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34 relief valve.
!
,

4. wou'd s a v, ' b. a . a g = d .". ' k. .' s 4 - a . . = . .s .' e . . , .. = # =."- ' 'o , > ~ .-
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6 And vou . inst have to sav., having had the occurrence at Three
.

!
,

i

7j Mile :'sland, it wasn't given enough emphasis. '
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t

3, ,icw , A wou3, sav tn.a: we certain.3v . nave nac sc=e cl, ;cuatv.. . . .. .. .
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'
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f9, with this valve, and we have made modifica:icns. We've
i

10 instected the valve. We have recer. mended changes in the
l -

i
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11 ; maintenance procedures for these valves, but it's not unusal
i
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14 .v.r. Marriott. Didn't you indicate earlier tha notwith-
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!
15 ; standinc the f ailure of a valve, that the cperator should have
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sh 1 Mr. McMillan. Even oefere the Three Mile Island incident

~S(G 2 itself, the concition of a stuck-open or simmering relie'

3 valve in the pre ssurizer was one c' tr.e equipmen feel-

4 ccnci;icns whien was a par: Of the reining of the simula or^

.

5 training of the operators who were being licensed for :ne

6 operation of those units.

7 And my answer to your question is yes, I think they shoulc

5 have been acle to recognize and acknowiecge anc correct the

- s .< .._, , . o n .y _ . .

10 Anc, in fact, the o ther in ciden:s wne- ils has

11 o ccurrec , ha : nose operators cic respond, cid recognize the

-

4 .e' .". a w.t n *6. ...w . n' s .".C . =. . . .i ... e .' . _= ... =. '. 5 a . w ". = . w a s .e a. a. .n .
* - "

1 c . . ..

] .- .y . r( e m y o . . fa. .t .1 , 1,{ . s{w et .z .i l m . . , v, o g / y o.tu w.gw.- - < 'a s. a. . .h a.
'- -o

. _ . ...

's .e .1. - c. s. eu . .'< n ' .e . * *- a. "_=,t
-

.2 a22e ' .t a =. n . 'n si,, '.. ."..' ...- . -- . , ~ . .i -. ..i s a .p
4' 15 yce hac a sincering valve. And you described hat you changed

16 the compenen s anc went with other manuf acturers than

17 Crosby and Dre sser.

15 Ho w e v e r , '., . .a t happenec in Three Mile Islanc was nc

19 a x . . ), . . . . , . . <- w a_ _c _a .n a. w g .a..g . a. , .e .- .- _=.- _ g , . . . u.a.
, , '

_ .. . _. ..
;

m : -, ... < . .+. . q . o- .- a. .t .< ,. s. y ,_ ., y ,. ._u .. . . . . a. - - . . . ..

2i So I have to ask myself in trying to evalua e all cf this,

22 c we have :: have an acciden; as serious as Three Mile

4 .1 ? .: .1 3 . . s. 4 .3 .- .- -m..m.t.isy , 4.q.o st_ . .g o. - . . a .t . . . _e e. s. m o .-
a

. .. .. . . _ r . ..
.

4- ,- , =. c .a c .' a. - "_ .' , ... =. n w t
- -

. 3 _

.

25 I mean, :na 's an. eno r:cusly e x:ensive learning pre ce ss.
,
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.;sh I Can we , in effect, really, when we know we've got a

o)-

(_/ 2 pr:blem with :he relief valve like Onis, go in anc resolve

3 it before we have to face a TM! incident?

'' 4 Mr. M.cMillan. Mr. Chairman, the events that I descriced
..

5- as our response to Davis-Sesse, we f el; were fully responsible

6 for correcting tha t probl em and a ssuring the procacility of

7 its occurring again was minimal.

5 We felt the same thing at the time that we had the earlier

9 proclem with the dresser valve at Oconee. The actions :nac

10 we :c0k, the inve stigatien we condue:ec, anc the accifica tions

!! in both the equipmen; and procecures were responsive to the

12 evicence tna: we nad a: that time acou: the reliacility of

13 tha: valve. And that we had teken the appropriate action nc

la enly at Oconee, .t u t at the other units wqic' incercoratec-(]v-
15 na valve.

16 We con't know at this point what ha ppened to the valve

17 a t Three Mile Island. Anything that we said here to explain

15 what nappened at Three Mile I slanc would ce sheer speculation.

19 And until we heve a enance to get in :nere and lock a that
;

20 equipment and try to establish what it was, in fact, that

21 occurrec : :nis plarticular piece of equipment at Three

22 Mile Islanc, I r. ave no way of responcing. '

,

l
23 Mr. Weaver. Can I ask cne final ques:icn anc le: you ge: ,

24 down with this te stimony?
i

1

..
25 Dic ycu senc an instructor specifically :o say when you

-
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O' 2 xr x=xtiten- t ==n' xao* the: e seic :^e:-

3 Mr. Weaver. You have a S&W man on site.

4 Mr. McMillan. We cio have a man a: :na: time, yes. We'

.

5 still c'o, as a ma ter of fact.

6 Mr. Marrio::. Just one more question, if I may. W ho's

7 responsible f or :ne training of operators, plant opera ors?

5 Co they have to be certified? What coes .the NRC have to say.?

g ,9 . . . .'a . .'..==.1'. .ea v, e. W.'.a. . " . - = . . . 'f - '. . . - .. - a .n y *av=.- . .e. ...a.a -
.o . ... - . .. y ..

.

10 ac.f 2 .. y .i . n . o y. . . =. . . 2. . . -..c ...,. ..,4 ,ng =.ne,, s..- .. . .~ e . .c - =. ..i=.. . . . . ...

ln . . . . e i a. . . , o n 3i . . . . . c..

1- .., w . .w. s-. .. o91...a . a. . . . . . . . . . .

13 Mr. McMillan. Let me just take a f ew minutes to accre ss

Id tha question.

15 C .l e .=. ". l v, , . ".a. s = .' = - .* ., n o '. ...a. v
' - = n m . d_ a a s i s . . .a.-4

. p a. - =. ^ .- -
. . . .

;.4 .e..er.5.4".4.'4 v. v' ...a. o ,o.e = *..*.1 g ",.*..* .14 .f , . 5 a. 1 4. . a. .n. .e. a. a. . 7.5=.. . . . . . ..

17 o pera ting u tility also is responsible f or cevelo ping the

15 training program f or the se o pera tors. Su: they nave guicelines

;; .w.
.

. w . ./ e. ,.i .t . w .w,.
=. - =. 4 . . ". u .e. . - '/ - ". .' " a. ' .i .n a. s = .~. ". w . ..' .*. = . - = ..... . . . - . . . ,. . . ..

20 approved by the Nuclear Regulatory Commission.
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.sh I to run -he es:s on One equipment, ge; familiar witn the

/~)%
-

(, 2 e qu i pm en : , wnere is 1 , wha- does it look like, now do you

.- ... ,. .* - , n .= .f . .= .1 1' , .v..= . . = . = . 4 w .e .1=. .= . =. . .' .e . .i .c ?. .A.n d4-
. . . . ...

-

4 . . . . = . ' . = a-ru . a = . . = . - ' = g . - a, r a... .-
..

5 Usually, after tha: : hey come back anc take a quick

6 refresher course on the simulator before they take their NRC

< .i, cense exam..

5 Now after the s i.e.u'l a t o r t ra in ing , we conduct I guess--

9 you'd call it a mock exam or a pre-test, in wni:n we ex po se

10 the c:erators to a tes; wnien is of :ne same nature tha I
'

1
i

11 they're going to ge; wnen they go up f or their license
|
|

1,, .....,nc.,.n.
.iu . .s = . . ..
!

1
~

13 Anc having concluced the simulator training and all t he
|

*

j

w e .' . . " # . .= . =. - . .'. e .' .' . =. n s =. a , . ". e *. . 4 .' .d y .;; . , . . .. ,.,..
.... .........s.. . . .

ss

15 opera crs A :nrough I have been through the training. We've
.

16 certified they've com ple ted ha: training anc nave cemonstrated

17 he ability to pass the trial examination.

g .: ..{ .p. . . , 0 . . .A. . ....'sv-'..'.', w a. ' .- a. =. " ^. u . . w ^ '/ =. =. .* '.
. -

. . ... ... r . . .

19 u. . .g u4.i.i , n. : ,f . e , ,-~ . . ./=..=. .= . c = .% .= .' ' . --' .n .i v. .
,

. ~. . . . ..., ..i ... . . . . . . ,
<

20 Then the NP.C come s in anc it conducts its 'crmal examination,

21 where it tests the opera cr and his knowlecge of the systems

22 and -he equi pment anc where the equipment is and how 1-

e-
c e. .. ..=.= * r." w " =. . .f . 2 ''r~-.'on *s, .=a~ w".=...".=.. e .- ..e. '.- " =. .s' *~* w .=

- *
. . . . n .. . . .~ . ..

24 the operating procecures, oo:n normal and emergency.

,= T. .u.a. ,/ , ..".=. n , .= .= '/ , . " . = . =. .* . .b =. .~ ,e- a .=. = =. .c. - " a. ' a .' .' s ~ ~. . .a . =. x .= .".. .w ., . .. .
v
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;sn i If he passes, they license him anc give nim eitner a
.

-.

2 ,-o.-a....- .t .v - 2. n m- . .- 2 sa.n< .- .am-. . o -. . . . o . .I .< .- o. n s a. ,i - a m - .o .. -w --.~J . . . w . - - - - . . . - .

: - , ,... 4..- , . .~ n w .u.g .. n.2<-,...,<,.<,.,<.a .c..a
-. . , .. . .w . .-

.

-

4 Ano a :na: point, :ne opera cr is licenseo o go anead

5 and concue: the control room f unc tions :nat are required of the

6 ocerators.

7 So the utility selects tne operators. The utility

5 in conjunction with others cefines the training program.

9 Various portions of :na training program are conc'ucted by

10 various organizations. We oc a lot of simulator training in

11 su pport of :no se pro gr ams .

.,,n w, . c. L, a, 4 , ... - .,. 2. 2...s .- .<e4 2. . . . . .3. C .i < . o. . . s . S .w,.- - - . . . . <
! .s m .... . . . . . - .. . . . . . . .

13 opera:crs as competen: Oc perform.

14 Jr. Marriot;. Do :. .ey tar.e any refresher courses afterO
s_/

l-o they receive their operators or senior opera o. s license?

16 Mr. McMillan. Yes. After, I believe it's two years,

17 they're requirec to take a ref resher course and come back ano

15 go :nrough an upcating or upgrading and refresher of some of

is he simulator transien:s :na: re'lec: emergency, as we'l as

20 normal conditions.

21 Some utili ties elec t to do :na: more frequently. I celieve

22 :ne regulation is it nas o ce done a t no le ss than a

:- . w - y ,. .,- . . , . . . . . . ,< ,a e . . . ..

24 Mr. Marrio::. Just one c:her que s ion. The people who are
.

c o . ./. .i n .."..'.e . t a n . = . .' .e . d . .. a. e' .*. a.-c u .y . . w.. . . .i . . e .,<
-- s.. - - . . . ... . .-

.
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sh 1 accicent, do you know wha t their sta tus was? Were they

2 senior opera tors, operators -- how many years have they

3 been on cuty?

'' a Do you have a creakcown on :na:?
.

5 Mr. McMillan. I don't have that in detail. They had bo th

6 reactor operators and senior operators. But I think tha

7 information really ought Oc be supplied by the utility.

5 I just don't know.

9 Mr. Edwarcs. Bob, could I follow up on his f or jus: one

10 seconc?

11 I ju s t santed to ask wnat is the f ailure rate on these

12 exams af ter you train the se people? De very many people ge:

13 washed out?

14 Mr. McMillan. I don't %. w what our excerience is

,[(]) !
- 15 overall. Typically, out of a cla ss of 20, you might have one

'

16 or two that fail. Maybe 10 percen:.
<

17 Mr. Decdens. -I would say acout 10 percent. !

15 Mr. Marrie::. How many of them pass hign enough to be

19 senior opera; ors?

20 Mr. McMillan. I'm so rry. I cien't uncerstand your

21 questien.

22 Mr. Marrio::. How many pa ss nign enough to ce classified

23 e s senior operators?

24 Mr. McMillan. Usually tney a.: ply either for a senior
-

25 opera tor er a reactor ope rator license. I t's no: a case of
<- |

|

|
i

k
s

|

|
|
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urn I the ~ cnes qualifying the highe s; ge : c be seniors anc the

() 2 one s who can' t get to be juniors.
m

3 They take a course with :he objective a: :ne eno of it

4 of either qualifying as a reac:or operator, or a course aimec''

5 at qualifying as a senior reactor operator.

6 Anc the exam, then, is based on whether or no: they've

7 applied fcr senior or reactor card.

E On the training part, one' of the operators mace the

i comment ena the experience of training f or the exam, or

10 training for the ' license, was really training for an exan, no t

Il training to operate a nuclear power plant.

-12 Co you have any comment about that?

13 Mr. McMillan. No, I have no comment on that.

14 Mr. Ca rr . Why would you in the thermocouple in thes

-)
15 tailpipe, why would you put a maximum indication of 250 degrees

16 when the :emperature in the pressuri:er is so much nigher?

17 Why wouldn't you gauge f or the entire range of temperatures?

13 Mr. McMillan. As I indicated earlier, the primary purpose

19 o f :ha t thermocou ple is to allow the operator to determine

- 20 whether the valve is simmering, i s wee ping.
i

21 Anc wna; you're looking for there is the difference

22 between the normal tempera ture of the piping in the building

23 of, say, 100 to 120 degrees anc some level significantly

24 higner than that wnich woule incica te that there's some steam
_

25 flowing through that line.
-

,

d

- , . . . . _ , . . - , - , -
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sn 1 And you're really-Icoking for the difference between
,

(~') 2 120 cegrees anc, say, 200, 250 de g r ee's .
%s

3 If you see na kinc of a cifference, :nen you know :na:

'

you're getting scme see page througn tha: line, wae:her it's~

5 a full flow or just a w.eeping.

6 Anc that's the principal reascn why we do that.

7 Mr. Carr. What would be the cos: di'f eren:ial on :ne

8 thermocouple?

9 Mr. McMillan. No difference.

10 Mr. Carr. So very lit:le or a negligible cos: Oculd

il provice tne operator wi n an A anc 3 case.

I2 .u.. . .n4 ..n...z ., ., a n . .- . .< s .,. o .. - . ..o. <n ..s... e...,z. . . .... n a . . o n .,- , a >
.. -v . . . .

13 We could and, ceviously, in re tro spec t, will mocify :na: so

,4 . . . . 5. 2. . ..a.. ,.. , . ,. ., .. . ._ s_ _e .. . -=..-..
, <i . . . . ., .. . . - , .

4

15 As I say, the rea son tha it was put in Witn the limi:-

,

16 initially was because the primary purpose of tha- is to

17 demonstrate :ne simmering or weeping tyoes.

15 Mr. Edwards. I wender if I can get you to comment en

19 s .7. .= '. .' .4 .n , "f s u sa ' ". . . .^ . v. v c ' d . =.*.=. . . r. . . - . ..a. n . c n .* - *-
. .. ..

20 I'm also intrigued by the earlier te stimony oy the Operator

i u .s- . . 4 ". . .".a . .". 4 s . .='..'n9- w a s iT.c .- = .= ...a . . .= . c ' . _= m... .'.. ,- '. .- -,,e ~ . . . . . . .

22 an exam rather than crea:ively dealing with si;uations, and
4

23 t ha t his training nec been in ac ecca te . |

24 It s eem s Oc m e :ha : tha:'s a fairly major situation here.
-

1

25 In the wncle Three Mile Islanc incicen:, the quality O' the
\s;

GV

i
i

1

1

1
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'sh 1 training tha t the se people had is a pretty significant f actor.

(i 2 Anc I really would like to neer what your position is
a

3 a s to wne the r er no they're trainec scequately to deal w1:n
,

' ' 4 Onese sincs Of si tua: ions tha t come up.

5 How would you answer it when semecody says, you know,

6 we were just taug ht to cram for the exam, so we'll have a high

7 ra:a of passing, I suppose.

S W ha t is your ccament on that?

9 Mr. Weaver. Let me respond to tha: this way. I don't

33 want to speculate on wna: the operator said or way ne said it,

li or whetner there was any validity to it.

12 I tnink :he importan; thing is tha: the training tha t we

13 conduct is aimed at providing the 0.cerater with the skills

I; and the knowie:ge to re sponsibly manage the 0.:eration of a

0- !5 nuclear plant. The test or the examination thet is adminis:ared

15 at the enc of that program has the pur po se of mea suring

17 whether or no: that operator has assimilatec a sufficien

15 level of knowledge in the training program to qualif y him as

19 a licensed Operater.

20 Sut our program is no t aimed at ge : ing him a license.

21 Cur program is aimed at provicing One kind of background and

22 perspective and knowledge tha :'s required to responsibly

23 operate a nuclear power plant.

24 Mr. Edwarcs. Su: what kinc of an NRC exam is given? Is
~

it primarily a memory exam, or is it operating with simulated25*

s.

b
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;sh I c rise s? Wha t i s -- you know, anc I ask that. jus out of lack

~N
(V 2 of knowlecge -- wha kinc of an exam coes Np.C give?

3 f.ir. McMill an. Well -- coulo you answer that, Jim? Jim
~

4 Dedcens usec to be in charge of our service organization anc

5 was involved in some of the early structuring and planning

c f or the training of o pera tors.

7 He's really more compe ten t to answer tha t.

5 Mr. Ceddens. The exam, as John McMillan indica ted, is

9 acministe red on two le vel s, de pending upon whe ther the

10 candicate is a cancicate for senior reactor operator or reactor

11 o pe r a to r .

12 In either case, they are given a one-day wri tten

13 examina:icn. And tha t's a : mprehensive exam that covers all

la aspe::s of the plant as it's designed and is intende to be

)
15 o pe ra ted. And it also te s s .their basic knowledge of the''

16 principles of rea: or opera tion.

17 In the case of a senior reactor operator candidate, he is

15 given an accitional one-day wri tten examination.

19 So :he rea: or Operator, i t's one day. . or the senior

20 reactor opera tor, i t's two days.

21 That additicnal examination for :ne senior reac:cr

22 Opera:Or cencentrates on knowledge that he woulc be expe :ec

23 : have as a supervisor. The senior reac cr opera;or generally

2c is a supervisory individual, as : mparec :o a reac:cr c: era: r
.-

25 who manipulates :ne centrols.
m

nm

, . - - , ,-,
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Jeh. I The ac'ditional part of that examination is an oral

r- 2 examina:icn concucted in the simulator in which an NRC
\ >3

3 examiner puts each operating cancidate through a series of
.

o pera. ion s, and tha t's a the ciscretion of ;he NRC examiner.'

_

5 He may ask him to take the plan: on a start-up and a

6 s hu t-down . He may want to see the operator's response to,

7 say, a loss of f eedwater transient.
,

S T ha 's a t the discretion of the NRC opera tor, and :nat's
'

9 an oral exam conduc ted in the simulator in Lyn:hburg.

10 Mr. Cheney. I wonder if, following u'p on :na: again,

!! wo uld ne pe o ple , then, who are in charge at Thr.ee Mile Island

12 On the oay the Operator and senior operator, on the day of ,

,

13 the a ccident of the transient went through your training

la progra --'

/~T ,

k' 15 Mr. McMillan. That's correct. We provioed :he simulator |
|

i

16 training. I

l

i/ 4r. Cheney. Can you tell us wnethe. or not curing the |

15 course of :na: training they were given any guidance as to

19 wha; emergency procecures to follow wnen you've go the

20 coccination of the lo ss of f eedwater, low auxiliary f eedwater

21 anc a stuck open PORV valve?

22 Mr. McMillan. I think I can answer that. Normally, .ey

23 are f ully crilled in :he emergency procedures. The emergency

2 procedures are available for loss of f eedwater and o;her
~

25 emergency procedures are available for loss of reactor coolant.
.v

~s

_ . _



- .

42..- .

(9.C3.13

|sh 1 And ancther one would be available for the various other

: i 2 elements.
,

i

3 I con't believe in :ne training program :na: was concuctec

4 a : r.a t time tha: they nac :ne integra:ec ef f ec cf all of

5 those 'aults ceing thrown cgether a: the same time.

6 Mr. Cheney. What would be the reason?

7 Mr. McMillan. Would you concur in that?

8 Mr. Deddens. I would concur.

9 Mr. Che ne y . Could you verify that, or possibly go cack

10 and see what the training program was at t ha t po in t that those

11 a. .' -'.'.' .a. ^ -a.. .= *..-. .e wa.n. .n-augn?.y .. .-.

,

12 Mr. McMillan. I f eel very confiden: that we cid not

13 give them the integratec secuence of events.

1: r. . . u.a. . ,. y . <

.a.n . s .e ... ,. .a..,.a.,.,..... . ..

P
15 Mr. McMillan. We can check our records and e stablish

1 o- . a. a . . o .r ./ .< -,.,.,. ., . . , , n o. s. 4 . u ,. . n ~ 4 ,/ .< s. u .m i. n.. .a.e . <-s <.. . . . . . . o .. .. .

17 philo se pny , pressure as relief valves simmering --

te= 1. . C.".=. n a. ' 1 o L .' "... . . .. .a. '.#.<.- '^- 1J s ~. ~ . .~ n ~.1 n. ~. a. . 'm.a. n . . .a .< "
. .vi .

19 ..".a. .- - e . .= . . s b. .= n ^ . " a. a. .n . . .= ' ., e .d - .~ =. = .' w .' . .~ . . . 4 - */..e '.^
. . . . . .a . .

,

1

1

3uO . .. n s<. . n.. o.. . . .. .

41 .u.. . .i.k./. .< .: .: an , . n .4 .,. ,. < ,s 2<. .c.,n...s.- - .,....... ...ei . . .. . . . . .. ...

22 ccmcinatien of the loss o' f eedwater, the celayed operation of

ca _ w ,. n. x .4 3 < .y e . . s. w c. . . . , ...m . w. . , , i a . _ . - ,. . . . . s. . 14,4 y ,. .iv.--
... . ..., . . . ... . u .. ... . .... . ... . .

24 sticking open, that combination of secuences was not a part
-

og . a. ...a. .s . . . s .t . 4 n 9 . a..c . . g .n 3 . s .e 2 .a .4 g s o. a. .,a m a. n . uwe. a.
a 1us . . . . . .. . .

i
*=. |
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:;s h 1 -he incident, i t ha s o een -- tha t training has been mace

n
(_) 2 available for all the operators of S&W subsequent to the

4 . . . .< . a. a. . .,, .

.

4 Mr. Chaney. Su yce woulc agree tha: thi s woul n't ' .a v e-

5 ha:pened before the incident.

o Mr. Weaver. In terms of the operators at Three Mile

.s.iand, yes.
-

ii

:

8 Mr. Reis has a question concerning the temperature reading

y c.. ...,. .w....o- u, .t,.
-

. . . . . e r .

10 . .P. . O. a. .i .e . W a. ' .- a. ~, ^ i n c. ", _= e. r. .a c. a. .i ." .o ..".a. ^ " ..i a . . =. 9. r- a. = " . =.'
. . .. . .. . .

o. _n .- . . . ". . e " e h i n c ..h. a. o .- a. e s u - a. . a. .l ' =. " v a .' v a .g1 .... s .< _c. ... . ,. , . . . . . . .
. .. _.. .. . e

12 Now accor ing Oc the NRC's report, the implications of
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20 de tec tion system.
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: s h'' I percent s hu t. Tne temperature would be a pproximately tha:

,A) 2 temperature anyway just because of the laten heat, since the
s
. v.

3 ther=occuple resices rign on the metal pipe.

4 So tha; pressure or temperature cc ection is essentially''''

,

5 useless in their minds because it doesn't tell them whether

6 or not it's simmering, whether it's opened and closed, or

7 whether it's f ull fledged open,

e So why, given the f act that there is no position

9 incication, sculd you not have previously have either raised

10 the thermocouple to read above 255 degree s, taken it off the

!I pi.pe system so tha t it woulc not continue to read high, no

12 ma tter whether the thing had been closed, or take scme other

13 a : ion so tha t tha t parameter was actually usable.
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3' that's speculation.
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TMIo when I asked him that question when we were bec.innine. this1'
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7- contrcl rocm" -- and this is c0mparable to what Mr. Cheney said.,
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;sn i Mr. McMillan. I would just like to nake sure that I'm

~x 2 clear witn you wl:n rnspect to a couole of ne questions you
(O

3 raised.

.1hs: of all, witn resoect to :ne indicator of tne position:

5 of the pilot-cperated relief valve, we made the decision in j

6 tha po s t-a c:Iden t situation tha t it would be more accropriate

7 to have some more positive method of identif ying- One position

3 o f :na oilot-operated relief valve. >

1

9 That's something which we sa.id that we voluntarily

13 uncertook. It's not something :na: we were 010 to :0 cy

:

11 :he NRC or by cnyoody else. |
,

12 With respect to :ne rasctor ve ssel water level indication, !

13 that's not a feature in our design. It's not a feature in

la any conestic reactor design. And so :na:'s no: a c as e o f
s

-) 15 our having done s0mething or no: having done something that
.

16 was no characteristic of the incustry in general.

17 And as I say, it was fel: Ona the indications :na: dere

13 available were acequate in conjun:: ion with the safety

19 systems t: protect the core.

23 Now we make modificati0ns in our cesign as it goes through

21 the design phase and construction chase and after units go

22 into operatien to reflect lessons learned or experiences

23 developed tna are developed not only in the Opera:10n of our

24 units, but in the operation of other units.

25 Mr. Edwards. But.you have to understand taa: enere you may-

, s_.
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;sn 1 understand some things, those of us wno are icymen may have

2 a different reaction. It may be because we don't kno w enougp
bs

3 aoout it.

i
4 I must say that when I was at TAI and I learned na: there

5 was no indication of whether the relief valve was open or

6 :losed, you know, I thought , now mayce I'm not an engineer,

7 but maybe I would have thought tna; you should have one.

3 You know, the first analogy that came to my mind was ceing

9 in an airplane where the pilot lowered the landing ge ar and

10 he had no light to tell him whe:ner the landing gear was

J1 locked la place or not.

12 It just seemec to me tha t it did not require a grea: deal

13 of expertise to know, you know, that this is something :na:

la cugh: :o be on the control panel.
rm,

,'s) 15 Mr. Vento. If.the gentleman will yield to me. 1: seems
.

16 that Mr. McMillan, from wnst you've said, that you're telling

17 us that it isn't just a simple matter of pu.tting a gauge on

13 the resetor vessel in order to make the determination as to

19 actually whether or not this was covered by water, had enougn

20 cooling capacity on it.

21 In other words, you're saying that you con >: know if :nis

22 is selvable based upon what we know acout tnis accident and
,

23 based upon the way that your reactors work.

24 In other words, you're saying :na; you're invest.1;ating --

25 this is what I heard you say -- you're investigating various-

s-

.fm
i. /



- _ . __. ._-

. .

'9.06.3 79

ish ! ether methods -- radioactive material, acoustical methods,
.

. 2 in Order *o determine the level.

s., . JLa. ,m...,___....,____sv__... , _ ~ ,-. . .. _,
J o . . . . . . . . .. . ....., ... . . . ...

t
4 technology to understand whether that reec cr was covered

5 or not covered.

6 You said also :na in response to some of the questions

7 oy our colleague f rom Wyoming, that very few reactor designs

3 actually have that in placa.

9 In other words, a reliable system of determining whether or

10 no: the reac tor vessel, taa the core is actually covered

11 wi n water.

12 Is that accurate or not? Am I repeating what you said?

13 Mr. McMillan. That's what I.said, yes.

la Mr. Vento. So you're saying, in other words, if this were
r

t 15 to ha, pen again tomorrow at any reactor, the same problem is i

16 theore tically possiole based uoon the scenario, wnether it's

17 design e rror, whether it's operator f ailure,

i

IS You know, I'm not trying to assign blame in this particular 1

1

19 sense, out saying it's an-irely possiole -hat tnis culd na:oen

20 again.

21 Mr. McMillan. Ehat isn't what I said. What I sa id was

22 tha: there are not provisions made in any domestic re actors,
,

1

23 to my knowledge, for measuring actual water level 1.n -he 1
1

24 - reactor ve ssel.

- 25 The second thing I saic was that it isn/: jus a simple
v

[S
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:sn 1 me :er of going in end accing a gcugo. tha 1: takes some

o . v . =. e . .' s - .*. *. s . .' . .= . .' a. n . o a . . m .1 ' .e .n . .*. a . .a n d. w a. =.. a. 1 . '<.'.a. ,-2 da -
-r .. g 4 .. .

fs(
3 a va.-icus neans Of a::omplisning that, e .eaningful water

a level i'ndica ti:n in the rea: tor vessel.
5 Those are the Ocaments.

6 Mr. Vento. Is the :On lusion that one mignt draw from

7 tnat -- in other words, you're saying that you can't have an

S availaole reliacle technology right now to put a gauge on :na:

9 reactor vessel.

le. r. . s. , . .<-h...2 . . . . . . , .

li Mr. McMillan. dion': sa/ se didn't nave a reliable
*

12 technology. I said that measuring the water reactor, measuring

13 :ne rea:ter vessel water le vel is not a simple matter of just

14 going in and pu.: ting a gauge on. It takes some degree of

O\,e 15 sophistication to work Out a means of ge::ing an ac: urate
.

.

16 measure of the water level.

17 I'm not scying it's impo ssible. I'm just saying that we've

13 70t to put soma e ff ort into finding an appropriate way of doing

19 -hat.

20 Mr. Vento. The relief valve that was in place in :nis, it

21 was po inted out to us that many designs do not have relief

22 valves such as this in them. 5ab:0:k & Wil:0x, apparently.

23 is :ne tha: does.

24 Mr. M:Millan. I don't believe na: that's an accurate

c5 statement,
-

-

s_,

v
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;sh 1 Mr. Vento. You den : believe tnat's accurate? )
s

(]') 2 Mr. McMillan. I think mes: pressuri:ed water reactors
,

I3 have pilot-operated relief valves.

Mr.' Vento. They have saf ety valves. Bu: in othe r words ,a

,

5 is this true that it has an extra valve on it? |
i

6 Mr. McM1.llan. This has a valve which is over and above

7 the valve, the safety valves required by the : O d.e . And we're
|

8 not unique in that respect.

9 Mr. Vento. You're not unique.

10 Have you -- it was pointed out that these valves in terms
;
i

JI of rea: Or years, I think, 1: ;urned out na: they Open up

12 about 4 times a years. !

13 Have you had any indica lons, proolems with those valves

14 in :ne past?
n
U. 15 Mr. McMillan. You're speak,ing now of the pilet-eperated

.

16 relief valve?

17 Mr. Vento. Yes, I am.
f

13 Mr. McMillan. Ne discussed earlier the frecuency of the

19 operation of those. The statistics I have indicate One; we

20 have had acout 150 occasions no which that valve has been
21 called upon to operate. And I celieve that we have had

22 f our cases in which it is ac tua ll v. s u:k c.:en..

23 Mr. Carr. Mr. McMillan, when we were at Three Mile

24 Island, they had, er you had, er senebcdy had, placed a new
_

25 panel whl:n I quess had :he :empere:ure readings. Do yo u know''

As

O
t I
~J

t
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;sh I the new panel that I'm talking about?
.

(q 2 Mr. Cheney. .:or the reactor core temperatures?j

3 Mr. Ca rr . Yes , the rea: tor core temperature.

4 Mr.' McMillan. I neven't seen that new panel.

5 Mr. Carr. In a slight variation on a theme here, we're

6 concerned about water level in the rec to r. But wnat we're

7 really concerned about is the temperature of those fuel

S rods.

9 And so, even going toward a water level on the re a: tor.

10 you're not really going right directly to the flaps or the

.! ! gears that Mr. Edwards was talking aoout.

12 Now that -- I mean, what youre mainly concerned about is

13 that tnose things don't get too darn hot, right, and tnat they

la have a certain : ode limitation on :ne cladding and temperature
OV

15 indica t io n. You might have a f ull reactor, ou t it might not-

s

16 be circulating procerly.

17 There may be some kind of a clockage. Mayos a filter

IS system c.idn't work or something, and you're not g e ttir.; the

19 kind of cooling that you need.

20 So really, maybe we ou;nt to ce talking scout water

21 level gauges.

22 But it's been demonstrated oecause, apparently, they go:

23 it on the plant right now, that you can somehow or c:her

24 measure the temperature of those fuel rocs.

- 25 Mr. McMillan. Let ne respond to that in this way. We

v

,

.

!
,
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,

s

=. .' a. 1.. .' v. .
a ea. .g. w...- c m .'.. , c u '. o .' ..k.a. o '. '5a. ' ". a. .' = '

.. . .. o . , , .. .-

9 And it's those thermecouples that have been displayed in

.=. . s e . ,. .' .a. .' c a..a. .t e. . 7. 7 .- =. =. M .' .' =. '. s ' .7 . .'.n.=..=^..=.f., .a...=...10 a d
.. " . "

.
..

.11 weeks.

' ' 'to .o.-a v o us- y, M.. o e s. '. 5 =. * u- - - ". .t a. s .- =. .=. d ., u'. 5..,"-.'..*.'.k.=.. - . .. . .
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O
fV 15 That =ces not measure fuel clad:in; empe.-a ure.
.

16 In eacn of the fuel assemolies, there are s: e 2; f uel

17 . As. ". k.. - s. - . . ;.'7 e., 1 m,. a. e m,. .. w .i .4 a s 3. . . s. 3. g e. . . . ' s. .e. a. . m.. .I ym. . . . . . . .. . w.. . ,.w- . . .
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19 . , . , .y 3 . . . a.... . .. ....,...2..... . . g. . . s s.a ., . . .,, , 2 s.<
. . . .. . . . . . . ... ..6 - .. ... . .a . - . . ....

20 cf these.

21 Mr. Carr. I see. But here wouldn' ce really -- would

. . % . .n .4 2. 5
s, u <..1..<.e. <e2 . h . .,, .w . a n, . 23 .. w .%... .# a. 2. .. . .. .. . . . -.. - . . . . . .. .. ..
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.;sh ! Mr. Carr. /ihy would that be?

2 .V.r . Mc M s' .? l a . . . ' . = * . c ,' a l i , .f u'v*.:: a. o . *. w w .- * = s e n .e . , ~ ~ .s(y . ---

\v/
p u.,. ~... , n a. n. ., n.. 4 a. .n.s ~, *, 1. .c. e . ..1 ~. c A a. t a, a wha. a. .e .' .. .

.

y. . . . . . . ... .. ..

-.1. e 2 * f . a. 6. %. a. * a. *'t a g * 2 * , ., - 3. . 3 ** 4d .I o. n e * h. g e. 6..me o- 3 .in O r.d o. * 6. O -s . ey.. w . . .- . ..

= * 1.*. *. Co u.l d. D a. .dd*,.**.1.'.''.^ '.'..a. * h *. "s O w a ". d # " '. *. .' " ". . . , n**^, . ' " . . . . . . . . ," ***** .2s y . ..
.

.. y

6 on the length of the fuel red.

7 Secondly, you've got to find a means of a ttachin; nat

.a .h. ,,,.,t i. .O . w .,. . .3 3 , ., 4 n , 5 0 .....<.,e...... -. ,./ 0 , 9.. . . . . . . . .... ...,w, .. . ..., . , . . . . . . .

9 reading.

g4 .%n o..g. a1y, . . . , , s y ,.. a < e. ,. . . s . ,. . ,*. '...a- *-. , . . , . .va f-
**. . , . .,fv. v. . . .... ,

,.n ... w 3,, .i 2 .' a. n .a a......e . . . . e .x. . . .I! . G., .

C. . h m ,J s m w ,. Ce 2 . .. . ... . .. . .. . . .as . w .a . . .

|.? ,. CC .I .# .9 y* S '/ S *. *. .*.. . w* S *, D. . a. .I 2 ,. 8 d n *. * *. V, " U * " . ' ' . ** * d. ".." * 1.''
. . . .. .... .

|7 .4n4 6 .w .m. . 3 O ,,., .1 4 "12Q.o a. y a. .e y A( 1 m y a. ,.. . . .d e. e 4 . . . ' *s . e e d ,. ,J . 6. ,.5 . . . . y. 4. - . . . . . .,

I4 jCO.
m

g: y. <2 ...;... 3. -. 3 . .,, s . 2 ,a. 4 . . -.

s/ 3..=., . , , , . -s .. ,~ .. .. ., . . ... ,.... . . . . .

16 water temperature a- the top o f eacn f uel assemoly?

17 M*. Mc M .' .' .1.= .7 . T. h e 'y> - *. . * * ,81 n , h *. w a.. . =. . * * ..y- *. . ." .- *. 2.. . - . .. .

[.a '.ha. d, .' 5s*.h " * " a. ,~ '. C p a. r. d O '4 '.."o. ' . ' ' * . . '. . 7. b .' V,, .# .9 W"..'.." ..".*.'/'*.** * * *
.v ,.. .
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7 . . . . . . . . . . . . . . . . .
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*
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. sn 1 M r . M . M ' .1.'. a n . d b ' . *. 2. r = n .- . . ^ . ..~. =. . . a d. . . ..n a. ..'=".~.'.a.,,., . . . . . .

-
,

p 2 rememoer.
\

.t .v. .~... o. .< ,. n . , ' .du n . a. . .e . .= a. d . .". e . .. . . . . . . . .

.

4 v.. . .u.- M 4 1 1 2. n . w.4 ,es.4 4,,. 4, . n . . . . . . . .., :. 2,. ._
. . . . . . . . ... . . . . . . . . . .

5 .M. V ..o. .r e . .%m. .- .n *. . .. a. . . w .t .' .t > .* =. 1 d. , w.n .= ~. ..m.a. v. .-=..=d'
. . . .. .

w re average temperatures of those, was it not? Tney were6 e

7 not reading the direct temperature o any one of those 52.d

5 They were reading average temperatures, were they not?

9 Isn't wha: they read on tne panel, doesn't it cone out

13 es the average temperature?

.11 Mr . Me t.ti llan . That's a differen; i s ru ent. Tnere are

.n . ... .o , c.i a.... . .e*...1 o , . . . s .< . . , ,. . . h. . . .. c m . . . . e <
. . . . . .. . . . . . . . .. . . . . . .... ..... . . . .

13 whleh read the reactor coolant temperature. And then oy

Ia averaging the ho and the cold temperature, you ge what is
p1

C |5 called TM, or average temperatures.
i

1

16 Those a?e entirely different. They're not in any way !

17 related t0 these -heraccouples in the rea::cr core.

-

.t . , s . = .o . . . . ,., -> 3. s .<..].= .g. .. v a . . = u, . ou ao n 2 ./. 2
. . . . ..

,
. .. . . . . . . . . . . , ..

19 the reactor core, and they have leacs :na: come out. And so,

20 presumacly, you could go from, say, 52 to 1.77 witnou a

21 ....=;o ov. ..=..1 . =. e.n n r. .i a. , v. . '. , ."1,. 2' " a' -
. . . .

hg. wa y J'. ,s .a.y .s... . . . . 4 .3 , } .. 7 .! .< . . s. .e22 >y .y ,. q . .? .l .s ., . o ,,* e<
1. . .

.
.. ..-

ao.. g s . w a. .a. m. y . 4 .3 . q s. ss-.a. y a. .c .e s .?4 .1 .qq-

.. . . . .. -- .. - ..aw.,
...

. . . . . 4. s .4 . 6.., y2 2. , . a. e.24 M.. . r. s. . . . 3. < 9.4,.. y e e., / . w. < d
.. . w.. . ..

4. e..,,-..-..3.: t...u....3 . t.., < n ~ .7. =., f o ,., .,. 3 . s u,. 3. 3 . / -
* .. mn_ .. ...v. .. . .. . ... . .
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*' c-'

. . . . .

2 woulo say is insurmounzaole.p
.
x .;.....'.'.=..,<<<, <- u., .y. g o ... 2. . 1<,.. ..; . . . y . . e. . .,. . a .g . s. .. .... . .. .. . . . . .. ..

.

4 w . %. .n. .. ..<s ,,,, w.<.an s .o .,o .1.... .. S... . . . . . - . . . .. s . ......

5 Mr. McML11an. I would like to .just say I think a 'ew

. a. r ,..,,J .i s. , a . - , . . x. .... ..c.,,na. c.e<6 m,, . w e, s.s, M. Cha m n, .
. .e . . ...y. .. . . . .
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17 And we maintained tha: command center On a 7-day e wee'<,
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:sh 1 Mr. Weaver. When were you ta. formed? Ana: hour 0f the day

2 ,. r. ./ a. e. .+. .+ u . , .>3 . ..

x)
; , .n. 2 . 4. .s , .t 4 2 .e ~ , , . . .. w .a. . ..=. .< a. . . < . . .. - ,. .y .4 t .i . , 3. ., r.y- 3 ae

. .. .... . .

A.. . s. . . . ,, r./nc.ia. . . '. a / - s. v,a.u~.',..*...-=..=-~.~~"j.<, .e s n,....aca. -- . . . .. . . . . .. -.. . .,

5 to tha question.

4 .v. D. ss. ens. .,y. .de . e.< s. 4 , e. o .. .s . . c ,.,. . s 2 4 E ..a. . .g .<
. . . .. . . . . . .- .. - .

7 morning, wnen one o' the managers in the service end of our

5 business was called oy the 5M repre sentative in residence a

' 'm.,. . . y .e t . .t s i. a n - . r. n . . ' n d .i v ' du s .' , . .h a.9 a 9 . r. . a. .m. a .n . n~a
L -. . .. - -

.".....oy-.'.''..-...=.d ". a. a. o- . ~ _ = . ' . ' * . " * v.l^v .- =,.s . a...- *. 2. ~~5.-a.a. ' . ' . . ' ' = . 7 ' = .a. d ^'" * * -^ *..o.. . -e .. .

.11 Edison personnel accu: 6: L i, :ne morning. He arrived at

12 ne plant site about 7: ^0 in the morn ing and c alle d our

!., t ,/ n c. ".. " . ,~ a. ' .' .* .- a. .=ro" . 'e' *:. .n a *. ...o n .< n , ..-. . . .

Ia Mr. e4 a v e r . Thank you.
s

s

* d'' 1E An . 18. .15. 4 1 1 3 n . As 7
*

st d a. n .=. 4, 2 *s.=.. 2* * %. o. .e 4 . a. . 1
* .S

- . . . , . . -. ..
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3 license .information in resconse :: Nuclear Regulatory

Commi ss'icn recue ns , and we're invcived with -hen in thea

5 suoport of their analyses and One discussions tna: we re held

6 with the Nuclear Regulatory Commission on the : ntinued

7 operation of their units.'

S he sucsequently also issued advisor Ws in paral'el with

9 :ne Regulatory Cemission on the inportanc e O f '< eepin; the
. ., c , . . . < c. . . . ,. . ' . .. -.=..c .n.< *> >. <-
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13 As those units are now s e.: uc, as :ne pre ssure goes up, 1:

la will firs reach -he reactor scra. set point en :ne reactor
m

U 15 protec-ive system and ne reac or aill shut itself down.

16 It pressure continues to rise ceyend tr.at, nen ne

17 pilot-operated valve will e::ually -- our analyses incicate

IS that taa: will ce a very inf requent occurrence with the
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20 pilo -operated relief valves.
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:sn I to our equipment whi:n migh: ce indicated from the lessens
.

(~) 2 learned at Three Mile Island.
\_/

3 These include the reacter vessel water level irsica:Or.

.
4 It incl'udes a more positive indi:a-ion o' whether Or 90: :ne

5 pilot-operated relief valve is open or not.

6 We're agreed to design an auxiliary f eedwater system

7 control which is independent of the integratri centr:1 system

S for the entire plant. We have agreed :: develop and n2ve

9 already implemented on the operating units a scram o' the

...a.ae.,. ., ., < ,,..s a,,la - , a . ~* c . < - - , < ~. b e . . .u~.s.n,. .-<. -. ,..22 .. . . . . . ... .. . . . o . . . ..

11 Ano we are looking ceyond :na; a c ner modifica: Ons :ne:

12 might be appropriate in the e:uipme.:, including su:h things

13 as a vent on the reactor ve ssel. So na if you ever go: int:

la a :enoition wnere you ned non-cumuensable gas' in the r. actor.

O)\_ 15 you mign: ce able to vent it off by a :sennique ::r.er tnan

16 tne one :nat was used at Inree .4ile Island, which :: k , as

17 you reca.ll, several days to accomplisn the purging of th a t

15 non-condensable gas from the reactor coolant s ys t em.

19 Mr. desver. Vr. McMillan, would you describe -- ycu were

20 discussing now what your plant is to do with the TMI 2. Would

21 you describe the sequence of events required to open the

22 reactor vessel?
,

23 Mr. McMi.11an. We're goin; :nrcugn a 'airly detailed

24 assessment of that right no w. And it wculd be pr:cably

25 prematurs to give you more : nan a ;eneral :encep: c' wna: might-

v
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;sa 1 oe involvec.

3 2 Mr. Weaver. We're not going to know for, anat, s ix :nt .s

3 or a year?

4 L'r . VeVi ll en . This dill ce worked out in a ma tte r ::' a

5 few mon:ns.
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6 radiation monitors that are in the reactor building have stepped
i i
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1 Mr. McMillan. No. I think the heat-generation levels of
'

,/~N, i
,

N' 2; the decay heat or the radioactive decay are at a icw enough
!

!

3 ! level now so that as long as you keep water in the core that
!

4 the core will remain cool.- >

!
. .

5i Mr. Weaver. Mr. McMillan, we skipped over the fourth point:
,i

;

6 of your significant factors -- containment isolation. And ;

,

7| Mr. Cheney would like to ask a few questions, i
1,-

Bj I intend, once we adjourn here today, that's it. We've ),

; '

9, got the Alaska bill en the ficor, and we're coinc to have to be|
t ,

10 on the floor for it. But I feel I have scme mere cuestiens, -

11 and Mr. Cheney dces, and scme other members may, sc I want to

12 i continue, if it's all right with you, Mr. McMillan, as icng as
akJ 13 we can, and when we're done, we're done. Is that all right? '

-,

14 Mr. McMillan. We're here at your pleasure. ,

i
'15 Mr. Weaver. Thank you very much. I appreciate that. ,

|
16 : Mr. Chenev has seme questions on containment isola".on.

I - ,

I .

17 ' Mr. Cheney ""*-k you, Mr. Chairman. '

!

la I was just curicus. This was, as you mentiened, one of the

19 , ' hey areas. To your kncwledge, didn't the fac: that wa e was
i
i

20 drained cut of the sume. .n ume. , cut of the sump in the reacter
i
.

21 building, the auxiliary building, that was the key event, was i:

'
; 22 not, the release of radioactive material to the a mesphere?
As i

23 ! Mr. McMillan. That was ene cf the principal scurces cf

s,) 24 { radia:icn. I think it'S been determined there have been c:her
'

..s.o.o neoo,.m.iae..
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