,,

.. -. . .- - . .a-

7. 7 hp; e o .1'.'"' u . , I w p a y v v C' -,,....,e.4C3 4- o e. c.o _v
A * *gnu b..b.e q r w ., . .-%-

..e 1 p .. a '.f. sw.- v 4 . , ; .

24 ._.k.e e u e m .4s .4 - . s4 ,. e
s. , a_ s s .4 w a_ .o.* woo.4oW -..A. , - A .4 - ,, o,s 4 n, n k o W e m ..,s v v. - sv- v-- -.-. . s

4 ;*Ctr 8' RtDo rters. | *C.

"3 - - ,.,w a . o n ., e n ~ 4 .,.0 0_ . s , . . . o.,
...--- - .

.w : .w e
- ..-og, .. ;Co y ,.1. 7 , a .d..s, ...o v.s
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-
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I.

1' the designers.

2 Havinc made some selections based on .clant excerience,
g!

.

-

4

3 , we would then perform realistic analy:es to confirm behavior
,

'I

49|alon""certain of those paths sufl cient to give a description,
,

1
5 ia c,eneral descriptior., of system behavior, which could be com-

,

.

!

6 municated among those parties who have a responsibility and
I

7 interest in this whole process.

3: In ;he process of doing these, a ctnfirmation of
,

1

9 ' installed ecuicment cerformance with an outcut to technical
.i
'l
't

10 ispecifications and plant limits and crecautions is an important-
o.
i

Il consideration. It's essential that actual plant performance

12 match the behavior-determining anal ses which go into one's

13.. descri.ction of svstem behavior on which you base the remainder.

t

,

1: of this, which has the ob" active to prepare good plant proceduresJ

15 .co. 0 e e. , *- i o n w.e ~.5 *.w.e l a _3 s - ..ta .-~ .4 . _o s a _# a _" "m . . m, _ c .o_ "a.w-a -
.

,.
. - ; . -.

>

16 ~Iobtain.
1

I7 Having described the system behavior, one then takes

13 this syster behavior and basis for operation and prepares a

19 a-,e- c ,,.4 ; m_ .. n a_ .;

----- u

20 . .w e . e v. _ a 1 e.m _ n _ w.e .-n-a s , s- a, _ _4 o _- m u s- - a n. d ew. . a .. . e -- a _ 3 - --

21 e_ o . -o_m ._4~=~.;on w4*w n'e e.1,n. c-a =*_in s+a =. . .w. _4s .s .w.a_
'

- . v - ... - e . y ..

22 review that Dr. Okrent, I believe, was referring to earlier,

,,

a when he asked the cuestion have we looked at places where the
,,
o o,e-3 -- ~ 4 -w . w a.e c.ca'vad, w = ". a. we a c '_u ' ' .' v . a k. a_ r.. = 3 " _4 d a ' 4 . e- -- ..- .

-
- -.e --3..-

.Arx-Ne,a' R eporte,1, Inc. ,

25 , -..c ..,,v.az. . u. .- ~ - u. . u.a_ -.._-,, _ o. . s .--- -
. % .. 3. .. _--

,/..O ", y'
7

.) . T ./
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1

d,

1' qe o_.14e,v.e w...a. s - ues.4 aum,o. -a ,e
.

, a w
- v. .-.n.4s .-mmeos.6 yy

,
". - ^ m. *".a* wo -ou-- ...yem. "e s v- .a . o * e n. " .; = _1 ~~^ 4 # 4 a '- 4 o .s'4 a" ~^ a' "

. . -. ., . -. -- y . _ - .

.I.

3 . ^ - ~. ".e c. " .4 A n .' .i ..a , - 1 s c- e .-k.a s . e o ..,. e .F. a '_ i o . . s o . * k.a_""' ,
. . - --- y v . . . .y .

1
.

-1 0 eva m.-ha-A"*a_-a_ 4 .,. *_ a_ .# ' c a. w' 4 ^ ". - ^ "e .' A- y.-o esa o#"" ove *mi.a.k - -

i
y . - - _ - . v. _v .-e v .

5 operation.
I,

1
6 ,, y. .a . w .w .,4 a m ;,, .- ... ,e _m_ a ,. a- y_ . v,... .4 4,- ~o_-n gm.w...ese ---....._s -

y a ..; -....

!,
i

7
\ a ":s a. o .# Aa-_ .in4 o u- " a. .k.a v i ^ ' n d. .o .-o e - -- - 0 0 . .# o .'. , " " a_d"-a'-

--o . . . v- . --. a v -a

S ac "-'' ,o .l ' . . - f-^ved"*eo acu_'A. " e - - a a .- a. d. kv _ka " 4'4~". - " .i-
- ^ c

- y. y ,
u- -- y .u om v ..

,

I

i

- i
,y.ocess -"'Ay

av--- . .o . * a m. .i n a * e *-. e . c, . .~ ~ ' o 4 - o .- '_ a . . * ~ ". a "- "ha. '
_ .

-

my . .. .co-y

10 | be el sed; therefore, we are looking c the possibility of
,

.I

11 4
. * _4 a_ v. .i .n ~ ". .o o- a_ , k. . a".i .n e o_. . : ' e a i . .- a.a##. 'a 'ni^ . ^*a-=-a_d * k. .is'" ~~

a -. 3 . v - u.y. y-

12 -, 4 a . ., .4 - m. . e y.4 ,a., a .,.- v,w ;4 o. - . ,.oce m_es ,,u-3-
n a a no. 4u .ne.s,, on 3u y. - - ..,..

-

)#. continuing basis, month to month and v. ear to vear, to maKe 00m-
.

14
'

-,4 - o . a. , . . , = , ._ _. a .s 4 e n e ,.y _ _. 4 o.,. m.
e ...w-..e sm ,, . .,, - y . 3,. . s 3 c. 3 .4 . . o -ym. sn,ovu ---- . . . n .

15 these engineering bases and procedural bases to see whe ther on

16 ._ 3 n s 4 , .. _ w y _ . a u_ s .4 ,_ . bas.4s _wuey oo .4 .,. 3C. - .,. 4-mo
, , u_, .- ~n- .. . ~, -. . . . -

, - vv . u-- -s

1,/
1 - -- v.. .su.4A y.-oAi - 4 o .o- - ..d , a-eyo,.n. --o_.a . ion 27 a' " " v^ a m ..a. s .#o sa#'^b.. ,- n-u. vy ry . c-

l *a -.7 d " . o d "- " * 4 ". a_ ^^e '"-.4o.n o# ' '^ a_ " v^ w a .- " 1' a ". * s .'
y ey -.. e m 7 .

em
'' r. .w. 4 s ., o- ..a a-4a ._%.a. ..a. *- -_a_ A4-- o v - o o .4 .,. n a . s y. , -..A2- g.e. -, - - , , - . u -v

. 3 s

,

z _w-,,-w_ 4.. a. - ,l ., u ~ e .4 0 .- g %.g. 4 ., c.w .-o e ... _4._, .o u,.swa- o v...e o #.- ~^*--..v-y.. .a . ... .v y .

I

M9
'' the Questions Which you asked today.

,,
..

,

. a .2 .n. m.4 . 3 , , ,- , . , , . c 4
- . u i - .a3 .. .i ! 1-

'3'' DR. S H E W." O N : These thi. s always look so . eat and
,,
'*

,

_i g g .i - , i p *.w. o n .w .ho bggea.jv- y..e-t -n . . . om.a -,

J. - .c er g- A eDor'ers, Inc.
,

w-. -

.- w.. .. . ~ ..

$ )~'
v,7e v'# " b a. ' n' .4 " "z -
^

. " . ' . m a..~a ''' .i - '. ' .-' . " ~ ^ . ~.."a_ ". ".. e a.~

-y .' . .. . -o u a .

4
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I Mile Island operators was the fact that hassled by the aux feed-

-

.a . , ..y . e .4 ,a. ~3.7 e 0..: a..d a ."ew ot".a- '. b.4 ..c, s , 'ha e we.-a, a 44 .^. ,. o r---- -. . v v - . - - . -. - -

.

J o v _ .1 7 a 4 .c c. e c, .r. u. a ., a .- .. s uw,. wen o.e.c, u. w. 4 s ~ e .*.h e .1 m..tna *ha Com_n u
- . -uu. . v . - - -

,

4 q. uter systen, and they went back and had a sincle button thevfo
. - .

f

5 -
u~n,1---.c *.,nwa e,.1 _ .1 ., c .c .c ,d 4 4. w anu u.s.on sea . .w i " " ona s ka" -- 2' e .1 1 -

a,; -a . - - 4...-u - -y.. .

l
'I

h

4 ing at then.-

.'
t.'ka v.r.- o .c u w.m,.n gus ..aVA }'C ". b. 't - o .". " .' V .4 .7 " *oi
.u s s .. . - . du m w

, 3 -

3'A---- So uko ...wwe o: 1 a.r ..s .o g 4 .c u8 Auwon-o,
- wa- . - . . . , -aa- a1 a e.c, - . n u oor .o-o-. r . a .

9 r n o A .a u, , uo u .v . , uo no. u. p.., O e.-a u o - . .w ; n .w. C-as ne a no L, .13w .-u ,nv - un-v.oss-- - ; - 3- . y w w...v-v o-

J
10

.- a a l ' *2 - - -. . ~ 4 o n + o ' . .d w". 4 - k. o ..a s k.a. van m-'n-- c,o L. .'' .. o x *m'"*a' ' -
- . .. - .

-
y 2 . -

11 ' 4mo - o u, ..d o.,. ,,
e- -

I2 DR. WCMACK: That carticular c.uestion in n.v coinion,. .2r .

f

12 ,do r u..k.\. o .: 1 n. C' .4 . , 4 4 , , , 7 a,u-

u -- .i . 4 o n . 7 *hl..'. * u. a - u. w. 4 -
- uo-u

- r o.o.noss,.
. v -u-. .. . s --

-

,

r4 . .w i4...C" . ' . ' '. .' 9. "v o .' " e ' s e ." .4 a s - ". o C e a~ s~ h. - ^ " C, P. ' . . " ..~" a " o# "-*"-u 4 . - y . . ~~ ---u

.

15 sients. is going to produce some very valuable results on an
.i

16 ; 4 .44,.14U21 w,s.4s.
-

.. v --

.

/ In a d u .4 . 4. o n . o u.k.a w , C... u .w. 4 .p 4 .,. 4- uw,. u w. 4 -
4 un

v. w . - - .m. o -u-m . a

.

3 da e vas = a-a#"1 .' cop 2.e.i ' 4.. a a*ad s ' ' - "aa "2 -s ~a- way' 's . - --- -.. - -- a ---
.

+
1 -73- s '-a - a s a . . ~. a d ' ^s " ". a-. o-a.a*--.- "ow., ^--- - y - - -- y- .

,e
a .r . . . . . -, n.. c.o v 4 .. soa e ^. a d d - a s s ". "..i s , o.- "ye .a^s

'
,, . v . , --a-- -- . ;

21 . c .a n .w. o .,. 4 , _i . . n,- e--. ..o .a u:-

m a - o .s .s -- -. .- . -

, . , -

F s ,/ /_ i )
'

22 DR. 1c:. a. r.. .,f.~u .. . -w. .. a .k .,o u,. v .; ,
....n 2.

23 DR. C.l..o3 0'.' - "".a-"- w.i .c's 4" " - .b.a..'.. . . - m.

24
D .o . Wv .P%" ~ ~ - "1 e s , .e _' . . ".".a .>. ". ~- -

ACTJ ed e r 3' R eDCrters. Irsc
^ # .. ^. o " .- '. . ~. a .T

. . . .. .- . --

w" DR. CARECN: Let's go tc Dr. Rcy,

a
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11 I wonder, would the committee like to have a presenta-
i

2 tion of the other B&W actionsi or simolv ask c.uestions?. .

i

3I DR. SHEW' ION : Whv. don't we ask c.uestions?
i

I4| DR. CA R3 ON - Let's try, bv asking c.ut ons of vou,
. . .

.
.

i.

.c ! , _.w.e .r *w,. ". a v .i .g ' o" c e _4 # _4c - a_ s e ..* a *_ 4 o ~ .. . . . . . , _ _ .,

,

1

6, DR. ROY: I believe if it would be helpful,
:

I

7 Prof. Carbon, I could probably ~ive a good overview of what wee

3 have done and are doing and plan to do, and cover positions on

9 most of the ACR3 reccmmendations, probably with three slides.

10 ' That mic.ht he l.o . And I can run through thos-: verv. c.uicklv.
.g

I

11 i DR. CARBON: Go ahead.

12 DR. ROY: I would be c. lad to answer c.uestions.
1

13 ,t DR. CARECNj Go ahead *..ith the three slides, anywav.
-

,1

14 DR. ROY: That's what I wanted to cc, was just to

15,i cover what we are doing and have done and plan for the future.
i

16 7. 4s ..o .e n .. . o ".e a .- a. .- a_ s a.. _a ' 1' o . k.= . .". e _ a__=.. .4 ,c, .-- c a_ s s-
* " '. y . . . ... e -

i

17 -i is over . There are gaing to be lesscn3 to be learned we haven't

13 even thou~ht of vet. I do believe --9 .

-
r i , 4 e.5s . ,

20 -- That the items and generic issues which have arisen

'l .i.. . h a_ w u=.,e ^ .3 . .v. .' m.e- ~5a. cyec .-".. _-^. _="_ .4"an .e".e.-i^.
'

. . v . . .
-- #

.v. m u-.
,

m

72 * h e g gv .bi g a .4 A g m. 6_ .4 6 .,- = h_ .ig .g g n a s d o .n. e. .r a m e n e ro . 'J. p b.a \t o 4w. _i.
a a .e

. o.m. i sm w . ;- -v v .; ,_ . -om

23 of work in each of these areas under way right .ow . Let me

-
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1; positions that you asked us about with respect to the ACRS

2 ,? e-n- ema,*4c s-. -v...., . . - . . u .

3' h'ith regard to accident prevention, we have already,

4 ...a . w . o , - h. ^ u * s u. s " -...a_ . o- and w.4*b. 'ha_ "s . .C , 4 ".c - a ' a~ e d a u.v. ' ' i a v.P . --- ..
,,

- . . . . ; - . .. -.
,

,

5ic. e a_ a . , * m :.e.4,w474 y 4- *wume ey-- ,'-.4".c. "u.*.4 * s . ". ".a_ . e w i ' ' "o-o-
. . A- -ma- -j mu. ., u .

.

i

I

6 ' e ., .- . k. o .- .o.-> 4 n . w.4 s a .- o_ a . . 5 .4 s .4 s ' - " a.".e "- .#"^~- '*ba
-.--u-- e.x'e"-A. - * . . . .

' a
.

.un ua s , m. ..o _4 = .4 , ,. _4o ., , o- --_ oc,.4,- u u.. o uy -n .ua a m a _4 ._ .4 n .,. ,:ae ,-o ,
m ..;s - v..u-- . -u-

3 ux - .7 , , .- y -

I

,
_co_ a_ c w ., * o .-4

- .nc'.4 3 4ans., ,

- -.

9 +, . g e o .r. . - o ,. 0 0,.. , sce a a 'u - ...o. ,. i n n oa a1 e,A" .o-w
. . . .. .. .

re . ..- -- -: y

10 " vidinc. criteria for securinc. the safetv system o.oeration, .orinci-
. .

Il pally directed at HPIs, and discuss revision of high-pressure
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SUBJECT----------- CATALOG NO.151M 4
M AD E IN U.SvA.

MET-ED bXLEAR EXPERIENCE
*

AverageSlo. of E=ployees hars Exoerience (Yrs /Emp.).

with Excerience
.

TMI

5tation Manager and Staff 4 62 15.5

perations 142 8 77 6.2
Technical Support 26 150 5.8

'ad. Protection & Chemistry 39 262 6.7
'aintenance 112 692 6.2
.

~uality Control and Idainistration 17 186 10.9
' raining 6 80 13.3

Subtotal 344 2309 6.7

ther Than TMI -

arp. Tech. Support Staf f 13 95 7.3
assil Generating Stations 3 - 28 9.3

Subtotal 16 123 7.7

TUTAL 362 2432 6.7

r -

3;/ 335
-

.

'
.-

/ ,

NOTES q
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'Exl'ECTED NOMINAL SYSTEM BEHAVIOR FOR LOSS OF MAIN FEEDWATER,

OEFORE SETPOINT ADJUSTMtuTS OF 4/21/79
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'
. LCSS OF MAIN FEEDAATER

i

(SYSTEM FESPONSE AFTER 4/21M 9)
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SENSITIV1TY OF SYSTEM PRESSURE TO DELAY

IN AUXILI ARY FEEIMATER ItiITI ATION
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ACRS MEETING

JUNE 15, 1979

BABCOCK & Wii"OX PRESENTATIONS

INTRODUCTION J.H. TAYLOR

15 MIN. CHRnNOLOGY OF EVENTS AND '1&W SUPPORT J.H. TAYLOR,

15 MIN. ACTIONS TAKEN TO REDUCE PROBABILITY OF TMI-2
INITIATING SEQUENCE E.A. WOMACK

30 MIN. SMALL BREAK PHENOMENOLOGY B.M. DUNN

15 MIN. OPERATING GUIDELINFS E.R. KANE

'd: 20 MIN. TRANSIENT EXPERIENCE REVIEW AND ICS FtEA E.A. WOMACK

20 MIN. OTHER B&W ACTIONS TO DATE D.H. ROY

t
2G 's

.

.



CHRONOLOGY OF EVENTS - B&W ACTIONS

3/28/79

TIME ACTIGN

0G00 B&W SITE REPRESENTATIVE NOTIFICAT10N

0700 B&W REPRESENTATIVE ARRIVAL ON SITE

0745 B&W NOTIFICATION IN LYNCHBURG

0900 TASK FORCE FORMED

3 PEOPLE DESIGNATED T,0 GO TO SITE IMMEDIATELY

1030 FURTHER INDIRECT INFORMATION lHRU MET EO SUPERVISOR IN TRAINING

ON SIMULATOR

"

FURlHER INDIRECT INFORMATION FROM UFFSITE B&W REPRESENTATIVE.1145
MET ED REQUESTED RADIOCHEMISFRY SUPPORT - TWO PEOPLE DISPATCHED

,

1200 FIRST SPECIAL PROCEDURE WORK BEGUN REGARDING RC PUMP OPERATIONt,

vi

1330 ' N FURTHER INDIRECT INFORMATION THRU OFFSITE REPRESENTATIVE

B&W REQUESTED GPU/ MET ED SET UP COMMUNICATIONS BETWEEN SITE AND1400-1600 v,

( B&W. TitRU TWO INDIRECT CilANNELS B&W PASSED MESSAGE TO OBTAIN AT

LEAST 400 GPM HPI FLOW

1835 FIRST DIRECT TELECON WITH CONTROL ROOM; HPI FLOW AT 400 GPM;

DISCUSSED LIMITS AND THEN STARTED FIRST PEACTOR COOLANT PUMP

Y
i
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B&W PERSONNEL SUPPORT TO TMI-2

3/29 II/5 1/12 11 / 2 3 5/7 5/21]1

SITE J2 25 11 7 35 I3 36l

LYNCllBURG 50 213 162 130 23 18

'

TOTAL 62 21 3 209 165 66 Sil1

m
-

m,

'O
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TYPICAL BSW ACTIONS /0UTPUTS

Ill SUPPORT OF Tiil-2

SPECIAL TESTS AtlD LAB WORKAf1ALYSES =o

CkD RUPTURE TEST
flATURAL CIRCULnTI0il

CRD GASKET LEAK TEST
VESSEL RUPTURE

RADIOCllEMISTRY
CRITICALITY CALCULAT10iiS

EQUIPMElli TO SITE o IflFORMATI0l1a

EQUIPfiENT SPECIFICAT10ilS

SYSTEM SPECIFICATI0ils a DESIGli g,
CRITERIAPROCEDURES 'a

TMI-2 - VARIOUS OPERATIl1G INSTRllMENTATION QUALIFICATION,

AND TEST PROCEDURES AS RAllGES AtlD ACCURACIES

WELL AS C0tlIlflGENfY
CONSULTATION 8 DESIGNCASUALTY PROCEDilRES *

SAFETY EVALUATION
OPERATING PLANTS _

13ACKUP SYSTEMS
llANDLING RCS VOIDS
SECURING llPI

* COMMutilCAT10ilS
SMALL RCS IlREAKS

flAlllRAL CIRCULATION 211110UR OPEN Pil0NE LINE

El TELECOPY
N

TRAINING=

SIMULATOR u

S

1

6
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PJMPS ON SMAl_L 9REAKS
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THERMJDYNAMIC SYSTEM- -

^

SEQUENCE OF. EVENTS ,

e, ,a. REACTOR TRIP .

V b. STORED ENERGY REMOED_

,

c. STEAM GENERATOR EFFECTIVE CONTINUOUSLY
.

'

.d . SYSTEM STABILIZES AT OR BELOW STEAM
'

GENERATOR PRESSURE -

e.' SYSTEM HOMOGENOUS
'

f. SYSTEM FLOW DEGRADES BUT.RC PUMPS CONTINUE,

10 CIRCULATE FLUID-

'

g. CORE COOLED BY FLOW
;

i h. EQUILIBRIUM CONDTION.,

o Qi+QDH=Da+SSG
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'i.hree phases .of small breaks,

.

|
-

,

'

il. : Flow phase'

.

:

a. System blowing downi

i
~'

b. Pumps coasting.down
,

'

c. Coo' ling by flow process-
-

, _

.

d. Steam from Decay and
'

.
fission heat

-

-
'

Flashing
.

~ '

Primary metal
11. Quiet blowdown .

0
'

a. System blowin.'g down
-

.

'

- b.. Pumps ineffective

c. Cooling by pool process>
,

n '

d. Steam from Decay heat. -

.

'U '

Flashing

Primary metal
'

.

111. -Quiet long term

a. Blowdown completed
~

b. Cooling b'y isool process

., c) c. Steam from Decay heaty _) ,/J. )J

(
_

Pnmary metal
_. s
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PUY?S CFF SMALL EREAKS ,

i
-

-
,

I. .THREE PHASES-

A. PUMP COASTDonN - NATURAL CIRCULATION
s

-

1. THERMODYNAMIC SYSTEM
;

2. IMPORTANT. EVENTS
b

a. REACTOR TRIP & SHUTDOWN

b. REMOVAL 0F STCRED ENERGY- ,

t.) c. HPI INITIATION_

d. AFW INITIATION
.

~

B. LOOP DRAINING
,

1. ~ THERMODYNAMIC SYSTEM
.

2. IMPORTANT EVENTS
.. .

a. STEAM DISCHARGE TO BREAK VIA

() VENT VALVES
I

'

b. LOOP WATER DRAIN TO VESSEL

c. STEAM GENERATOR CONDENSATION
.

.

C. BOILING POT MODE
-

<
,

ps
- 1. THERMODYNAMIC SYSTEM

,

'
2. IMPORTANT EVENTS .s-

a. UPPER PORTIONS OF SYSTEM VOICED |

OR AT STABLE WATER CONTENT |
r r

.

- b. LONG TERM COOLING ESTABLISHED

AS EITHER

Qi+QDH " 0 *C nd -

0 s

-- r c H- =M or--

r/ iDd
,1JJ

Q; + Cnu = 0 and M; =M
O O. s.

k
. .

-_ s
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, PHENOMENA

I DURING SMALL BREAKS, , .

I
.

'

! *-
* .

I. STEAM WATnR DISTRIBUTION,
,

"
A. STEAM GENERATOR PERFORMANCE,

B. SYSTEM EFFLUENT .

.

- C. HIGH PRESSURE INJECTION EFFICIENCY
.

,
:

- ,

,

..

II. STEAM GENERATOR PERFORMANCE
,

. . l

.

III. COUNTER CURRENT FLOW
.

-

-
.

. IV. VENT VALVE ACTIONS
i
_ . *

m i,

i V. PibiPMODELINGV
s

.

,

VI. CORE HEAT TRANSFER
.
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SMALL BREAK LOCA' '

!

:

,
I. SYSTEM EVOLVES AS A SERIES OF QUASI -

- STEADY STATE CONDITIONS
-

.

"
l

'

._

II. CATCH UP TRANSIENT AND INITIAL INVENTORY
, ,

!.
- .

II . KEY EXTERNAL INFLUENCES
.

,

,

A. BREAK LOCATION.

.

- i ~ B. RC PUMP STATUS
'
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'
,

.
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'
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Abnorma, transient operation guidelines ~

DEFINE

INITIATING
EVENT

PRl0R PLANT |

TRA!;S I ENT E -
, . , ,

EXPERIENCE 2f ''
t v'ENT

.
-

TREE (S)

! 9
CONFiR!: INSTALLED REALISTIC PERFORMANCE REQUIRE!.'ENTS AND LIMITS.

ECU I P!/EN 7 ANALYSES TO FOR OPERATION*+
CONFIRM - TECH SPECS

CHARACTERISTICS BEHAVIOR - PLANT LIMITS AND PRECAUTIONS
'

- POTENTI AL !/00!FICAT10NS

7 .

DESCRIPTION OF

SYSTEM BEHAVIOR
.-

,

.

PREPARE 3 RAFT

GUIDELINE

REVIEW WITH PLANT REucy:/.ENDAI'ONSONOPRATOR[
OP. STAFF "6ALK -n- H ARDWARE INTERF ACS ----
THROUGH" 0F HU.;AN FACTORS
OPERATION g'

- POTENTIAL. ':0 D I F I C A T I ONS,

V

ISSUE GulCELINE |
|
n

PREPARE PLANT

PRO CE 0'JR E S

( UT I L I TY )

INITIAL PREPARATION CF GUIDEllNES G"q7 .,

3 11 ]
''
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i_ SCOPEFOR~ARELiABILITYAfiALYSISOF.
'

' .

i -

THE INTEGPATED CONTROL SYSTEM (ICS) , . . ..
'

'

>

TO PREFARE AN ICS RELIABILITY ANALYSIS INCLUDIt!G Af p'y. pose:

FAILURE MODES AtiD EFFECTS ANALYSIS (FMEA) AS C0".MITTED

BY BABCCCK & WILCOX, THIS ANALYSIS WILL IDEliTIFY
~

.

'

SOURCES OF TPANSIENTS, IF ANY, INITIATED EY THE ICS
i

AND DEVELOP RECO.!!E.NDE.D DESIGN IMPROVEMEtiTS WHICH MAY
. . ". -

'

.

I BE liECESSARY TO REDUCE Te FRECUENCY OF THOSE T?ANSIENTS.

THIS ANALYSIS WILL CONCENTRATE ON ICS FAILURE MODES

THAT COULD AFFECT'THE FEED'r|ATER SYSTEM, EMERGENCY

FEEDWATER SYSTEM, PRESSURIZER LEVEL, AND REACTOR {
COOLANT SYSTEM PRESSURE.-

|
. -

1 :.A
.-

COLLEChANDANALYZE0?ERATINGPLNiiTRANSIENTDATA._
'

SCOPE: 1.

2. PERF0PJi FAILURE MODES EFFECTS ANALYSIS (FMEA).
!

3. SIMULATE FAILURE t'0 DES.
- -

21 . EXAMINE POTENTIAL HARDWARE CHANGES.
-

. -

5. ICS.NORPAL TPANSIENT PERF0F?ANCE WILL 3E CONSIDEisED.!

I

6. IEEE352 WILL EE USED AS A GUIDE FOR FMEA F0FF.AT M Dj
-

CONTENT.>
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'" "Failure Mode .uitt Ef fects Analysla Fase. _ of _ .

su .= w - = =- = e _-w - === w ~ a -.- - = w.ax-- .. an_ . = ==---- ..= x w - -~ m= ===;=..=--.====- -r.-

Fu n< tional Isr.el thogr a m Program Ty pn el Plant

System Typ6 cal l'teactor "Irip Function llegant flo IEEE Std 35219 4, A ps.end.s A

fiulmystNn Sensor Circult t 8ee fig Al r,,p ,,a giy
_

F.palj ment Dele llev
_

- . .

_ . . _

___ __.

l.f e t hod Inherent Ef fet t Ite mas k s

,

)a61ure Sy mptoma and I.ocal Ef fects of Cu m pe ns ating tipon - and

tio. lie rne 71 ode Cause inc linding Dependent t ailus e s De tes tlun Pi s>= uion H l'S Other Lifects
,-t=,e r. n =x===,=. ..:.=- -- u== ..-u - .-..--._a

1 Ps e ss u r e & sti lo w Conveion wear, low output tu alaren umt, oc relays Period.c test itedundant s honneta, llot h (s ep Possible immediate
e ts e ne not t e r sur < hann al will seniam energued fus thannet i 2 and 3 p ths 2/2 deles tion

FI' I d.una ge, he at los:sc

e l f e r' t . ,

Feil high hti-adj u.t me n t flu:b seen.1 level to alarm umt, ac Peilodw test Itedundant channeta, Ib th trip Pas tial trap sleem
rel.iya will drenes glie for e.hennel 1, 2 and 3 8.=the 1/2
with n , trap eodic g

2 [K! po we r Fall lo w 'I r a rin for nie r Hesnoves operating power for IsansJurer; Perludec test, spusious lie dumlant t hannels, Ib.th trip Spuouus trip lf other M

or 01 F f ailos e, .hode alar na unit will sense low psecure, trip alas m 2 and 3 paths 1/2 chen. el f aded 1/2 **

i.a u. e ., r r i . , . ed ..r. . di I. cia . ius si., l. .g i< g-

is i,. ..n . i..sinici i >
I

lollhigh lleat ef fet to. Transdiu er se t p.dnt e nreeds f eip Periodic test it ed ondon: <l.annele, Doth trip

nusedpalment incl. s* Ia ys well remam a neigoed t 2 an 13 pathe 2/2 ]
h., . h a s.... i i i..,i, -

3 Fern, unit Fell OFF 'I s ansloa n ee AC po*cr to sc relays semoved for reno.lic test, spurious Hed indent s h nnete, IL.th u.e Spurious trip If other [
Pts f ailuse sapen e benm t I, oc relay open w hen no trip alarm hght 2 a n.1 J paths 1/2 chonnel f ailed 1/2 ,

**

C. .
e o r not in trip on e hanael I loor r'

M# out pi.4 a.1 t ion, M
y b' erL annt dsaf ti

C - Fall UN .Jsi.r t in ou t put, thers not remove ac laswer to ac relay Pesiodle test itedurnient thennels, lloth tesp O,,3*

s. s hon. for e hannel I top; ac r. lay serneine 2 and 3 p.it hs 2/2 y
e. t p. int drif t energised floth paths hetosoe 2/2 19:o y

..

logic
-

t. *.

C3 _ 4 AC runtrol Fau closed Conhuts ik..a m.t hic ek a ut uit to de se lays l'esiodic test Hedundant channels, l uge nded >
7 - selay, XI A shmtret or on trip, de relay reinaine energueil 2 eint 3 trip trip 3

~ fuse d asmatura for a hannel I; top path A t,einmes path A, r*
N,' p.unie.1 w u ing 2/2 instead of 2/3 logic 2/2lacc ]

Fall o pen lei.sof c IH!iclay opens when no trip nn Spurious tsip on test Itedundant charmets, tioth trep sp.ulous trip if -

po w r r a hennel 1 2 a nd 3 path. I12 other thennel Islls >
Z

( n o t r o s.,e n t top loger is2 '

>
1.u,I e o.1 g
fa.h..eIrohen .<

Mwn e or loose
me onnet Leon

O
1

N

1 \

' ^ A m



"gg .- . .
,

=
.

g

cx .:::
FMEA PROGRESS REPORT

1. OPERATING PLAI!T DATA HAS BEB1 OBTAit;ED BY THE ENGINEER

' TEAMS FROM OCONEE, CRYSTAL RIVER, ARKAi1SAS NUCLEAR 1,

RANCHO SECD, DAVIS EESSE 1, AND TMI. THIS DATA HAS EEEN
.

A!1ALYZED, Ai;D IS CONTIi!UliiC. -

2. THE FMEA TASKS ARE Ill PROGRESS. WORK TO DATE It'CLUDES

(STILL IN PROGRES$) - s

0 IDEtiTIFICATION OF FAILURE MODES OF It' PUTS AND THEIR

PROP 0GATICH THROUGH THE ICS,

.

_ . . . - . _ _ - . . - - - -

GIDENTIFICATION OF FAILURE MODES WITHIN THE ICS, (MODULES
'

A!!D GROUPS OF MODULES).
.

O IDEi1TIFICATION OF FAILURE MODES OF THE ICS OUTPUTS.

G SIMULATION ANALYSIS (POWER TRAIll IV - 177) 0F ICS It4PUT

AND OUTPUT FAILURES.

C?At;ALYSIS OF ELECTRICAL SHOP WORK ORDERS FOR ICS MODULES /

EQUIPMEiii.
.

3. FMEA REPORT COMPLETION DATE - 29 JUtiE 1979.
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PORV ACTUATIONS
'

'

FOR VARIOUS A'iTICIPATED '

TRANSIENTS
-

.

'

h'iUMBEROF0RV EVENTS % OF TOTALANTICIPATED TRANSIE!!T

LOSS OF FEEDWATER (LOF10 64 44
'

TURSINE TRIP (TT) 39 27
r.

INSTRUP.ENT FAILURE /ICS' (IF/ICS) 9 6

LOAD REJECTION (LR) 5 3

ROD DROP (RD) 4 3

POWER SUPPLY FA' .E3 (PSF') 4 3

LOSS OF 0FFSII'E F0WER 1 3 2'

9 . - -
PANUAL/ MISC-

.
18 W 12

l 146 10d%'
,

.

NOTES: ,'

t

1. LOOP CASES INCLUDE MOME'iTARY LOSS OF RC PUMP POWER ON EUSS TRA.';SFER.I

2. M'iUAL/ MISC CATEGORY IliCLUDES CERTAIN CASES OF 0?ERATOR ERROR,
,

.;AD','ERTENT H?I ACTUATION, ETC. A
-

3. FAIN POWER SUPPLY FAILURE. .

4. INSTRUMENTATION FAILURE /ICS INCLUDES ALL KNOWN CASES INVOLVING ICS

AND/OR INSTRUP.ENT FAILURE THAT CAUSED ICS UPSETS.

5. TOTALS INCLUDE ESTIFATES FOR TMI-1 AND TMI-2 FOR EVENTS BEYOND

15 JULY, 1978.
'

|
.

c t; 604J l'
s

'
- _ - . .. .._.-a

UBJECT 350cATAtocNo.'!
w caraen.sr =a-

-. ____. .... -___ u t, n : i >J t ! S . A.
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_ RUNBACK ACTIONS
.

INITIALPOWER FINAL POWER
EVENT NUMBER RANGt % RANGE %

TURBINE TRIP / LOAD REJECTION 14 ~ 15 TO 100 2 TO 22

FEED PUMP TRIPS (1 0F 2) 14 100 55 TO 75

ROD DROPS 4 100 50 TO 60

10% STEF LOAD INCREASES 4 17TO90 27 TO 100

10% STEP LOAD DECREASES 'll s7 T3 100 15 TO 90

47
.

DATA FOR ONE PLANT: Si REACTOR YEARS OPEPATION

37 REACTOR TRIPS DURING THE Si YEAR PERIOD
,

e

e

me 7

.5 ., o

. .

A
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CHALLENGES TO RPS
. .

.

ALL CAUSES (6h YEAR AVERAGE) 7.1/YR.

' LOSS OF FEEDWATER 2.1/YR.

TURBINE TRIP 1,9/YR.

ROD DROP 0.8/YR.

OTHER 2.3/YR.
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ANALYSIS OF 245 REACTOR TRIPS

ICS

HARDWARE

FAILURE ICS CONTROL

(2,c5) RESPONSE

(8.50);
*

FAILURES OF VENTe 21 EVENTS: *

INPUTS TO ICS

(5.55)

16 EVENTS

FAILURES OF CONTROLLED - 0?ERATOR/ TECHNICIAN

EQUIPPENT (15.45) ACTION (33.35)

38 EVENTS 52 EVENTS

.

.

FAILUPES OF OTHER

PCIiER SYSTEM GUl?YENT

(34.35)

B4 EVENTS

/
J

cw unoa
-

-
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e.

ICS CONTROL RESPONSE-

g! 'ni

)h' ''
t s,,

,

21 EVENTS

,

,,p

TUNING: FEE 0 WATER OSCILLATIONS

11 EVENTS
:P-

.

TUNING: FEEDWATER/ POWER MIStaATCil
8 EVENTS

I .

MISC:

(2),,
,

mi
ca I I I I I I I I I I I I I i 1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
ca

[[ Number of Events

J\
%
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i FAILURES OF INPUTS TO ICS
'

,

16 EVENTS

__

PDFER SUPPLY
7 EVENTS

.

,%

R.C. FLOW
5 EVEtlIS

'
FEED #ATER FLOW

,

2 EVENTS

as
iv

c _,

RCS TEMPERATURE
_ _

f 2 EVENTS

I I I I I I -i .

0 1 2 3 4 5 6 7 8

fiumner of Events
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Small break guide!ine
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TASK FORCE
.

- V

ANALYSIS INPUT

f~~- DESCRIBING

I EVENT

I

~

'
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I
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g, FLOW CHART <
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p__> .

I

I

I V
I '

DETAILED '

~~~

PROCEDURES

SY UTIL: TIES ,

.

.
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Organizational input to guidelnes

'
' '

- B&W task force

E
~

Engineering

3&W training
~

. _

S: .

"'
3&W custonier service

.

Utility operators

NRC staff

T
A
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Operational guideHnes for sma i breaks

- Guidelines
'

- ~

Sym ptoms

b .
Immeciate action

*CL'
~ 3 recautionsc'

.

0 low-up actions2

Supplementary information
.

Sma brea < plenomena

;

.



.

* e

t

.

.

_ow reactor pressure
Reactor trip

ES AS actuation
.

.

V

Confirm trip indication
Verify auto actions

. .

3a ance P f'ow
-

y .

.

Jetermine p ant status
J

2 W. P , RC 3'S.

'

ga ui7

.

.- ?
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A.

. .

t

.

.

.

.

-

.

2 eeCWater aVai a J e
.

RC 3'S avai a o e

V

o Maintain max HPl

e Allow system to stabilize ~
,

,

. o Begin cooldown

o Cooldown and go to LPI .
.

cooling using available
equipment .

,

.

-

g

.

- L)
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.

.
.

. .

.

'

Z eecwater avai a 3 e

witlout RC 3'S
.

V

V aintain max ,

3'

A 'ow system tb sta aiize -

-

I
-

V V

3Pressure ressure
increases staDiiZes

Gif NEC open PORV to keep o Begin cooldown
~

off safeties eBump/ Start a pump to
o Wait until steam generator continye cooldown

_

cooling is available or a GCooldown and go to
pump can be started LPI cooling using

available equipment

533 U'9

-

w"
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,

-
.

s

.

Small . break guidepnes conc!us'ons

.

~

Small break system responses vary

Operator responses are basically the sarneo,

n
Vlaintain maximum PI f owo

_

S
o Obtain feedwater i= ost

COO C OWn0

e
%

i
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CATEGORIES FOR FUTURE ACTIONS

I. ACCIDEl;T P EVENTION ilINIMIZING THE IlUtGER OF
'
'

INCIDENTS OF I'0DERATE FRECUENCY

.

II.
ACCIDENT I'. LITIGATION - CONTROLU NC [NCIDENTS OF. - q

-lHEY DO IIOT DEGRADEn0DERATE FREQUENCY v0

TO INFRECUENT INCIDE!4TS

III. ACCIDENT REC 0vERY - LONs TERM CONTROL AND REC 0vERy

FROM Ai:Y SERIOUS ACCIDENT

.nt
\1J'\r

CsJ .) 'j

.

v



.

c.

.

I. ACCIDENT PREVENTION ,

A. REVIEW 0F ITEMS ALREADY COMPLETED:

1. INCREASE AuxIt.i:RY FEEnxATER RELIABILITY

2. PRoviDEa CRIT RIA =ca SECURING SAFETY-

SYSTEM OPERATION

3. REVISED HIGH PREssuas REACTOR IRIP
AND PORY SETPoINTS

B. ITEMS PLANNED FOR FUTURE:

1. ICS RELIAs!LITY STUDY

2. IMPRovso AUXILIARY FEEnwATER ConTRots
-

3. QUANTIFICAT!oN OF SAFETY goals

4. ESF STATUS McNIToRING

5. OPERATING EX?ERIENCE FEscaAC'<

6. REVIEW FoR CHANGED / ADDITIONAL RED NEEas

C. CONCLUSION:

You CAN'T CoMcLETELY PREVENT INCIDENTS -

You CAN ONLY SAFELY IER'iINATE IHEM WHEN
IHEY OCCUR'

_,

{T\ b ) -
'; J

s)

4



m

d.

.

II. ACCIDE6 MIIIGATION '

A. REVIEW OF ITEMS ALREADY COMPLETED:

1. CONTROL-GRADE iRIPS ON LOMF AND II HAVE
BEEN COMMITTED

2. OPERATING oROCEDuRES WERE IMPR0vED:

NATURAL CIRCULATION

SMALL BREAKS IN THE RCS

3. ITEMS PLANNED OR UNDER CONSIDERATION FOR THE FUTURE:

1. ANTICIPATORY SAFETY-GRADE REACTOR IRIPS
ON LCVir AND ||

..e --

2. INSTRUMENTATION TO FOLLOW THE ACCIDENT '

I . METER IPLUS WIDE RANGE R[DS)Ssi

REACTOR VESSEL LEVEL

[NCORE THERMOCOUPLES

PORV INDICATION

3. CONTAINMENT ISOLATION CRITERIA

4. PRESSURIZER HEATERS

5. INCREASED OPERATING EXPERIENCE REVIEW

C. [MPROVED DIAGNOSTIC INFORMATION

'T

c) .-) .-)U..)
,

.

.

f#W
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::

.

III. ACCIDENT RECOVERY

A. REVIEW OF ITEMS ALREADY COM LETED.

1. A TASK FORCE To ASSIST IN THE TMI-2 RECOVERY
HAS 3EE.N ESTAELISHED

3. ITEMS RLANNED FoR THE FUTURE:

1. RCS REMOTE VENTING

2. EMERCENCY Co?"',uNICATION CIRCUITS

3. HARDENED DECAY HEAT REMOVAL . ; TEM

4. IMI _ REgoVERY PLAN

- o <,
dL hG

g 30J

.

/ 47b
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ACRS REC 07.::ENDATI0t1S

.

RECOEENDATICN: ADDITIONAL Ai!ALYSES OF TRANSIENTS

OR ACCIDEilTS IN PWRs ACCO'PANIED

BY A SPALL EREAK

ACTION TAKEN: PREPARED AND SUB:!ITTED REPORT

" EVALUATION OF TRAi1SIENT BEHAVIOR

AND SMALL REACTOR COOLANT SYSTEM

BREAKS IN THE 177 FUEL ASSEMBLY
PLANT"

B&W POSITION: CONTINUING ANALYSIS OF SMALL BREAKS
(EVENT TREES, ADDITIO:%L FAILURES,

ETC.)

CONTINUE TMI-2 EENCHMARKli1G

PARTICIPATE I:! SMALL BREAK STAi'DARD
o-i KrmJ p :n .c.anc.c m.- -i v v. snl

. .L LUi a % t sp C * n ',' *v' [ * I fns] * I I ? 9 "II lUnn-
*t ' [u un.sLii *ICC]Qh CC3CFCJii .u us o

c

"' > \

[330 ' ,--

4

O



21

ACRS RECOM:iENDATIONS

REC 077.Ei! DATIO:!: EXPAi!DED SAFETY RESEARCH - LWR TRANSIENT
AilALYSIS, DEC0iiTA"INATIOil Ai;D RECOVERY ,

mmPLJRATORY VS CONFIRPATORY

ACTION TAKEN: NONE

BZW POSITION: PLA!; IN PREPARATION TO SUPPORT TMI-2

RECOVERY A:!D INVESTIGATION TASKS

RESEARCH SHOULD EMPHASIZE REALISTIC

ANALYSIS OF SYSTEM RESP 0iSES TO

PROBABLE EVENTS

REVIEd 0F BZW R&D CLAN UNDERWAY TO

ASSESS IMPACT OF Till-2

/

[, b
a la

<

/
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::

ACRS REC 07.MENDATIONS

RECOM7Ei|DATICii: OPERATOR TRAlilli1G, CUALIFICATION,

AliD PROCEDURE REVIEW

ACTION TAKEN: SUPoLEMENTARY TRAINIiG PROGRAM

Oi? TMI-2 0FFERED 4/9/79

OPERATIL. ;UlDEL INE5 FOR

MANAGEME'li 0F SMALL BREAKS

B&W POSITI0ii: PLAi1 FOR EMERGEiiCY PROCEDURE GUIDELINE

PREPARATION UNDERWAY

p v a.rlln 3 i e I u iove cre crJnp c t1 I, : : v : : u,i nii Uo- smKulL-n i i n .L

DISPOSITICi' CF SPRs AND LERs

REVIEW EXISTII;G TRAli11NG AilD

REQUALIFICATIOi! PROGRM REGULATIONS,

mirn.,ci ric;vb1.LL.hLv, e n ti Elil n: t_9r t.o^r-|Lwi iun i fil c li i, n o

1.l' i ~i n J h. f' ' ! p ,,,, L : C O *s ~1 , .O ^U
el P' h u s 1. u nn ~ O sb

,
~7

!. s }- U/I
) >

-

7
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ACRS RECOMMENDATIONS

,

RECOMMENDATION: NATURAL CIRCULATION MODE OF C00LIliG -
ADDITIONAL Af!ALYSET, PROCEDL'RE AND

VERIFICATION CRITERIA DEVELOPMENT,

PRESSURIZER HEATER POWER SUPPLY

ACTION TAKEil: o ANALYSES OF NATURAL CIRCULATION

COOLING WITH AND WITHOUT SMALL BREAK

PROVIDED IN REPORT "E/ALUATION OF

TRANSIEliT BEHAVIOR AilD SMALL REAC' TOR

COOLANT SYSTEM 3REAKS IN THE 177 FUEL
ASSEMBLY PLANT"

e OPERATING GUIDELINES SUEMITTED TO

OWNER-OPERATORS FOR " CONTROLLED

TRAILS! TION TO i'ATURAL CIRCULATION"

o i|ATURAL CIRCULATIO!! IN C0ilJUi'CTION WITH
SMALL EREAKS ADDRESSED IN GUIDELINES

SUBMITTED TO OWNER-OPERATORS FOR

"0PERATIllG GUIDELIiES FOR SMALL EREAKS"
'

BaW ?OSITION: PROVIDE OTHER ANALYSES AS RECUIRED

ASSIST IN DEFINIfiG ADDITIO!!AL NATURAL
CIRCULATION SAFETY RESEARCH

a . , a. 020rs n

s

13
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ACRS RECOMMENDATIONS

RECOMMEi1DATI0il: INSTRUMENTATI0ii TO DIAGiiOSE AilD

FOLLOW All ACCIDEi!T
.

- REACTOR VESSEL LEVEL MEASUREi(ENT

-WIDERANGET"I?!DiCATORn
- SATURATED CONDITION MONITOR

- CORE EXIT THERMOCCUPLES

ACTION TAKEN: e WIDE RANGE T INDICATION REC 0"MEi;DATION
H

SUBMITTED TO OWNER-OPERATORS

o PROTOTYPE TSAT - PSAT INDICATOR IN
OPERATION

.

e RECOMMENDATION FOR Tc HOOKUP AND RANGE
EXTEi!SI0il SUEMITTED TO OWilER-OPERATORS

B&W POSITION: CONTINUING INVESTIGAT!ON OF RV LEVEL

MEASUREMEilT - WILL "EET W PH OWNER-
OPERATORS - i;0T NECESSARY FOR SAFETY

RESEARCHII'G OTHE? i:EAi!S TO AID GPERATOR

Iii DIAGNOSING AND FOLLOWING TRANSIENT 3

REACTIMETER INSTALLATI0i! - WILL MEET
WITH OWNER-OPERATORS

g '] 07.9

-

.
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4:

ACRS RECOMMENDATIONS

RECOM"ENDATION: SAFETY SYSTEM STATUS "0NITORING

ACTION TAKEN: E"ERGEtiCY FEEDWATER SYSTEM STATUS

ADVISORY TO GWNER-CPERATORS

BZW POSITION: INVESTIGATE AND RECC""END MEANS FOR

DISPLAY OF STATUE OF KEY SYSTE"S -
liiCLUDE PHYSICAL CONFIGURATIOi!,

SYSTEM PARAMETERS AND SYSTEM CROSS

CHECKS - WILL MEET WITH OWiiER-0PERATORS

EMPHASIZE READIiESS STATUS - ABILITY
TO ACHIEVE DESIRED LIiEUPS

c n, o 030
a a

4

7 J'
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ACRS REC 0"MENDATIONS

RECC"."ENDATION: RCS VENTING

dC1 Uttc -,, -,,-.,: toti-,s
I A.Ntii c

,E&W POSITION: UNDER INVESTIGATION - CANDIDATE "ETHODS
cn.R uc" I ilivm In:il 4.- l ' r : F. D _ u pw _i ..::--

6_ a li J v ca t ri

u Ia Ve..ica_rar:3 n.:s-u n: _ ., k:L e wdi\v. cer-- -

til inun J i - . sn i v d siU l i Ie

FOR SAFETY

.=4

g- '''
)

,

, 3,

a

7C
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ACRS RECOMMENDATI0ilS

- ITEMS NOT YET ADDRESSED -

o RELIABILITY OF AC/DC POWER SUPPLIES

e STATI0i; BLACK 0UT

o WATER HAMMER POTENTIAL

o NRC CAPABILITIES

o FILTERED, VENTED CCriTAIf!MEi!T

e CUANTIFY SAFETY GOALS

. - " >
h- ; ,j U J' L

-
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