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2 Mhereupon,

,,C.T 3 . ....t,..,3 ur.

4 having been first duly svorn. was called as a witness herein

3 *.*as examined and testified as follows:
.

6 EXAMINATION

SY MR. SIDEI.I :-

3 Q. ''?ould you state your name for the reccrd, please,

9 .ir. Engle.

Leon 3. Engle.10
..

2 And vour current position in the Oi?.C.11 -

12 At the present time I have been temporarily assigneci.t

3ulletin and Orders Task Grouc, TMI, and I a: presently on13 -

loan to 20 . Volmer, Division of Opera:ing Reacters, in regards |14

to the TMI-I restart orde- I
15

Q. You have provided me with a copv of vour resume i16 - -
.

'thich is four pages. Is this correct and a complete copy of.

t-

's your pr fessional and educational background?

.t Yes.,9.

1

Q. I notice on Pace 4 on of vour oublications entitled |00
1

"2eactor Power Excursien Studies," authored by you and a3
.

i
,

i
. | Donald Petersen as well as N. 2. St atten. Is that Bill

'

l.
.,. I Stratton formerly of the AC2S? j

.

. ,

h

i

3' .1 It is. Yes.

9 You appear := have authored a nu.be: 2 nr icles i ).5, i 1

l 1
.

.
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3

1 with Mr. Stratten.

2 1 That is correct. When I was employed in Los Alaros

3 I wcrhed fcr Dr. Stratecn.

4 MR. SIDELL: Let's have this marked as Exhibit Fo.1

5 to the Engle depcsition.

6 (The document referred tc was marked

; for identification as. Deposition

3 Cxhibit No . 1. )

9 MR. SIDELL': 21r. Engle, have you ever had your de-

10 position taken before?

11 *HE WITNESS: Never.

12 MR. SIDELL: Let ce tell you briefly then what we

n are going to be doing. Your testimony is sworn, of course,

14 and as suoh, even though we are in the Chairman's office in

15 the NRC Suilding in Bethesda, Maryland, it has che same effecd

is as though it were given in a court of law before either a

1; judge er jury. Therefore, it is necessary that you be as

is precise and accurate in your responses to sy questions as you

19 can be.

20 If there is an occasien where you don't unders x d

21| a ques 4- -"at I ask, please ask ne for clarifica icn, and, >
,

i

2 ' I wi'' ' y to explain to you what I am locking fer in the -

1
I

i
23 j way of a. response. ;

3 f

i !

24 - Since the court reporter is cakine. this testinenv. *

,

1

25 ,! dcwn, it would be helpful' if you would neu answer questions
; i
t
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4

t with either a nod of the head or other gestures but rather

2 audibly so that you responses may be accurately recorded.

3 Furthermore , I would ask that you wait until I

4 finish a question before you begin your respense, even though

5 you nay know where the question might be headed. I will also

6 try and restrain myself from asking my next question before

; you finish your answers, since it is obviously much easier

a for the reporter to record one of us speaking at a time.

9 At the conclusion of the deposition your testimony

to will be transcribed and presented to you to review, to correc

it if you find any necessity for correction and to sign. If

12 you do find corrections that are required in your opinion,

13 you may make them, of course. Should we deem those changes

14 to be of a substantial nature, we will be entitled to coment

15 on those changes, and those cor=ents : ay adversely affect

16 your credibility. *herefore, the necessity again arises t)

1; be as precise and accurate in your respcnses now as you can

is he.

19 Do you have any questions concerning what I have

20 just stated?

21 *HE NIT!ESS: Io ,
,

,

!22 3Y }ia. SIDELI.:

I i

23 ! 0 In 1973, aporoxi.atelv 9 -dad'e of the year, what!
! !

24! position did you hold wi'" ~5 e MP.C?
,

t

25| .t In the =iddle of 1973 I was Project Manager in the i
!

'
.

!
'

Acme Reporting Company !
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L.lgh
;,

1 '"n i t itater Reactors Branch Ne .1, Division of Project ::anage-
4

2 cent.

3 G And in -hat position were you responsible in one

4 aspect or another for the operation of Davis-Besse Unit 1

5 in Ohio?

6 A Yes, I was at that time .

7 4 Can you tell me what your responsibilities included

8 relative to Davis-Resse Unit 1 at that ti.~.e?

9 A At that time the . primary concerns were providing

to amendments to either licensing conditions or technical speci-

11 fication recuests that the licensee may have provided. At

12 that time there was also, I believe, in April of '78 the

13 problem coming up on burnable poison rod assemblies which
,

14 at first happened at Crystal River. And being a generic i

|
1
,

15 problem the Toledo Edison Company, the licensee for Davis- *

1

16 Besse 1 was beginning to indicate that they would be taking .

1

1; the latch assemblies out on these burnable poison rod assem-

is blies, and that that would recuire a major amendment. I

19 was engaged in setting up the staff review for that item.

m At that time I also had responsibility for the i ,

I |

21 3SA2 205 Standard Plant. And at that time we were into what ! |
|

,
t

2: | you would call Q-2's, which were cositions coing out relativej |
| t i

, '

23 to what the staff's review was at that time . !:

!>

!
>

24 G .o you recall having conversa icr.s in late or
'

I i

05 middle 1973 with an individual by t e name a: James C:sstwell?
! |

1.

Acme Reporting Compcny
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1 A Yes. I believe that relates to burnablo poison

:
2 rod asserblies . I thir.x : first met Mr. Crestwell at a meet-

3 ing held at the Phillips 3uilding.

4 G That is the Phillips Building in Bethesda?

5 A Bethesda. That is =v first remerberance of .t.
1 -
4

I

6 Crestwell.

7 G Co you recall the day of that meeting?

3 A No; I do not.

9 G Did there core a time after your initial meeting

to with .t. Crestvell when you discussed catters relating --

11 other natters relating to Davis-Besse in the fall of 1978?

12 1 no. I do not remember directly talking to Mr.

13 Crestwell. Most of my conversations with I&E ?.egion III,

14 which incidently was where .t. Crestwell was located, was

15 with the inspector on Davis-Besse 1, which was Tom Tarblin

is and also with Tom's chief which was Dick Knopp.

17 G Are you aware of how Mr. Crastvell fits into the

13 rganizational structure with Mr. Knopp and Mr. Tarblin?

19 A It was my understanding that he had been assigned

20 to that particular group inspection and dat he also was

01 =aking inspections cut there at Davis-3 esse as part of dat
.

,

.,., I
-| group.

I

i

23 i G And Mr. Crestwell's area of concern was nore limitad
:

: ,

24 | or finite dea V- ''mblin's area of responsibility? -

i i

i
'

05 A Well, I had overall rescensibility from de standrein-
, i

1
'

.
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,

::: . ...... .

-_



. .

1

- 7

1 of licensing en Davis-3 esse 1, and =y -- Tom had been on

2 Davis-Besse for a long, long time, and =y =ain interactions

3 were with either Tom or his i==ediate superior, Dick Knopp.
4 0 Do you recall speaking with Mr. Crestwell about

5 the problem of the Davis-Besse operator blocking the safety
6 actuation system before and turning off the HPI system, that
7 occurred on December 29, 1977 at Davis-Besse? Strike that.

'
S -- event occurring on Septeeber 24, 1977 at

9 Davis-Besse?

10 1 I do not remember directly talking to Mr. Crestwell

11 about that event.

12 G Did you speak with Mr. Tachlin about that event?

13 1 Ch, many, many times.

14 0 'dhat was the substance of your conversatien with

15 hin?

16 1 That gces back to the very initial beginning of
17 the event.

13 G The Septa =her 27,'.19772 transient?

19 1 Septe=her 24, 1977.

20 4 I mispoke. You are correct.

21| That transient, not the Nova ber, 1977 transient? '

| |

5i 1 The event I am thinking of is the Septe=ber 24, .
i
' !

23| 1977 transient at Davis-3 esse. i
i

!
*

24 G And what was the substanca of ycur ennversa icnsi
;

.ii

15| with Mr. Tamblin concerning that cransient at Davis-Besse?
!

! !

Acme Reporn.1g Company !
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1 1 They covered =any days af ter tha; event in determin-

2 ing and assessing all the matters that related to that event

3 as far as ecuipment that would need to be prepared or the

4 status of the plant. And I think the first time that --

| 5 Mr. Tamblin was sent out as part of a team right after that
6 event. I believe he was sent out on the 25 th. The event

7 occurred Saturday night, and as I rene=her he was sent out

3 Sunday as part of a Team.

9 And then I had various conversations with him
to later on, the status of the plant relating to the various

11 systems that had been involved in that incident.

12 G Did you discuss any problems with loss of pressurizer
.

13 level indications?

14 1 -Only generally as the event went. We discussed

15 a lot of items. That is ene I did not discuss in detail. Only
is as it related to the overall scenario of events that has
17 happened.

13 G Nhat did you discuss concerning pressuri:er level

19 indications?
.

20 A I don't re= ember any item with specificity, j us t
I
i

21 in relation to as events occurred, as the pressuri er level
|
t

'22 came up, as the operater =ay have seen it ccting up and shut
o

i23 . off the high pressure safety injection, actua tion . Like the :
! i

f
24 ' 'ad-''' occurrence when the cressurizer level went un andI

i !
<

5 ! the Operater saw that level going up, and manuall r scra==ed I,; -

:
I
! Acme Reporting Company
i
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1 de reactor.

2 0 !ad you before de Septer.ber 24, 1977 Davis-Besse

3 transient been aware of any other instances of B&ii reactors

4 where there was a loss of pressuri::er level indication off
,

5 scale high?

6 .1 P.c .

7 c. !?ould you consider that this particular instance

3 of loss of pressuri::er indication level high was rather

9 exceptional?

10 1 :To; I did not at that time.

11 C. Phy was that?

12 A I was interested in de overall performance of de

13 plant, the total transient, and all =atters related, like

14 the auxiliary feed water sys tem, the secondary system, the

15 primary system, damage which had cccurred to de event, such

16 as stripping off insulation on the !!c. 2 steam generator,

17 spurious trip in the steam feed water and rupture control

18 system, the cavitation of the reactor coolant pu=ps.

19 I was concerned that de transient in regarfs to

20 i design specifications of the ecuipment had not been

21 exceeded by the transient. I was concerned in all of dese

02j events total picture as relating to getting that plan:, whichj
'

i
23 . I knew they would scener or later want to restart, and I

|I
_

I

I24 sinted to assure =yself that all cf dese dings had been
, ,

I i

25 I taken care of. I

I i
t

i
1 4

i Acme Reporting Company
,
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1 G Prior to Septe=ber of 1977 were ' ou aware of whatf

reliance an operator placed on pressurizer level indication?
2

A I knew that it was one of the rarameters which he3 -

observed.
4

G Nould you say that you knew it was one of the more
5

significant or substantial elenents that he observed?
6

A Yes,-

G Would vou also say that at time you knew the opera-8 -

9 tor relied almost exclusively on pressurizer level indication

to to inform as to the status of core inventory?

1 ITo .
11

G Have you since that accident learned that *w be
13

case for operators of 3&N reactors?,3.

A - Based on history from that date it has become very14

accarent that the pressurizer level was an extrenelv incor-
15 -- - -

nt k.dicadon to 9.e cperator.
16

G Nould you conclude that it is an ecually important
1

13
indicator in terns of accuracy of the infor ation provided

th* OE*r*tUr?19 !

1 lio . I think the pressurizer level may not be as.,,0

incortant as other carameters. !g; l
,

|
t .

.,,, i G Well, Mr. Engle, I believe my cues-J.on was direcredj
, .

l i 1

.,3 : ore to de accuraev o' #-a cre ss"-- "- avel indication as j.
- I ,

~

to its istor ance to de oterator in runnanc de systen.
., 4 ,-

.

iIf mv cuestion was unclaar -- I am 1cokine for de decreei
.,5 i.

i i
,

i
.Acme Report.ing sompany
.
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of accuracy you new believe de pressuri::er level indicationt

to have in 3&W reactors.2
.

L It should be as accurate as can be ' feasibly made.
3

0 It should be, but is it?
4

A At the present time I would say based on pastg

6
events, no.

O. And which past events are you specifically referring.

to?
3

L Three Mile Island.9

4 Any other situations?
l to

,. .o.z.
11

Q. Are you aware of less of pressuri::er level indica:icn1,; -

i,

problets occurring at Rancho Seco?g

L 50.

3 At TMI-!! in March, 1973?g

1 VeS
16

*

C. At Arkansas-I?,,
r.

1

1 Yes.
g I recently have been preject nanager for Arka.s

sas Muclear-I unit-2. And in discussien with the licensee
,

| f ter Three Mile Island-II and discussing sete of the sisiari-20

|
, ties with the Davis-Besse event in the firs: si:c minutes as 1

j, cc= pared ec O*I-II, the licensee mentioned to re tha: thev.
- -

1 : e

!
}

, had had a problem in this regard. I

t I :
! ., , ! 0 Did dey tell you when the acciden cccurred? ; |., i

1 -

i i I en't rece=ber if they did er did nce in da: :.,5-

I
n

|
. ,

Acme Reporting- Comoany
,
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1 discussion.

2 G Can you recall if it were before the accident at

3 Three Mile Island?

4 1 It was af ter the accident that I talked to them.

~

5 C Do v.ou know whether or not they filed a Licensee

6 Event Report on that problem?

7 1 No; I do not.

3 G Would you be in a position to be apprised of that

9 fact if they had done so?

10 1 Mo; I would not, because I was not project manag'er

11 for Unit-1. I was project manager for Unit-2. Unit-1 is

12 a 3&N plant; Unit-? is a Cc=bustion Engineering plant.
:

13 G Do you know if there is any cross-licensing between

14 the two plants for cperators?

15 1 In sone areas there are probably areas where the

is operators r.re trained for both plant operations . But I could

17 not state just what these areas are ,

is G Are you fairly certain that sone cperators are li-

19 censed to cperate both units at Arkansas?

00 1 I would guess that they are .

21 G Nhy would you =ake that conclusien?

02 1 Secause it -is very possible that sc=e of their I
i

23 ! senicr cc.erators nav. have had the necessarv. ext.erience to :
,

3
!

24| qualify them for both 3&W plants and Combustiez Engineering
'

23 , p1a=:2. .

! I
' !

Acnue Reporting Company
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t G Are you familiar with de control roc =s of both

2 Arkansas units?

3 A :o; I am not.

4 G Do you know whether or not both control rects are

the sace in terms of setup?-
o

6 A No; I am no t.

G Are you familiar with the distinctions between the-

3 Combustion Engineering and B&W facilities?

9 A As regards the nuclear steam suppiv. system, I have
.

10 a general knowledge of the differences in the two systems.

11 G Dces the Ccmbustion Engineering system have a once-

to through steam generator?

13 1 :To; it does not.

G -Dees the B&W system have that feature?14 ,
l

15 A Yes; it does.

16 G And as a result of the once- drough steam generator,

1- do you know the length of time it takes- the B&W reactor to

13 boil drv.?

19 A "'o the best of my recollection it is abcut 30 seconds.

.,0 G Do you know the length of time that it takes for

a CZ-Reactor to boil dry its steam generator?. , , ,
...

I I
,

' I
1

| 1 3ased en the best evidence to data think it is : 1ao
1

-

|
|

1

abcut 20 minutes . 1-. , ,.a .

1
'

24 G And dese are recirculating steam generators in a
'

:

,,5
, CC su. stem? i

.
,

f

i Acme Reporting Company |
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1 A Yes.

2 Q. Do you knew of any other distinctions between the

3 two steam plants, CE and B&W? For instance, does a 3&N 2e-

4 actor have a PORV?

5 A Would you restate the cuestion?

6 4 Yes. Dces a B&W Reactor have a PORV?

7 A Yes; it does.

8 0 Dces a C&E Reactor have a PORV?

9 A In most cases that it true . Ecwever, on Arkansas

to :Iuclear-1 Unit-2 there is no PORV.

11 % Is there merely a code safety valve?

12 A That is correct.

13 G Do you know how many there are?

14 A ,I believe there are two .

15 B Do you knew how =any there are on the 3&W Reactor?

16 A ?do .

1; 4 Do you know of any other distinctions between

18 a S&W Reactor and the CE-Reactor at Arkansas?

19 A Cne difference is in the 3&W plants they have the
I,

20 vent valves in the core. Cemb istion Engineering plants do nob
;

i
i

ei have that valve. !

|
22 4 At all.

I i

23| A At all. The reactor ecolant pumps and thei - = ~ -= ' i
, i

|
24 ; eleva-J.ons -- I can ': reme=ber the exact distahces :heugh --i ;

I ;
'

| ,

25 |
! .

!
!
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i elevation positions for reactor ecolant punips, the hot and
2 cold lego where the surce line for the cressurizer connects

.

3 to the hot lec, I would i=agine -- if I could look at the

FSAR -- I would find a lot of little distinctions where there4

5 are differences.

6 Q. Dces a specific CZ-Reactor at Arkansas have a pres-

surizer level indication to indicate core inventory?7

3 A Would you repeat that question?

9 4 Oces the CE-Roactor at Arkansas have a pressurizer

level indication to indicate core inventory?to

11 :12. "2UBATCH: If we could break the questien up --
12 I think it is the existence of the indicaror first --
13 SY MR. SIDELL:

14 0 -Coes the CZ-Reactor at the Arkansas Plant have a
15 pressuri:er level indicator?

16 A Yes.

17 Q. What is de purpose of it?

iIS 1 The printa:/ purpose of the pressurizer level is to

indicate the -- is to give an indication of reactor coolant19

20 volune.

21 G In the core .
i

02| 1 In the core. I
- '.

! i

23 I
,

i
Q. That is the same functicn as the pressuricer le rel Ie

, ,

i I

24 i indicat:r places in the 3&W reacter; is it not? -

i

25 ' 1 S.a: is right.
.

,

!

. .

t,:
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1
Q. Is there any difference between the two reactors

2 at Arkansas whether or not the operator relies on one or the
3 other in different =anners er they are approximately the
4 same?

5 1 I an not that familiar with those operating proce-

6 dures to answer that question.

7
Q. Are there alternative methods that the operator

3 at Arkansas-1 and the CZ-Reactor can determine what's going
9 on in the core besides pressurizer level indication? For

10 instance, temperature pressure in the crimarv. sys tem.o . .

11 1 Ucw I an c.uoting from mencry from the ISAR, yes,o

12 they have primary coolant pressure. "' hey had Thot, Tcold

13 for the primary systa=, and they also can integrate that to
14 Taverage . -

15 i
Q. Do you know what the nor=al cperating temperatre

16 of the tail pipe on the CE-Reactor at Arkansas is?

17 (Pause.)

IS The average er normal cperatin- temperatre en thew

19 tail pipe at the CE-Reactor at Arkansas .
.

I20 1 Tail pipe encompacses a lot of items. I need further
i

21 specificity on what you mean by a tail pipe. i
!

1

22
Q. The reactor temperature during nc:..a1 cperations. ; I.

1

23i 1 The use of the nete..clatre " tail pipe" I can only : ;
i

i
i ;i

24 i i

assceia e with tne p:.pe cownstrea= cf the POV2. I do act re-1

1.

:

25 ', late it to anv. ether item. !
,

1

.
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1 G That is what I am Icoking for, the temperature at

2 that location during normal cperating conditions .

3 A I just do not remember that maximum temperature

4 that would be on there. ~

5 G Ecw about for the B&W Reactor at Arkansas?

6 A I do not know at Arkansas.
.

7 G Would a range of 180. to 210 or 220 degrees be about

S right for normal operating temperatures?

9 A That certainly would put it in a range compared

to to the cpening of a valve under pressure, and I would think

11 it would be more towards the 220 degrees than the 180.

12 G Nould an operator at the CZ cr B&W Reactor at Arkan-

13 sas be able to conclude whether or not the PORV was opened

if he read a temperature at the tail pipe of approximately14

15 260 degrees?

16 A 260?

17 G Yes.

IS 1 At 260 degrees he would either knew that that valve
)

.

19 was open or had been opened.

M G Based on your prior response at a range of 180 to-

21 220 degrees at the tail pipe would be nor=al cperating tempera-
I

i
22| ture for either the 3&W or the CZ-Reactor at Arkansas. !

-

'
|'

3' cacher .rou would concluda that a ta= erature of 604 decrees ;

.

|
-

1i

24 ' would ce excess vely abner al. I would that be a fair con -
.l
i

!

3! clusion?
!

.
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1 MR. TRUSATCH: May we go off the record.

|
2 MR. SIDELL: Off the record.

3 (Off the record.)

4 MR. SIDELL: Back on the record.

5 TEE WITTESS: Yes; that would be abnormal.

6 BY MR. SIDELL:

7 Q. Would a temperature of approximately 604 degree 3

3 Fahrenheit at the tail pipe on either of the Arkansas reactors

9 indicate that the PORV had f ailed opened?

10 A. Yes; it would.

11 Q. Rather than merely open as a temporary release of

12 steam and then close.

13 A. Yes. To get it up to 604 that would have meant

14 that you had steam er steam water passing through there.

15 Q. Which under normal cperating conditions would not '

16 have?

17 A. "' hat is carect. That would put ycu back dcwn

13 i around within the 180 to 220 regime.
|

19 Q. What resulted from the inspection by several people.

20 whom I believe you indicated went tc investigate the Septerier

21 1977 Davis-3 esse transient? Was there a report that was
i
,

22|i cenerated? !

;

*

|,

1

23! l Yes. There were several repcres generated. It is !
i i
f

f
24 i =y reco''= ~d en tha: ':he.I&E Repcrt that care our en investi-r

i
!

!
!

25 , cating that event was secewhere in !!cverter, 1977. I believei-

i.
;
.

|
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1 it was around !!cve=ber 22, 1977.

2 G Nere they before the !!cvember transient at Davis-

3 Besse?

4 A Yes.

5 G Can you recall the conclusions of that report?

6 A. The conclusions of that report went into the investi i-

; gations in the early days right after the event and ensuing
9

8 inspections they made to insure that the ecuipment such as the.

9 reactor coolant pumps, spurious half-trip and the steam feed

to water rupture control system, the turbine governor on the

11 I!c . 2 steam generator, and design basis specifications for

12 equipment had not been exceeded in the transient.

13 G Can you recall whether or not there was as a result

14 of the Septe=ber transient the installation of a pcsitien

15 actuation switch or indicator for the PCRV?

16 A. I remember in the I&E Report -- I believe it was

17 either the I&E Report or the licensee supplement to the LIR

is where they stated that they were going to put positien indi-

19 Cating in there so that they could have specificity on the

20 determination of the POVR. But that really was related to

21 the magnetic sciencid valve which vculd give an indication
I i

! whether de stem on the release valve was cpen or closed.2
:
i

23! G *iculd that merely =ean that there would be an indi-
I.

24| catien where the operator conclude that an electrical signal
,

I
i

25 ; was sent ':0 close the valve but no: that in fact the valve | ;

i
.
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1 was actually closed?

2 A I believe t.zat was the cucted design that would be

3 put in there, that the signal was reading, that the sciencid

4 valve was in the correct position.

5 G But not merely that the valve itself was where it

6 should be?

7 1 I believe that's correct.

3 G Can you recall the manufacturer's design of the

9 PORV at Davis-Besse?

10 1 It will come to =e sconer or later. I remember tha b

11 name. I cannot think of it at this =c=ent. l
. <

12 G Would it be a Crosby valve?

13 1 That's it.

14 4 . Is that distinct from the type of =anufacturer

15 PORV's at other 3&W plants?

16 A I believe Davis-Besse was the only one that had

17 that type of valve.

IS 4 Do you knew why?

19 A No; I do not.

to G Are you familiar with the =echanical distinctions

21 between the two types of FORV's?

02 1 Not at this point. I would have to leck at the .

*

.I

23 - desie.n. i.i

I

'

04 ! G cc you know whether er net it is easier te put en
-,

.

25 indicaters showing an actual position of a Crcshy 70RV than

!
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I it is for a. Dresser PORV?.

2 A I couldn' t begin to answer that without locking -

3 at the design diagrams .

4 G Let =e show you a packet of information which is

5 addressed to Mr. James G. Keppler, K-E-P-P-L-E-R, from Toledo

6 Edison -- dated of document 11-14-77 and date received is
7 11-25-77, which includes a Nove=ber 14, 1977 le tter to Mr .

3 Kappler from Terry D. Murray, Station Superintendent, Davis-

9 Besse Nuclear Power Station, entitled " Supplement to Record-

10 able Occurrence NP-32-77-16 Concerning the September 24, 1977

11 occurrence," which is some 59 pages in length, and ask you

12 if you have ever seen this document before. (Handing docu-

13 ment. )

14 A '(Perusing docu=ent.) I have seen that document

15 before.

.
16 G This document just referred to also appears to have
17 your name written across the front page; does it not?

19 A Yes, sir; it does.

19 G Is that your handwriting?

20 A (Perusing docu=ent.) No; that is not =y handwriting.
.

I
21 G Do you recall whether or not this copy of the !

l -

|-| report was distributed to ycu? -

3.

!

.,,, i
"

! A A ccpy went to me because I was the project manager -

24 ! cn the case at that ri=e , and therefore , I would receive a j
.

-

3' copy. ;

, e

'
,'
i
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1 4 Could this particular document that I have just

4
shown you be your copy or a copy cf the one that was sent-

3 to you?

4 A No. I still have =y copy.

5 G Could this then be a Xerox of the one you still

6 have?
~

A It could well be.

S G And, there fore , the reason for the appearance of

9 your na:e en the cover page?

10 A It could very well be . As I reme=ber I made sete

11 Xerox copies so pecple could see some of the information.

12 g Do you recall whether or not you made a copy or

13 provided the original of this report to anyone yesterday?

14 A "No, not yesterday.

15 MR. SIDELL: Let's have this marked as Exhibit No .

16 2 to this depositicn.

17 (The document referred to was marked

M for iden-d'd-=''on as.Ceposition

19 Exhibit No . 2.)

20 SY MR. SIDELL:
.I

21| 4 Co you recollect any ec=versatiens with :6. James !
>

~, I i
'

-i Crestwell of ?.egion II~ 4 - i='= #=7i - early winter of 1973:
!
,

!

23 ! dealine with the instection of the Davis-Besse See: ether, 1977
I

i
'

...

' . transient? ,
I

!

25i A I do no renember ever having talked to Mr. Crestwell
;

I

Acme Reporting Company,
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1 other than that =eeting that I spcke to earlier -- Nell, I

2 only re=e=ber speaking to Mr. Crestwell directly at what

3 I believe was the April, 1978 =eeting where we were discussing

4 the burnable pcisen rod asse=bly.

5 MR. SIDELL: Off the record.

6 (Off the record.)

7 MR. SIDELL: Back,on the record.

S SY MR. SIDELL:

9 4 Mr. Engle, did you participate in the on-site

10 inspection of Davis-Besse in Septe=her, 1977?

11 1 I was out on a trip to Davis-Besse on Septe=ber

12 30, 1977. The occurrence of that -- I was notified on the
S:Uluewcy

13 previous Wednesday by an Andy Ed: hitch- (ph.) who was in the
A

14 Instrumentation and Control 3 ranch' that DSS was planning to

15 =ake a trip to Davis-Besse . And he asked =e if I were going.

,

16 I answered him, "I did not knew about the trip . " !

17 I then called Jerry Ma etis of the F.eactor Syste=s

'IS 3 ranch and asked Jerry if he knew ahcut this trip, and Jerry
l

19 indicated he was going. I then notified =y branch chief tha

00 this trip was going to transpire and I felt that I should go.

21 That happened about Wednesday noon, as I reme=her.
i

2 I did not get any werd until, I believe, it was Thursday ncen|,

i I

23| that =y =anage=ent had decided that I would ge en that trip. |
:

i !

l04 - I re=e=her that ve_.r clearlr because de secreta _.r had ::
; .

I

25j work very f as t to get =y travel se t up . i

i ::

t ! |
| |
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I I did go to that meeting on Septeder 306.

Dowad'.,
- ? , Can you remember whether there was Mr. Occi c.i (ph.)

3 representing Te-Co. at that =eeting?

DomeCN4 A There was a Chuck Occic there. He had just, I think,
A

5 recently made project manager for Davis-3 esse-l.

6 0 Can you remember whether Terry Harpster (ph . )

I frem Region-3 was there?

3 A Ch, yes. I remember Terry very well.

9
G And W. S. Little from Region-3?

10 A I do not remember W. S. Little distinctly as being

11
able to relate to him.

la- 4 How about E . C. Novak from Toledo Edison?
13 A Yes, very well, because I had dealt with him during

I4 the licensing process en Davis-3 esse.

15
G And Lcwell Rcwe (ph.)

16 -g I know Lowell Rowe very well because I had also

II dealt with Lcwell en licensing =atters .

15 4 And Arthur McBridge from B&W?

19 A I know there were 3&W people dere. I can't relate

'"
to McBride himself.

-

'1| 4 Were there also people frcm Bechtel there?
{

-

3a
.

r-- A There were also people frcm 3echtel dere . '

U| ? In other words, a pretty substantial reening. !
f i
e

ii.,4
I wculd say ab:ut -- ch, thinking cf tha rcer,i .4.

I '

.'5 '
.

'
-: 50 pecple there ,

i
.

, ,
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l

1 G And as one of the topics of conversation of this

2 =eeting at Davis-Besse en Septe=ber 30, 19 77, was there =ention |
,

1

3 of the fact that the operator had turned off the EPI system
4 shortly after it was initiated on the basis of his observatica

5 of increasing pressurizer indication level?
'

6 A There have been so many scenarios on that, and I

7 was involved in so many scenaries I cannet really state +-

S re= ember that it was =entioned there, but I believe it was

9 because 'I personally tried to see that that meeting describe
10 the overall scenanic of the varicus input para =eters related

,

11 to it.

12 G And was there also mentioned at that meeting of the

13 PO2V failing cpen?

~

14 A Absolutely .

15 G Co you re=enber the length of ti .e into 'ka ' an-

16 sient that the operator recognized that the PORV was stuck

17 cpen and as a result closed the block valve?

13 A 20 minutes as scra= -- =anual scra=.
19 G So, the operator scra==ed the reacter, not that

20 an; automatic scra= was instituted; is that correct?

21 1 That's rich ,t. That operator right af ter -- ch,-
,

, . t-
;

22| approxi=ately twde inutes af ter de seu-icus siena' 4- -"= !
.

t i

23 . steam feed water and rupture centrol system saw the pressurizer
t

t
24 ! level rapidly building up, and he manua*.ly sc-=--=> -"at re-

'
;

25 acter. And as I reme=ber 20 minutes to closure of the block |
t

,

; Acme Reporting Company. |
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I valve is based on T ecuals zero at the manual scram.
,

i

2 Q. "T" as time or temperature? ,

|

3 .L Time.
,

l

,

4 Q. Can you recall whether or not there was any report

I
5 that was produced as a result of the September 30, 1977 meeting

6 at Davis-Besse?

7 .1 Af ter that meeting en the 30th, where we got their

a reactimeter data, which was data that B&W -- which was a --
-

UT
9 Reactimeter reasures racid intervals data durine the start-

JJ ^ ~

10 up of the B&W reacters during e' - t p l and tes ting . I received
A

11 a lot of data. And on my way home Friday night I became very

12 interested in this data and I spent che weekend, Saturday and

13 Sunday, producine. a coster-si::e grapn which I felt would de-.

14 scribe ths overall events. I werked both days en that.

15 This is the graph. I would be glad to get repro-

16 ductions . I would like to keep it. It is a souvenir to me,

1; but I would be glad to get copies of it. (Handing chart.)

18 I transcribed abscissas and coordinates frcm that

19 reactimeter data and produced what I felt was significan:

20 curves relating to the incident.

21 On Mcnday =crning I briefed =v branch chief as to-
i

20 the meeting. And shortly thereaf ter Jerry Mazetis called me
,

: ,

6 |

23j' and told me tha: OSS was coine. to have a tric. rec. ert meetinc. !.

' :
04i -- that was sc=ewhere around 3 : 30. ,

;

I |

25 1, Q. Oc vcu recall the date of that meetine.' '
. ,

t .

I
:
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I A That would have been -- Let's see . We went cut there

2 Friday, the 30 th , and Octcher 1st and 2nd was Saturday and

3 Sunday when I worked on that graph, and Monday would have been

4 October 3rd, I believe.

5 G And that was the date of the meeting.

6 1 In the morning.

7 I told Jerry I had this graph, and it was large

8 size, and it might help him in explaining to the DSS people

9 the overall transient. He said, "Cnce on dcwn." And I went
,

10 the re . He did use that to give the general overall picture .

4.
11 I got the feeling that it was the DSS meeting and underst=cd

4
12 that Jerry was going to be producing the trip report.

13 4 Is that a standard report after an accident such

14 as this ene?

TlS2 15 1 That depends on various matters . A trip report

is should be issued. During the course of that' eeting, it

17 was determined -- the teeting being described here -- that

IS the Office of Enforcement and Inspection would maintain lead

19 responsibility on investigating the accident. At that time

20 I became very concerned that I wanted to folicw through verv,

21| verv. closelv. on ec.uie. ment that =av. have broken down, ee.nie=en.t, .

;

2 that needed repairs, and felt that I had to interface very,; 1

l

23 i verv closelv with I&E and to keec a close -- and also the I

1 '. l
;

'

24 | licensee to keen. a cicse status en hev O. lant re=. airs were i
,

t
25 progressing, because after all I was the project =anager, i

!.

l.
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1 and I knew that sooner or later the licensee would want to

2 bring the plant back up. I.fel: it was =y respcnsibility to

3 see that those repairs, based on I&E's inspection, had been

4 completed prior to the time they brought the plant back up.

5 So, I waited to issue a trip report based until

6 I felt that I&E and the inspectors who were out in the field

7 actually at the plant, going through it in detail, had reached

S some definite conclusions.

9 Q. Did there ecme a ti=e when the inspecters did make

10 specific conclusiens about the Septe=ber 24, 1977 transient?

11 A Yes. I think it was in that week that _I am sneakine- -

12 of -- I think it was en October 6 th, which would have been-

13 a Thursday -- I called -- it was either Tem Tamblin or Dick

14 Kncpp. I called them constantly. I was =aking a bcther of

i
to. mysel:.

16 Sut I called either Dick Knopp or Tem Camblin and

17 wanted to know based on their inspection what actions they

15 were going to take prior to allcwing the plant to ccme back

19 to -- to opera te . They indicated to =e -- I believe by Friday,

20 which would have been the 7th, that they were going to issue

21 what is called an i==ediate actica order specif"Aine to the . ,

I * I

I !

22 I licensee what actions wouid be recud -=d i
1 - ,

I i
! !,

23 G Io you know if they in fact did file tha: repert? ; i

24i 1 I cannet re=e=ber actually seeing a ecpy of tha:
!

25| i==edia e action letter, but I knew that the licensee, in i

!.i
.

h
I

e
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1 talking to the= about things that were going on, that I&E

2 had actually specified ""'here are things you are going to do .
'

3 L Like vou c.ot to make 3&U analysis of de excursion in case. .

4 D&BR had been exceeded, anv. fuel run. ture , whether t.hev. were

5 within their design basis accidents." I'o r ins tance , " Check

6 out that spurious signal on the steam feed water rupture

i
7' control system. Check your reactor coolant pumps in case

3 -- because of cavitation for reactor seals and impellers . "

9 Of course, they had to get that insu11ation back

10 on that stean -- No. 2 steam generator. There was another

11 item that I became very concerned about, and that was the

12 relay valve in the electromagnetic solenoid.

13 Q. Controlling the PORV.

14 A. Controlling the pony

15 It beca=e apparent that that relay had been missing,
16 and I became very, very concerned about that relay valve mis-
17 sing. I called both ISE and the licensee, de =an you .i.nst
13 mentioned, Fr. Lowell Rcwe, and Eugene Novak. I was concerned

19 that there had been a brea'cdown in procedures sccewhere that

20 "Why was that valve missing?"
1

I21 Ncw, it must be understood dat dat particular i
.

, _
it doesn' t eo drough our ner=a!22 iten is non-safety c_rade. So,

g
l

i

20 CA procedure. But de licensee had what was called a yellcw
,

1
+

24 ! check-of f list which thev nake durine cre-ccerational tests ,
!

i

25| which indicated dat that valve had been working right. !
1

,

,-',

! Acme Reporting Company :
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1 Sc, at that time -- back in ti=e that relay had

2 heen in there, but that relay was missing. And that is what

3 caused that PORV to stick open.

4 I was cencerned "Was it sabotage," or "trere there

5 other relays of that type missing?"

6 G Would the operator have had to ever clean the relay:s
,

.

in the PORV during use? In. other words , would he have to'

3 take it apart and clean it, and put it back together again

9 at all?

10 i Would you state that question again?

11 G Would the cperater ever have to take the FORV apart

12 to clean the relay that was apparently missing on the date

13 of septee3er 24, 19777
'

14 1 First, I'll answer your questien this way. First

15 of all, if you are speaking of an operater in the control recs

16 I don't think he would be in that area making -- cleaning

17 relays.

18 Item 2, inasmuch as that was not a safety grade

19 QA item to check, I do not knew with any specificity what

20 the licensee's check procedurt may have been en that relay.
|

21 Sut, nevertheless, the relay was missing, and that concerned i
1
4

.

.w, i

=e very much . '-- -

i
.

U G Well, my prior question did ne deal exclusively

24 : with t e centrol recm opera:Or, but with anycne as par: cf
i .

25i Toledo Edison who may have been invcived with cleaning the I

.

I
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1 relay and taking it apart. Do you know if that is a situation

4- that occurs, the relay is periodically cleaned or is the

3 unit a sealed unit and is not subject to maintenance?

4 A Since it is not a safety grade item, I don't knew

5 what the licensee's procedure would be in repair of that.

6 But I would like to say I became very concerned about that

~

relay valve, a nd I talked to Ecwell Rcwe, who is vice-presi-

8 dent of cons truction, I believe, at Toledo Edison, and I

9 talked to the I&E people.

10 I think based both on my concern and the licensee's

11 concern, and I&E's concern, Toledo Edison made a through-plan 1.
12 search where other relays of that type were to assure them-

13 selves that they were in there. As I remember they also

14 put sc=e notices up on the wall asking anycne who knew any-

13 thing about this relay missing to ec=e ferward and to tell

16 them about it.

l' 4 Were you at all involved in the investigation of

18 the electrical setup of the PORV at Oavis-Besse on September
19 24 th?

20 A Not to any greater specificity than I have just been
i

rela ting . If there had been a matter cc=e up that I&E wanted |ai
-'

i
,
,

OO
-! us to specifically address, I&E would have issued a transfer

i

23| cf responsibility to CSS and then I wculd have been- involved,
!
1

1

1n '. . in setting up the -* -a - cet the reviewers t: Icek at it.
'-

-

! -
i

;
I

a5! And there never was a transfer of lead rescensibilit.7 i
'-

!
.

,

I
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.

1' G Co you know as cf this date whether er not there

2 was a problem with the electrical setup of the PORV at Davis-

3 3 esse?

4 A Inasmuch as that relay was missing, there was an

5 upset.

6 0 Is that based on the missing cocconent or the elec-

7 trical wiring of the valve?

8 A To my knowledge it is the missing relay which cut

9 off the signal.

10 G So, at this date you are unaware of any problem

11 that existed with the electrical wiring of the PORV at Davis-

12 Besse in Septerier of 1977; is that correc t?

13 A Well, to get c"-~= * #- m one place to another ycu

- 14 can say that a relay is part of the electrical system.

15 4 Another problem exclusive of the relay?

16 A No; I did not.

J ? And you currently are unaware of any problem in-

15| volvine. the electrical system of -J.e PCRV at Davis-3 esse ex-i
.

,

I

19 cluding the relay at this point and 64'e?

00 L At this point and time.

21 , G Co you recall who was at the Moncay, Cctober 3rd
i -

22 i meeting? !

. !

23 i A I remerier a let of them, and they came in at dif-
i
!

24 ; feren: -dnes. Of course, there was Jerry who : had nentioned.

!
'

25 i G Jerry Ma:etis. .

'
I
. .
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'

Suki2Witt
i A I believe Andy 91' riitch was there. Jim Knight

n

2 of the Mechanical. Engineering Branch was there. I believe

Ja. Re) M.R936.w.
3 -?c~e 2cjanA (ph.) was there who had been one of the XR2 people~

|

4 that went out to the site. Vince Leung, L-E-U-N-G, was there,
'

5 and he is with the Auxiliary Systems Branch.

6 G Ecw about Carl Seyfrit (Ph.)?

A Carl Seyfrit was there . He was with I&E.-

3 G How about Roger Mattson?

9 A Roger Mattesen, Director of OSS , was there .

to G Sandy Israel?

11 A Sandy Isarel was -- Now, I am re=embering faces

12 a t that =ee ting . I don't remember seeing Sandy -- I can't

13 reCember, but I would certainly think he had been there.

14 G ' Tem Novak?

15 A Yes, Tom Novak was there.

16 G Denny Ross?

t- 1 I don't specifically remember Denny Ross being there.
_ ,

13 I don't believe he was. I don' t re=echer seeing him there .

tg They were cc=ing in and out.

m G Were there any discussion during this =eeting cf

21 the cperator relaying on pressuricar level indicatien turning

'
t: off the EPI system pre =aturely?

ni A As I remecher, no. That was ne specifically brought
i

i

|

!24 | up there . And as I related before, Jerr r started cu: usine
'

!

3; this graph :: ge through the overall scenaric. Peccle were"
- ,

!

|

Acme Reporting Company |
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I coming in interested in their particular area of expertise.,

2 A person would come in and say, "What do we ,have to do with
3 the ' aux' feed system?" What de we have to do with this sys-
4 ten. There were a lot of interruptions.

5 C Were you there for the entire meeting?
6 A Yes.

.

~

G So, if the matter of an cperator relying on pres-
3 suri er level indication turning off the HPI system premature-
9 lv did cete up, .vou would have known about it?-

10 A Yes. Now, I would like to s tate that based on

11 this graph where it indicates sc=e of the action, they may
12 well have said that the HPI's were turned of: at such and
13 such a point.

14 4 "Did you present this graph at this ocucher 3rd meet-
15 ing7 -

16 L I had =ade it up because of my interest. When I

17 saw there was going to be this trip report I volunteered this
IS to Jerry Ma:etis to use, and he did use it.

19 4 Did you volunteer this to Mr. Mazetis during the
20 meeting on October 3rd, Mcnday?
21 iA Ch, ves. Before it bec.an I said, " Je rrv. ', this nic.hs.

,

m :
-

helm. .vc u . I =ade this un. . " i

:
,

!
23

! O Did he during the meeting rely en this diagram?
|' i

a4 -
'

- | ,

.s ne d'. .c earlier - _ nean as much as he was trying_

i

23| to use that scope out the transient as a function of time,
i
i
'

.
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1 C There appears to be no indication on this diagra=

2 or graph of pressuri er level indicatien --

3 A Ch, yes.

4 G Let me finish. -- going off scale high at the time

5 the EPI pu=ps were turned off; is there? It appears the

6 EP! pumps were tdrne,d off at' approx 4-=tely' four -and-a-half

7 =inutes into the accident; is that correct?

8 A That is correct.

9 G And at that time the pressurizer level indication

10 appears to be at approxi=ately 220 inches?

11 A That's correct.

12 G And do vou recall what the pressurizer level indicat.*

I
13 tion =axi=um reading was at Cavis-3 esse during this transient?

14 Was it greater or less than 220 inches?

15 A Ch, it was greater.

16 Q So, according to this graph, pressuricer level is
:

17 increasing but still on scale at the time the HPI pt=ps were
18 turned off; is that correct?

19 A That is correct. And that is one of the reasons

20 that the operator who saw his pressurizer level cc=ing up

21 to about normal operating, so he shut off his EP: pumps. 4

02 i G What would be the nor=al level of cperat:.on for

j pressuri er level indication? I23

!

I04 A Without going to the ?SA2, as best as I reme=ber
!i. *

f 25 ' it would be about 220.
.
.
,

i
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1
Q. And at some time within about a half hour and af ter

1

1

*1 ell, as a matter of fact within three =inutes a"-a- ''a e )
- --

3 i

cperator turned off the HPI syste=, pressurizer level indica-
|
,

4
tion went off scale high; is that correct?

1

0 (Pause.) .

O At least it went up to a level of about 310 inches.

I
Would that be off' scale high?

8
A. That would be very close to off scale.

9 MR. SIDELL: If we can get a copy of this graph, I

to
would like it as Exhibit No. 3 to the deposition. Do you know

11 how we can reproduce this? Does the NRC have some methed
I''- to produce sc=ething of this size?

13 THE WICESS: If I could use your request as part
'

14 of the President's Cec =ission, I could probably expedite the=
15 =aking me a ccpy. I would be glad to give this, but I went

16 through a lot of work that weekend. It has been en =y wall

17 ever since.

13 MR. SIDELL: It certainly appears it. We can use
19 a copy of this.i

.'O- THE WItiESS: I will get it to you as quickly as

41
.

- possible.
l.
I.ss,

-| MR. SIDELL: Do you knew if it is pcss " = - ake
|,

. , , .
I a ecpy -hat has the same ecler er ecler differentiaciens as ,--

,

!
.s .

appear en _he original?'
>

:
i ,

,

.,5
| THE WICESS : I can try . I cannce say.

-

.

' : !
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1 3Y MR. SIOELL:

2 0 And you produced this diagram based on the cc=puter
.

3 readings of the actual event at Davis-Besse in Septer3er?

4 A. Yes, from that Friday 30th mee ing and the reacti=e-

5 ter data they gave me.

6 If I had to do it over again, I nicht put more

7 curves on there or less. But those are the items that I was

3 interested in at the time, and it was prirarily the primary

9 system.

10 0 Well, I think this more than adecuately deals with

11 what we are concerned with.

12 MR. SIDELL: For the record, let =e j us t s tate tha t

13 this is titled " Davis-Besse Unit-1 Reactor Trip from about

14 Mine Percent Full Power at 2130 Ecurs, Septerier 24, 1977,"

15 a diagram which plots reacter core pressure, PSIG versus time )

1

16 of the transient with several characteristics including pres- '*

17 suri::er level indication, ccid te=perature, het temperatu e, I

|
13 reactor core pressure, saturation pressure, and varicus I,

19 cperater actions cccurring at a time c.f scmething less than

20 two minutes preceeding the transient to a time of 63 minutes

21 into the transient,
t.
|22j A: the first oppertunity Mr. Engle has agreed := ,

!
t !!

!

23 ; previde us with a ecpy of this diagra-
I '

.

04 i 3v. "*. .. S ~_ " ' ' ? .- -_

.

;

25 ,
-

; Q. Based en the cperator's ac-icn in turning off -he

! I i
. i !

| Acme Reporting Company ! |
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1. 'd?! system by his reliance on the pressuricer level indication
|

I
2 as depicted in this diagram, Exhibit No . 3 to this deposition,

'

3 would vou conclude that pressuri er level indication would.

4 he an important characteristic or parameter of the primary

5 system on which the operator relied during the abnor=al

6 conditions?

7 1 It is one of several important indications that he

S should watch.

9 G Well, based on this diagram, it appears as though

to it is one of four characteristics: het te=perature, cold

11 te=perature, saturation pressure, and pressurizer level indi-

12 cation; is that correct?

13 1 That's right.

~

14 G Do you have any information in investigating this

15 transient that allows you to conclude pressurizer level indi-

16 cation was relied upon = ore heavily than the other three

17 parameters by the operator?

18 - A In that Dece=ber 30th =eetine out at Davis-3 esse
1 -

|

19 | where I mentioned the people were --
I

l
20 G Excuse =e. I believe you said Cece:ber 30th. Did

21 you mean to say Cctober 30th at Davis-Besse?

S 1 I mean the September 30 th meeting where the staff I
i i
! !

3| first went out. I

I
I i
i

24 ! We talked with the operators to sc=e length. And ,

1 I

i i
3' I re=e=ber I fielded several questions to the operators i

0

| Acme Reporting Company |
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1 "What did you do , " "Why did you do it?" At that time I re-

2 '

nember the question was brought up "Why did you turn the high
3 pressure injection off?" .ind his answer was "We relied very,
4 very heavily on pressurizer level. " Ecwever,.I think it is

5 only fair to state that in our questioning and the licensee's
6 response the operator went on to realize that he was reaching
7 P-sat condition, saturation conditions .

3 He was an cperator who to me knew sene hing about
9 steam thermodynamics . He also from that graph at certain

10 points tripped two ef his reactor coolant pu=ps . And as I

11 remember his reason for tripping these reactor coolant pt=ps
12 was because he knew that he had reached P-sat conditions --
13 saturation conditions -- he had some steam beginning to form

~

14 in there . And inasmuch as Davis-Besse had only been operating
15 at nine percent pcwer, and only had one effective full pcwer
16 day of operation -- They had just been coming up in pre-op
17 tests -- the reacter ecolant punps were supplying as much
18 heat -- Those pumps each produce about five negawatts of
19 power.

20 In those conditions the man was concerned that'he
.

i
-31 was going to trip two of these pumps to keep dcwn heat genera-!

i

tion, down there in the impeller blade area to cut down en |22

:

23 I i
possible, larger bubble entrainment. I

04
.

I personally was quite impressed with- that man
,

|

25; at tha* -4-=

|
|

'

: .
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1 G Do you recall his name?

2 A I do not recall the man's na=e, and I should reme=her

3 it.

4 0 Do you recall whether or not Mr. Sa:etis =ade a

5 copy of your diagram and 'used it with his trip report?

6 A No; I do not.
.

G Is it likely that you would have re=ambered if he
-

8 had made a copy?

9 A Yes; I think so .

10 4 Do yourecall when he returned your original diagram

11 to you? Was it within a few days af ter this =eeting, September

12 30th or a couple of =enths later?

13 A I am not sure if I took it back with me from : hat

14 castinc * I just don' t remember. But I knew I have kept it

15 on my wall ever since except for lately.

16 4 Why haven't-you kept it en your wall lately?

1- 1 3ecause after one day after IMI-II it disappeared

18 from the wall and recole were asking to see it.
i

19 G Do you know hcw it disappeared from your wall?

1 A Well, it disappeared one night. I became interested

21 | -- because this is fir =17 embedded in my mind. The nex: day *
| |

22 ' it was back there and then several people began askinc ce !

t-

I
I'

23 ' in the halls what happened ** ' avis-Besse with sene specificity
I *

i i

04 i and I would tell then to cc=e en dcwn to the effice and I
, .

, .

25 ' will shew you. "I've get =y graph." And then pecple began

i'

;,
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1 horrc',aing it. They wanted i as a backup in the early hours

2 of the event to try and see if there was any relation.

3 G Do you know if anyone who borrowed it teck it to

4 the Incident Response Center?

5 1 No; I don't. I don' t knew where it went. I know

6 it was going all over everywhere, and my concern was both

~

that it was being useful and also would I ever get it back.

S 4 Is that what prc=pted you to write " Return to Leon

9 Engle" in the upper righthand corner?

10 A, yes,

11 G So, that was not included on the diagram when you

12 criginally prepared it?

13 A That occurred af ter "MI .

~

14 4 Can you recall the names of anyone who borrowed

15 your diagram? Specifically, did Sandy Israel bcr:cw it?

16 1 Well, the first man who borrowed it who I had a

t- real conversation regarding some of the technicalities was

Subtw
13 a Stuart -Trcbc (ph.) in the Division of oceratine Reacters .

A - -

19 I thich hi: nere -::: Stuart Trebec. I '' n e - it 12 Stu: t.

20 - '- - - " ' d - ow-- -- '4-
- - - - - -- ---- - --- - . - - - - - - - - - ' - ' . _ _-

- - - - - - - - - - - - - - -

21 =' elut-i; - re of the e e Trebec. But he works in 002 in :

i

Z'! the assistance creu: ur there. He askad if he could have it . .

, - - -
i

! a
f |

23 because there we-a -= view a.rcu=.s set ce. tha interspersed
I,
:-

I
'

04 : with DSS and all the ercurs at that time, and ne saan ne ,
i
-

,

i

25 i wanted to use it because he felt it shewed him sete sienificaht
.

.

i
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i I told him, "Go ahead and use it." I knew frc

2 there it went all over the building because people in the

3 hall would say " Hey, we saw your graph."

4 % Nhich building was this?

5 A Phillips Building.

6 G The new Phillips or the old Phillips?

A Bo th .-

3 G Do you knew Sandy Israel?

9 A Yes; I knew Sandy Israel,

to G Do you knew if he saw your graph?

11 A I do not knew if he saw my graph.

12 G What about Tom |iovak? -

13 A I do not knew if Tom saw it. I would think they

14 =ight have* during those discussions. i

|

15 G After IMI-II?

16 A After TMI-II.

t- G Co you knew if Roger Mattesen saw it?

13 A Mell, they all should have seen it back at tha

19 Monday morning meeting for the trip report.

m G Well, I am specifically referring to some time_

et i shortly af ter the TMI-II accident of this year.
i
t

t: | A Inasmuch as I was not chere, I cannot answer that.
i

i
23 G So, the only person you specifically knew that youri

Rub tn !.

24 ' graph was viewed by was Stuart Geesse, ycu believe his name cd
^

i l' '

05 he? I
i,

I t

s
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1 1 That is correct. I know it was going elsewhere.

2 G Did he indicate that t you?

3 1 Yes, because I asked him about it, too . "Where is

4 my graph? Se sure I get it back."

5 There were several people that saw that graph before

6 TMI-II that I had discussions with.

; G Sandy Israel?

8 A No.

9 G Tom Hovak?

10 A No.

11 G Je ry Ma::etis?

12 1 No.

13 G Who did you discuss it with before 7.I-II?

1.

14 1 Nell, some time during the period of January, 1978 j

15 and April of 1978 I had a conversation with a Mr. Cack Rowe
!

16 (ph . ) who is in the Safeguards Branch.

t; G Nhat is his position er what does he do?

Is A Ee is involved in industrial security.

19 G Is that setething that involves security over fuel

20 for reactors on there way to or from the reactor?
|
4

21 1 It is =cre involved in the security cf a plant in i

1

22 the way of sabotage and these type of =atters .

l

| 23 ; G Did Mr. Rcwe believe there was sabc: age invcived
;

I

24 | at Davis-Besse in Septe=her, 19777 .

.

05 t A Mc. But he was inta_ sted in the scenaric frem one -
1

. .

l
.

f
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1 of the same standpoints, and,that was that that relay was

2 missing. And he asked me if he could reproduce this to e=-

3 phasize on licensees how if some little item =ight be =issing,

4 what could happen. And I believe he sent that to Los Ala=os

5 because Los Alamos was involved it part of the safaguards

6 review .

7 There were two other people that had interests in

3 that graph prior to OtI-II. Another persen was a Cominic
Diiavin

9 -Theodewr, (ph . ) in the Division of Cperating Reactors . And

to I think at that tir.e he was involved with the Mechanical

11 Engineering Branch at COR.

12 Cc=inic came down to my reem and said he was inves-

13 tigating the LER.

14 CL 'On September 24, 1977 for Davis-Besse?

15 A. That's right. And I poinred out this curve to the

16 young man, and I think he took it for a short time. Se

17 amount of time I don' t remember.
-

\
|

|

18 There was another man that I shewed this cu ve to

19 which was very short after we got back from that meeting.

20 That was Robert McDermott (ph.) Bob -- I have been involved

21 verf closely with him because he is invcived in start-up and

, 22 precperational tests. And, of course, Davis-3essee was going;

1
23{ through this pericd. j

! 1.

I
24 ' I showed this to 3ch, and he used it in writing i I

|
*

. w i2. .. wne y,

25| a report to his assistant dir=~ ~ 4 - CA, enau "'-- '' (ph . ) ,
1

1 A
1,

-

,
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1 and .rf name was on that note for a copy attached.

Shvhd
2 G Do you knew if Mr. r'er'?:11 saw de diagran?

^ Skovkolt
3 1 Mo; I do not know i' "- "k;i 11-saw de diagran.

4

SutinBob'snoteto5%crel_kAv he
he indicated that he4 %

4

5 had tal'<ed to ce and he went through the assessment of the

6 incident. And his concluding paragraph said, "I am having

; further communications with the I&E inspector regarding the

a relay."

9 G Did he mention de specific I&E inspector's name?

10 1 No; he did not.

11 % Would that have been Ton Tamblin?

12 A It would have either been Tom Tamblin or Terry

13 Harpster because those =en were most deeply involved in inves-

14 tigating that event at that time. Tom was -- Both Tom and

15 Terry were at the very beginning and then were three or four

16 other inspections they had out there prior to the time Davis-

17 Besse came back on the line.

18 I re=erber that one or the other might be back in

19 headcuarters, because if I called one and couldn't get them

20 I called another. I was calling both of them.
.

21 G At this September 302 =eeting, Monday, I believe j
i

22 ; you previously stated you couldn' t recall wheder or not
t,

23 dere was any mention of premature termination by de opera- '

I

i

24 | tor of de H?! system based en his observation of pressuri::eri
i

1,

25 | level indication; is dat correct?
'

i

I
!
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1 1 I don't think the werd " premature" was used at that

2 time, but I highly imagine it was =entioned that the operater

3 turned the EP,I 's o f f .

4 C So, there was discussion about operater termination

5 of the EPI syste= based en his viewing of the pressuricer

6 level indication?

? 1 I reme=ber Jerry followed fairly closely these

3 particular para =eters on this graph, and I a= sure that ca=e

9 out.

10 g Co you recall whether or not during the course of

11 that reeting there was a statement by Mr. Seyfrit that I&E

12 would follow up on investigating or resolving the cuestions

13 raised by the September 24, 1977 t=ansient?

14 1 Yes; I reme=her that.

15 % Mr. Seyfrit did indicate I&E would fo110w up?

16 1 Right, that lead responsibility was still with I&E.

17 4 Do you knew whether or not there was any follcw

18 up by Mr. Seyfrit or sc=ecne in I&I --

19 1 Ch, there was fellcw-up based en their inspections

3) out there, there cenclusiens and report that I&E =ade. I

21| think I =entioned that. I think Octcher 22nd. And then the i
Ii

22{ licensee supplement, which you have =entioned, indicates |
1 '
-

2

03 i actions that they had taken. And I called Carl en several !
i

i : 1

24 ' times because cf =v. cencern in c.etti..g these ice =s all fene . . |,

,
, 6 i

I

i | |

15 I talked to Carl several times and "Ecw is the instectica i iI

' 4

! )I . ,

h
a m | I
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1 going.

2 G That's Carl Seyfrit? .

3 A Yes.

4 4 I also had a concern, and I think I must have talke

5 to Carl Seyfrit, Jerry Klingler (ph. ) , Ton Tamblin, Terry

6 Harpster, and also Dick Knopp, all .of I&I, whether during

7 their evaluation at any time they thought they might transfer

3 lead responsibility to us on some =atters. Now, this is of

9 great concern to a project manager, because if that occurs

to then he must ma'<e the responsibility of getting all the troops

11 together that will review that iten, and they may be all,

12 busy on all other types of reviews and schedule, and you don' t

13 want to hold something up.

*

14 I was very concerned about that. That was my respon-

15 sibility.

16 G Do you recall'if there was any e=phasis on the

17 possible safety ramifications of an operator prematurely

IS ter...inating the HPI systen based on his observations of pres-

19 suri::er level indication?

00 A To the best of =y knowledge , no.

,
21 4 Was that a concern to you at the tice? |

i
20 A At the ti=e I don' t believe it was as much a concern

i i

i 1

23 ,: to =e as the missine. rela.r and seeine. that all that ec.uitment ;i
1

.

.

24 I was checked out.
~

-

i

!
05 ; G Nas there aner investication or a succes ion of_an.

t'

i
'
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1 investigation that the pressuri:er level indicatien should be

2 checked out?

3 L At that time, no.
.

4 G Did everycne presume the pressuri:er level indi-

5 cation to be an accurate measure of core inventory at the

.

6 tice?

7 A I didn't hear anything that would have indicated
,

a otherwise.

9 G There is no indication of core inventory en your

to diagram, which we will mark as Exhibit Mc. 3 to this deposi-

11 tion; is there, Mr. Engle?

12 1 There is no plot of core inventory specifically. Ecw-

13 ever,.ene can certainly infer core inventory from sete of

14 those parameters .

15 G Temperature, .cressure?

is 1 Yes. It is not a definite indication, but if you

1; knew the reactor coolant system from Thc , Tcold and pressure,

is you can ecce to a fairly good conclusion en what the everall

19 inventory is in the core. And by inventory in the core that

20 you are not late getting to core uncovery.

01 G So, at approximately seven minutes into de accident
. .

02! -- cr from-six minutes into the accident, according to your
I -

|

23 diagram, we have an increasing pressuri:er level indica:icn i

.

24I which appears on your diagram as a red line, but decreasing
!

,

!

25 i temperature bod of de het leg and the ccid leg of de
,

, i

| Acme Reporting Company
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1 reactor; is that correct?

2 A That's correct.

3 G Nould that be the expected, normal results of those

4 parameters to go in divergent directions?

5 A not to the extent that you see on that graph. How-

6 ever, there was another event going on at this time . Ano ther

7 transient that I haven' t pictured there . And that involves

3 the steam generators.

9 Way back when you get to the beginning -- what

to first caused the problem was that there was a spurious signal.

11 By spurious, nobody knew where it ca=e from. In the start-up

12 steam water valve for the no. 2 steam generator, this spurious

13 signal locked into the logic and closed that startup feed

14 water valve . That immediately began to lower the water

li level in No. 2 steam generator. And at the point where the

16 low level in the steam generator that locked in the other

17 part of the half-trip and caused -a full-trip of the main

13 steam line isolation valves and started for Davis-Besse and

19 the steam feed water and rupture control system the auxiliary

'9 feed water system pumps.-

21 Now, because of that drop in the water level and
I

!

| closure of the main steam line isolation valves, that raised
i

23| the te=perature in the reactor coolant system and caused an i
i. 1

.

'

24 expansion of the reactor coolant and that caused a rise in
f

25 , the presuricer level also and also in the reactor coolant
i
i '

| Acme Reporting Company ,
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1 pressure. And the reactor ecclant pressure continued to

2 reach that point where we get to where we discussed before

3 that the POVR opens and we discussed.

4 Mcw, getting back to the No. 2 steam generator,
5 when the auxiliary feed water system came en for the No. 2
6 steam generator -- The auxiliary feed water pump 2.s a - steam
7 driven turbine feed water .cume -- and it faile.(. to come ue..

hihd
8 to its rated speed of 3600 rpm. It only cases to about 2600

a
9 rpm because of a linkage bar fault in the governor, and at

10 that point the 2600 rpm's did not provide sufficient head
11 compared to the steam generator to allow water to go en into
12 the No. 2 steam generator. So, during this event the Mc. 2

13 steam generater went dry.
_

14 Ncw, I didn' t put any items of the secondary system
15 on *. hat graph at that time because I felt that that transient,
16 although it eertainly gets in'iolved in the parameters that are
17 on the graph -- I wanted to keep track of the reactor cociant
IS system, the primary system. There has been much talk about
19 what happened since, especially at IM.I. I stand en this:

I% I think the cpening of the PORV was more significant than '

21 any of the malfunctions in the aux feed syste= for Oavis- '
,

I5 Besse, because the design basis accident and analysis for i

!3 Davis-3 esse was based partly en the assu=ptien that it would ii

I

24 | operate within its specs on only one steam generator. And
| .

| '

3 they had tha: Nc .1 steam generator.,

i
e
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1 But whenever you come up with any graph it is the

2 sum of many of these different transients.
'

3 4 Can you recall any reports prcduced as a result of

4 the September, ' 77 Davis-Besse transient that concerned chang-

5 ing operating procedures for turning off the HPI syste=?
6 A No; I do not.

7 4 Have you seen a copy of Jerry Ma:etis ' trip report

3 on this transient?

9 A No; I have not.

10 4 So, as far as you know, one dcesn' t exist?

11 1 I have heard Jerry mention it.

12 % Would you normally in the course of procedures at

13 the NRC receive a trip report if an accident occurred at a
! .

14 plant for which you were project manager?

15 A Yes; I would.

16 G And you have not received a trip report concerning
17 this transient at Davis-Besse?
13 1 No; I have not.

19 G And based on that would you assume that a trip report
'T was or was not produced?-

21 | 1
j 1 I don't know. |

5|i G So, if someone from Region-3 called you up and said
i

I

Oj "Is there a trip report on this transient, " even up until
! I.

'

04 | today, what would your response be to the=? j,

,
5 1

! 3' 1 I have not seen a trip report cross my desk.
,

i
'
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1 G So, would you tell the inquiring individual that

2 nothi.rg existed by way of a trip report?

3 L Yes.

4 G 3ecause you would expect to be copied on --

5 A I would see it -- be getting a copy r f it.

T2S1 6 G Would you characterize prenature ejerator termina-

7 tion of the HPI as an unresolved safety issue?
8 (Pause.)

9 Do you understand =y question, 21r. Engle?
10 1 In what time peried?

11 G If the operater observing pressuri:er level indica-

12 tion turns off the HPI syste= before he properly should turn ~

13 it off, would that be an unre;olved safety problem in your
14 view? *

15 A 3ased on TMI-II, yes. But it is being locked into

16 new.

17 G In the lessons learned --

18 1 Lessons learned -- Sulletin and Orders Grcup. That

19 is part of the questions that have gone out relating to cpera-
20 tor precedure.

i-'1
G Did you censider the premature E?I termination by 4

.
.Se$

the operater at Davis-Besse in Septe=her,1977 based on his j
-

,

1
.3 cbservation of pressuri er level indication to be an unresolved
!

2' , safery =atter?
,

i, !

'3
- ! 1 ::c; I did not at that time.

t

i

| Acme Reporting Company
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1 0 Do you know whether I&E censidered it to be an un-
i
|

2' resolved safety matter at that time?

3 1 I don't know.

4 % If I=E consideren this problem to be an unresolved

5 safety question, would they have provided you with copies

6 of any documents they would have cenerated in attempting to

7 resolve the problem?

3 1 If they thought that their manpcwer did not encem-

9 pass the expertise to review that area, they would have sent

to a formal transfer of responsibility specifying that area where

11 we should have evaluated.

12 0 And to your knowledge you have not seen such a emans-

13 fer of responsibility?

14 A 'To my recollec ion there never was a transfer of

15 responsibility on the Davis-Besse event.

16I G Would you conclude on that basis then that I&E felt

17 that they had sufficient technical staff to resolve the ques-
15 tion?

19 1 Yes.

'M G Would the fact that you did not see any reports-

21 dealine. with cremature termination of the EPI sv. stem as an i

!

22 ! unresolved safety matter indicate to you that I&E did not
I
i

.I
| a i censider it a sa: ty pro. lem?e c -

t
!

.

24 ! A Would you repeat that question? !!

25| Ma. sI;g;;: Would you read it back, please,
t

.

i

: Acme Reporting Company ;
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1 (Nhereupon, the pending cuestion was read by the .

2 reporter.)

3 THE WICIESS: I don't know.

4 SY MR. SIOELL:

5 G You didn't conclude one way or the other by not

6 seeing an I&E repcrt whether or not they believed it to be

7 a safety problem or not?

8 A I jus t don' t know.

9 MR. SIDELL: Off the record.

10 (Discussion off the record.)

11 MR. SIDELL: Back on the record.

12 3Y MR. SIDE!.J :

13 G Am I correct in concluding that you previously

14 stas d, Mr. Engle, that at the Monday meeting on September

15 30th there was no indication that HPI te.~. ination by the

16 operator was viewed as a safety concern when IsE accepted

17 res!onsibility for resolving the catter?

IS A Repeat.

19 G Did you previously state that there was no =ention

20 during the Monday, Septecher 30th meeting that HPI termination
|

21 occurring in Davis-3 esse in September, '77 was viewed as
. .

t |02 ; a safety matter when I&E agreed to look into things? i
P

)i
:

5| MR. "RCHATCM: Was or was not viewed as a safety |4

I !

24 -. --.-,
I ,

'
1

1
25 : MR, SIDELL: Was nc: viewed as a safs:v natter.,

,

! t

I

; Acme Reporting Company
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1 THE WI'niESS : I don't know. I don' t know what was
;

2 in their minds .

1 B Y MP.. SIDELL:

4 S But at the September 30th meeting did you previously

5 state termination of the HPI was not mentioned to be a safety
6 matter -- safety problem?

7
A. To the best of my knowledge it was not specified

3 as a given safety problem.

9
G Alternatively there was no e=phasis by Mr. Novak,

10 Mr. Israel, Mr. Mazetis or anyone at that meeting to I&E
11 to censider in their investigation that premature termination

12 of the HPI system was a safety concern that they should leck
13 into and resolve?
14 A. "Not to my knowledge. I would like to state tha

15 meeting was a little hectic. Pecple coming in and asking

16 ques tions . Scme people may have been hearing one thing. They

17 didn't all get there at the sace time, and being a project

18 manage =r that sort of went against my grain because I ner. ally
19 conduct meetings . But they were all --

.'o- In the time the meeting went en the =ost specificity
i

41

was given at the very first when Jerry was describing this--

.m .

event.-

.

O3- G Do ycu recall the length of the meeting, start to
:

24 finish?
1
'

.

i .

25
,

i A. I don' t believe it was ever am heur. !
i
e

: Acme Reporting Company
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1 G Nere people informed of the e:cistence of the meeting

2 by telephone call or was there a ~ formal ce=oranda sent around

3 to participants?

4 1 I don't believe so. However, I was calling a lot

5 of people trying to get seme input as regards certain items.

6 0 It was essentially notification by phone?

7 1 Notification by phone. I had many, many telephone

S calls with I&E. Like I said, I was concerned whether there

9 was going to be a transfer of lead responsibility. I was

10 also concerned with what was going on. I was very concerned

11 about that relay missing.

12 G Sut in order to get people to this Monday morning

13 caeting =ost people to your knowledge were notified by tele-
.

14 phone?

15 1 Ch, absolutely.

16 G And then you subsequently followed it up with I&E
I

17 with further telephone calls?

IS 1 That is correct.

19 0 Who did you speak with in I&E, if you can recall?

00 1 It is a variety of individuals. Shortly af ter the

21 event it was mostiv Terrv Harnster and Tom Ta=blin and~ ~ '

Rlwqkr
22 their boss , Dick Knopp. I also talked to Jerrv c''- '-- (ph.]

't |
t

Il several ti=es , I&E and headcuarters. And as I reme=her : ;

! !

24 I also talked to Carl Seyfrit several times. !t
.

3|I
C So, you spcks with pecple both in ~.egion-3 and

| Acme Reporting Company ,
; ; m , u.. ... ;
|
'
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1 in I&E headquarters here in Bethesda?
!

2 A. Right. *

3 G In your conversations with Ten Tamblin frc= Regien-
4 3, did he indicate to you that there was ne safety concern
5 from Region-3's perspective of turning off the EPI syste:
6 pre =sturely?

7 (Pause.)

3 Do you understand the questien, Mr. Engle?
9 A. I understand the questien. I am just trying to

to give you the -- I do not remember whe her shut off of the

11 EPI's specifically whether I discussed that with Tem TarJolin.

12 It seets to me our conversations were =cre related to their
13 investigations of what had caused the transient and corrective
14 actions that they were taking.
15 4 So, it appeared to you that Region-3 was not paying

.

16 an overly great amount of attentien to the manual override
17 of the EPI system?

18 A. No. That is not correct, because I was nc overly

19 sensiti::ed to that item at that time, too. So, I can't say i

00 that I was -- had sc=e - I, myself, was not paying too much
.

21 attention to that iten. ;'

.

!
.w :

G Sut would you conclude that Regien-3 also was not !
-

!

,i
...

>j devoting a great deal of time t: -hat matter?
j

i i
24 |

.

1 was so invcived a: the -'-= 4- "'-ase othe.i
I.

25 things I can' t answer that in that tine interval. In hindsic- t
I

! Acme Reporting Company |
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1 I would say yes .

2 Q. Region-3 was not spending a great deal of time

3 investigating turning off the HPI system?

4 A In hindsight, yes.

5 Q. In hindsight do you think they should have?
.

6 A In hindsight we all should have.

7 G Are you aware of any inspection and investigatien

8 reports filed by Jim Crestwell concerning the September, '77

9 Davis-Besse transient?

10 1 :'ot specifically.

11 G Have you heard of them by word of mouth?

12 A I have heard of them by word of mouth relating to

13 that event, event further on, and then matters relating to
.

14 -- I think it's pressuris:er level after I transferred Davis-

15 Bessie to DOR.

16 Q. Do you recall when you heard of 'ir. Crestfell's

17 report?

13 1 I think it was right at the very time that CC

19 was happening.
,

20 Q. Shortly before or af ter, if you can recall?
I

21 ; A A very, very narrer urd, vary, very shortly before-.
'

I

I
22 Q. Do you remember how you heard of ?.r. Cresevell's j

I
.

23 i report? .

i ,.

24 ! A I heard it by werd of =curh.
I
i

1

23 Q. Do you rare =ber frc= wh:=? ! .',
-

! ; |
I ; |

Acme Reporting Company !
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1 A No; I don't re= ember frc= whom, but I do reme=ber

2 being curious and getting a copy of that. There was so much -|-

3 That was in the T:C event. That's when I got it because there
,

4 was so =uch going en then, and I did get it from socebody

5 but there are so many people involved in what I was doing

6 then, I just can' t remerber who I got it f cm.

7 G So, your best recollection is that your received

3 copies of Mr. Crestwell's report after TMI occurred?

9 A That is right.

10 G Were those reports dealing with the September, '77

11 transient or the November, '77 transient at Davis-3 esse?

12 1 To my best recollection Nove=her of '77.

13 4 Have you seen any reports authored by Mr. Crestwell

14 concernind the Septe=her event?

15 A No; I have not.

16 4 Have you heard of any?

17 A No; I have not.

13 4 Are you f=miliar with something referred to as the

19 Michaelson report?

T A I certainly am now.-

21 G You were not preceeding CMI-II of this year?

02| 1 No, sir. |
!.

I
23 ; 4 Have you read the report?

i

!

24 i A I have not yet, but I certainly intend to based en
:
1

25 ' all my -- !
,

! I
i i
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1 0 Do you have a copy of it?

2 1 I de net.
.

3 0 Do you knew the essential thesis of the Michaelsen

4 report?
f

5 1 The basic thesis I believe is that in a certain

6 size break there may well be transients that need further

7 investigation as far as adequate core coling. And I believe

8 that includes the dia=eter break on the PORV valves -- I
9 =ean the dia=eter size that would have been for Davis-Sesse

to and for TMI.

1 11 % Would you conclude that Mr. Michaelson's central

12 thesis is that the design basis for LCCA's, at least in 3&W

13 reactors, did net adequately deal with very small break LCCA'o?

14 1 " My best answer to that is that it would de=and that

15 analysis be made in that range of breaks, which is new being
16 done '.

17 0 Are you involved in that analysis?;
,

IS A Caly very indirectly, and that is involving licensing
19 matters of actions that had to be ce=pleted and based on the

3 Bulletin and Orders Group 's upwriting cf safety evaluation
21 based en licensees input.

|
Q. Have you heard of a =e=orandu= by Mr. Scvak -- Tc= j

|23! Movak? 4

i
.

j -
<

24 - 1 Tc= writas a let of =eterandums . What =e=crandu=? |
,

.

3, a specifically dealing with the accuracy er ambiguity
i .

'

.. ,
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1 of pressurirer level indication and an operator's reliance

2 on pressuri:er level indication and turning off the E?! sys-

3 tem.

4 A I have never received a copy.

5 G Eave you heard of it?
.

6 A I have heard of it recently.

G After the accident?-

3 A Af ter the accident.

9 Q. Not before?

10 A Mot before .

It MR. SIDEI.L: At this point, Mr. Engle, I have no

12 further cuestions. What we have been doing as our general

13 procedure is rather than adjourn the deposition we will merely

recess it 'in the event that we have further questions for you14

15 we can more easily continue the deposition.

is I will advise you that we have not yet recalled any

t- degenent to continue his deposition, although we expect to

is do that in a very small nu=ber of cases . I at this point and

19 time would doubt that we would find that necessary in your

29 case but nerely to be consistent with our prior policies we

21| will recess rader than adjourn de depcsition. And we will ;
1

I ,I

2 | await a copy of your diagran dealing with de Seprecher 24, '

!
,

23 ! 1977 Davis-Besse transient as Ixhibit No. 3 to dis deposition.
i

!
;

24 ' "'E2 N!"' NESS : Can : get your name and where : can
i <

l i

25 < cae. this to vou? |
| -

' i
F
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1 .v.R. SIDELL: You certainly may. And if counsel

will so stipulate that upon receipt of a copy of .vr. Engle 's
2

3 diagram ir will be included as an after-included exhibit

4 as No. 3.

5 MR. TRUBATCH: We so stipulate.

6 MR. S! DELL: Off the record.

7 (Whereupen, at 4:00 o' clock p.m., the taking of the

8 deposition was recessed.)

9 I have read the foregoing pages, 1

to through 62, and they are a true and

11 accurate record of my testimony

12 therein recorded.

13

LEON 3. E::GLE
*

14

Subscribed and sworn to before me
15

this day of 1979,

16

17 Notary Public

is My Ccmmission Expires:

19

00

21 i ,

| i

i t

22 : I

l ;
8

i
i23 ,;

t

!

04 i
! :

! !

25 .
,

! i
!

,,
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5 OCCIIT NCM3ER:

6 CASE !!!!.I: Accident at Three Mile Island
deposition of Leon B. Engle

7 ETARING OATE: August 3, 1979 .

3 LCCATICN: Bethesda, Maryland

9

to I hereby certify that the preceedings and evidence

11 herein are centained fully and accurately in the neces

12! taken by ne at the hearing in the aheve case hefers the

l' President's Ccemission on the Accident at Three Mile Island"
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I

16
'
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i
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S$h l ' Lcen 3. Engle - Coloph:ne M ,. Q %
" '' '' ' '

3

d3 * * * 'iconsing Project Mannsor heen 143 !

,

'

N -| / "*- i..- Light Water Roactor Group No.1
)

i'..* .; Division of Project Managenent,
.

.
Cffice of Nuclear acaster hei;ulati:n |

,n:.
.

;

*
!

. .IRIENCE: -

' Nov. 1974 to DIVISICN CF PRCJECT LuiAGiEIC, CFF*CI CF NUCLE.O .6J.,..t .~.. _c.; h N
O (Nuclear Regulator* . .present,

-. . " ' / . ,. ?J Ccmissica - 1974)y Cen=ission - 1975 to present e.c.4 A cr.ic hergy
} , -('i .'j},g Staff Manber - Licensing Project Manacer

.

Responsible for nanagin6 and coordinatinc staff revi r.v a .d
, . l;[.. . c. e . '.n

. ~ . <, -

' ' ' 1 , 'f . '[ .iinterfacin6 with applicants and licenseos for radielerical safetyH .
'

reviews and for plant operation and preparati:n of Snfoty Ivaluation'

',t,
Reports, Supplements, Cperating Licenses (Anendnent:) and rorcrtin6

,

m' .' :'.

M'< 2 4 .J,
'

to the Advisory Comittee en Reactor Safeguards en the fallc ting.

c.,, ,q,;:. ~ t i nuclear pcwer plants: (1) Davis-3 esse Nuclear Power ?lan , Unit 1..

c r.9. .'/ * (Chio), (2) Standard 3alance of Float 3oppsar-35.G.-::05 ('llinois,),.

' ' J t . 9.'p ' ' i (3) Palo Verde Nuclear Power Station, Units 4 & 5 (Ari:ena), (4)-- .

'.? ?'q . l. - J' Diablo Canycn, Units 1 & 2 (California), (5) Crystal River Nuclear
7 ,'. , . ? wer Plant, Unit 3 (Florida), (G) Midland Nuclear ?: wor Pla.nt,3

.T . . T. . - Units 1 & 2 (Michirnn), and (7) Greenwcod Energy Centor, i.' nits 2 5 3,.
''V'"

(Michigan). A1 so, w no.h kWs as Vu r.!r.* Og U.nd ,2.

. P8Mh he'nsk Mes~ Pre.wnQ
C

. @c.swiqeters'hab'NM0beneae,dm 1*
-

'
e. A-

'

'

n,0 H.e H W6.e3 . .W-etstv.f e4 h MMshd>ht.i...,,

w. w. . .... . ...

x :, i m to r.:::cN . r ?.ta C: m Cc..= , Cr?:Cz .. m ... ... m.C.s.. . -..... ..

Nov. l??4 ate IC E:2kGY C0k: IS3h - en 1:ance ststt:.s frc:. Lo c ..'.r :: .b i
'

-

Laborntory
Staff Mcnl.or - Lic :nsinc ?rejcct *,.~.w.c er

Respcasibin fv r r.anat ing end.'olucler 1 saf e. : 'vi' :, '.r '> r r O Lm
bccreen n* plicant snd reviat st.:ff, nr.i rr pi riy 3 .fe . I'/J .:.

'

hero rt far the Grec: iced Er.crcy Con'ar, i.ni' : ' . . - ( L: .L ,.

June 1971 to Group N-2, LCS ALN'CS SCIENTIFIC LA3C?ATCFY
May 1973 Staff Member - Physicist

Analysis of LMT4R hypothetical accidents for code and model
develocment; Equatien-of-state studies and testing of the calcula-
tional mothed7 Apolication of code and methods to existine and
proposed reactor designs and to conceptual experiments apprecriate |
to reactor safety; Basic physics includes the use of a coupled

{
neutronies-hydrodynamic code, the use of neutren-transport theory, '

heat transfer, and dynamic forces; Analysis of experimental and
theoretical results associated with ener;ry releace for critical
assenlies; Progress reports to HD", 1971,1972 and 1973; ~he use
and knowledge of computers (COC 66CC and I2M 7C90) .

Jan. 1967 to Creue N-2, ICS ALAMCS SCIR?C!?!C LA30*ATCST
June 1971 - Staff Member - Physicist -

Calculation of enerr7 release associated with reactor accidents
as input to safety analysis; Italuation of ex=erinental results
free critical assemolies for theoretical cede devele:nent; 7ast |

reacter parametric studies; Testing and using transport, kinetic,d and dynaaric reactor models; Liaison with censultants to N-2 en
reactor accident calculations; Studies as related to Rover reactors
for design and start-up anal 7 sis; Fortran codine and use of eenn2te. s;
?amiliar with AEC regulattens: radiatica, safety snd environment.

..

!



.

4

.

t~

:..tra 1e - A,.-
s

Ja.. . ., 96 y. .o ...
a u, 0 ,. 4 . . CO .; x_ . . . ,., . ., ~, ,..,., .a. . .u.a. .a .. -- .-a ..<.e-s.:. s, ,. ...,Jan. 1971
Me=ber (Jan.1969-Jan.1971): Chat =:n (00.. 1969-Oct. 1970)

. , ... -

Policy-c.'aking and regulato:/ jurisdictt:n 1. envir:nnant,
public health, and social services; 3 card =c=bar ::t .-e:lved
with drafting and steering toward adoption (Jan.1970). .w

l

Anbient Air Standards and Air Quality Ccn .r:1 Re;;. for Statei

of New Mexico: Mathe=atical evaluation of Tour Comers pcwori plant ce= plex; 3:ard representative at :'A?CA se=inar for
recional i=plenentation plans, nnsas City, Mo. (Jan.1970);
Nov Me:cico representative at final cen:ultation en Tcur Cc=ers

,

|

Anterstate Air Quality Region (Nov.1970): Hearin; officer'

(3 card) for air pollutien reg.: interchange V th Federal and
State A encies (N.M. , Colo. , Utah, Ari:. , Texas, etc. ) en .irC

pollution, and with indust:/, censervaticnists, and ciected
offi.cials regarding envir:n= ental proble=s: Perscnal and rcup
=ectings with Medical Societies, health institutions, 2dians,'delfare and Kinority Groups: Acquainted with Clean Air Act
(42 U.S.C.1857 et seq.) and air quality critoria (particult.tes.
TDx, NOx, etc.); Assess = cat of efficiency of electrostatic
precipitators in pcwer generation u ilising low-sulfur, high-ash centent coals.

Jan. 1959 tb G.'. CUP N-2, I4S !J 14:0S SCIINEC I A30EA~CE'!Jan. 1967 Staff Me=ber - Physicist
Neutron Transport and Kinetic calculatiens for safety

analysis en preposed nuclear pcwer plants: Para =etric studios
for Rover reactors for design and startup analysis; neutr:nic-

assessment of Phoebus 2 nuclear recket reactor:
gramin~c and calculations for successive =sekup icadin.;s used

c =puter pro-

in experi= ental configurations for criticality dete=inations:
developed cceputer progr =s for data analysis of experinents
on delayed ca==as fr== fast neutr:n fission and operated and
controlled critical asse=bly used in_experi.=ent.,,

April 1c55 to Grous N-2 IOS AI.A''03 Sc!:3TIFIC L.WNATMY
Jan. 19*9 Staff '*c h t - Physicist

Calculatien and e~alustien of six-g cup f:?t. neutrm .ro:-
sections for reactor studies; Liffusion tSc.c.7 tudies : . .' - L K'

to critical asse:iblies; Oper: tion of critical as:r-Mice: i.;c:i. * 4-
tion and assesse.ent of reactivity contributtons of varis*.a ele en .s
in critical assemblies.

_

._.

pJuly 1951 to Group Wl,123 AI.At:CS ';05:;TIFi01.A3CEA 7'RT
April 1955 Research Assi:tsnt, 'hysicist

Voapon desis:n and evaluatten; Radioactive monitcrin.t, :sf4tysurveillancs, statistical anal sis, cuality centrol; Develeir ent,
of procedures, train 1=g, and supervisten of tilita:/ e .d ciCli- .
personnel..ss related *o weapons assc=bly; .5upervised t. .
in acnitoring and qualit7 centrol; Supervised =111tary a..e t.i;

.

crews (h-5 persens) for si -menth intervals. uan
,

, . . . _ _ .
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Tov. 1950 to I:''4. 27Fh7H .CTmeZ::'AL VTNG, TO1L.~8 AV AT3, m' S!CO
- July 1951 rhysicist -

?. valuated data reductica =etheds to be used uy radar 'cese:n
missile tracking systen; Censiderablo effort required to effect
necessary ceraunication between representatives of Air Tcree, Civil
Service, and privato centractors regarding svetens ;:r:bleu. In-

* volved travel and verking in various clisatic conditicas--desert
and scuntains.

CDCATTt'ft: .

19h6-1950 0.5., "hysics and P.athematics: Colcrado Collera, Calerr.de
Springs, Colorado.

1955-1953 finiversity of New Mexico Extensten .~ curses, Los Alam:
Scientific Laboratory; Nuclear 7eacter Tech .cicci and Ent:ineering;
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Neve=ber 14, 1977 ~ L77-380

FILI: R2.2 CTP-32-77-16).,ocke,. No. 50-34o,w

License No. N??-3

*
Mr. Ja=es G. Keppler
Regional Director, Region III
Cffice of I:spectica and Inforce=ent
U. 5. Nuclear Regula:ory Consission

,

799 Roosevel: Road
Glen Illyn, Illinois 60137

Oear Mr. Keppler: .

Supple =ent to Repor:able Occurrence NP-32-77-16
Davis-3 esse Nuclear ?cwer Station Uni: 1
Date of Ceeurrence: Sectember 24. 1977

Inclesed find :hree copies of Licensee Iven Repor: NP-32-77-16 Supple =ent, which
is being sub=1::ed in acccedance vi:h Tech =1 cal Specifica:ica 6.9 to p:cvide addi-
tional infor:a:ica of the subj ect occurrence.

Please note :his report also satisfies the special 90 day report requirc=en: of
Technical Specification 6.9.2 for the Z=ergency Core Cooling Ac:us:icn on Septa =-
ber 24, 1977. -

.

Yours t:tly.
.

D |
~

'

Te::7 D. Murray
Sta:ica Superin:enden: |

Davis-3 esse Nucles: ?cwer Station

M/;r.J1j r.

Inclosures

cc: Dr. I: s 7elgenau, Direc:ce
office of Inspec: ion and Inforceme::
Inc1: 40 copies Supple =en:

Mr. 'Jillia: G. McDonsid, Direc:or
offics of Manage =en:
Infor=ation and ?:cgra= Con::cl
Escl: 3 copies Supple =en: .

.
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1. SD."ARY I

On Septa =her 24, 1977, a series of events cecurred a: the. Davis-Besse
Uni: 1 which resulted i= depressurima:icn of the pri=ary system f:cm a
nor=al operating pressure of 2150 psi to 900 psi in approximately 8
minutes, and the release of app xi=ately 11,000 gallens of water in
the form of steam within the centa1==ent through the pressurizar
quench tank ruptura disc.

On the afternoen of Saturday, Septe=her 24, 1977, the main turbine was
shut down to repair a leak in a pressure se= sing connee.: ion en a steam
line from the turbine governing valves ro' the turbine islet. .ne re-
actor was being held critical at app;czi=ately 9:: the: mal power.

'

At 2134 hcurs, a spurious half ::1p occurred in the Steam yeedvater |

Rupture Control System (SECS). Bis caused the startup feedvater
valve on the No. 2 staan gecerator (which is the nor=al feed path at
this pcver level) cc close. Closure of this valve resulted in a lev
No. 2 steam generator level, which than resulted in a sor..a1 full trip

of the SECS for this condition and initiation of the 57RCS. 'S ECS
initiation closes both =ain steam isola ica valves and initiates feed-
vater flev to both steam generators f:=m their individual stea=-driven
auxiliary feedpu=ps.

I

ne half ::1p and resul:ing full trip of the STRCS caused a redue:ics
in heat re=cval frem :he primary system and a cc::espending :e=perature/
pressure rise in the pri=ary system. n e pressure rise in the pri=a.,
system caused the pressuri:er pcuer relief valve to lift. nis valve
then rapidly oscillared closed-ec-open approxi=ately nine ti=es and
remained in the full open position. '

ne te=pera:ure rise in the primary sys:en caused an increase in the

pressu 1:er level, and the cuerator man.uaW - ' ped the reac:or en-

high pressurizer level approxi=n:e1 .vo d.=utes ':er the half trip
on the SE CS cecurred.

ne pressuri:er pcuer relief valve, in the full open posi:1on, rapidly
reduced the pri=ary systes pressure, and a Scfary Features Ac::atics
Sys; (STAS) ::1p occurred at the 1600 psi se: point of the prd-=ry
system. D e power relief valve discharge goes to the pressurizar
ou M tank, which beca=e overloaded and ove. pressurized, and approxi=a:ely

(44 nicu3 af ter reactor trip the rupture disc in this :ank relieved due
to overtressure, ven:ing the steam into the contai =ent. Approxi=ately

[misuce3 after reac:cr trip, the operators diagnesed the reason for
the prs =ary systam depressuri:stien as being the pcver relief valve,
and f:cm the control ::cm closed :he =oteria - block valve ahead of the
power relief valve, ter=ina:ing the loss of pr_:a ' :clant into the
contain=er.t.

Subsequent operator actics using =2keup pr.=ps and high pressure injection
; pu=ps stabill:ed the pri=ar, sys:es pressure and pressuri:er level and a
' c ==:=lled shu: deva :s celd shu:devn e :di:icas f=11cved.

-

,
. . . . - . . . .. _ . .- .
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"ha sajc: physical ds= age f en :he inciden was to the reflective =ntal
insulation on the icvar parn of the No. 2 s:aad generator, which re-
ceived the jet of steam co=ing fro = the pressuri:'er cuench tank. A
ventilating due: in the area cf the quench tank was di= pled and required

; straightening. Twenty-three panels of reflective = seal insula-don
required replace =ent. Intry into the contain=ent was =ade at 0550 Sunday,
Septa =ber 25, 1977, for cleanup operations.

Another even: occurred in the course of this incident :ha: did not
contribute =ateria117 to the above events, but did resul: in the No. 2
steam genera:or going dry. This was the failure of the No. 2 auxiliary
feedpump to come up to full speed following the 57RCS trip. This '

fesdpu=p ca=e up to approxi=ately 2600 rpm and stayed at this level
with no flov to the staam generator until approxi=ately 12 minutes
af ter reactor trip, when the operators placed its control in =anual and
brought it up to full speed (c:m=encing feedva:er flow to :he steam
generator).

H The depressuri:ation of the pri=ary system resulted Weam fo'r=atioD |

in the pri=ary system, but evaluation has shavn there was nacacpreciable] |
boiling in the core. The pressare/:e=perature transients in the pri=ary l

Isystem co=ponents including the steam senerator, reactor coolant pu=ps
and fuel were severe, but analysis and subsequent pu=p testing has
shown that these transients are withis the design allevables and that
no decri= ental effec:s are to be expec:ed on the pri=ary systa=, pu=ps
or fuel.

1

Systa=/co=ponent =aloperation or failure occurred in three areas: 571CS
(half-trip initiation), pressurizar power relief valve (oscillation and
failing in the open posi:1on) and auxiliary feedpu=p (failure to ec=a .

up to full speed). The causes of these =alopera: ion / failures have been
investigated and correc:1ve action taken to preven: recurrence.
Addi:1onal system / equi;=ent =odifications have been ec=cleted or

|! initiated, and additional ::ndMng has been initiated to strengthen
the sys:e=s intelligence available to the operators and faH":ste

foperatoraction.
,

At no time during the sequence of events was there any jeopardy to the
heel:h and safety of the public or plant operators, and :here was no
release of radioac:ivity :o the environ =ent. Ac:ivity levels within

.

the contain= ant at no ti=a i=peded contain_en: access.
!

All safety systems performed their design f==ctions in the proper
m ner. Operator action was ti=ely and proper throughout the sequence
of events.

1,

! |

|
'

.

i

*
.
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2. :.< =.:iT DESCRI? TION

At the ti=a this incident occurred, the reacti=eter data loggi=g
system was in service which recorded at high speed a sc=ber of
system parameters that vould not have been availabla on such a ti=a
base through nor=al station instr.onencation and records. This in-
for=ation, together with the co=puter alar = logging, has per=1::ed
a very detailed plotting of the transien: conditions in the pri=ary
and secondary systa=s keyed to the systa=, co=ponen: and opera:or
actions. This data is plotted on four 71gures in Exhibit 3.
Tigure 1 is an 11-minute plot of pri=ary system para =acers from )
one (1) =inute prior to event initiation (S?RCS half trip) . i

Figure 2 is a 130-minute plot of three pri=ary systen para =acers. |

Figures 3 and 4 are 95-minute plots of pressure and ce=perature i

for steam generators No. 1 and No. 2 respectively.

The event started at ti=a 21:34:20 (T = 0) on Septa =ber 24, 1977.
The plant was in Mode 1 with ?over (ST) = 253. The turbine had been
shutdown earlier in the evening to repair a leak in the =ain steam
line at an instrument connec: ion between :he turbine stop valves and
the high pressure turbine. At this ti=e a half trip of the Stea= and j

7eudvater Rupture Control System (STRCS) was initiated by an unkscun
cause. The trip closed the startup feedvater valve to No. 2 steam
generator and stopped all feedvater to this generator (at this low
power level the sain feedvarer block valve is closed, isolating the

=ain feedvater control valve). The lov level alar = vas reached in
No. 2 steam generator at T = 24 sec. Before the operator could
identify and correct the problem, this lov level in No. 2 steam
generator corre,ctly produced a full trip of the S7RCS. This trip
closed the =ain steam isolation valves and feedvata: 1 solation valres
in both steam generators (T = $8 sec.). STRCS initiation also started
both auxiliary feedvater pu=ps. The sc=ber one pc=p perfor=ed as
intended, however, number vo auxiliary feedvater pu=p only ca=a up
to 2500 rpm, insufficient to feed its steam generator (No. 2).

The loss of feedvatar, first to one and then both steam generators,
caused an increase in reactor coolant te=perature, which resulted in
an increase in pressuri:ar level and reac:or coolant system pressure.
At 2255 ? SIC the pressurizar elee:re=atic relief valve received an
open signal. During the next 40 seconds, it received open and close
signals, cycled close-to-open nine ti=es and the: re=ai=ed epen. ~his
provided a continuous vent pa:h from the pressurizer to the cuench
tank. When pressurizar level rose to 290", the operator =anually
tripped the reactor (T = 1 min. 47 sec.) . Energy escaping through
the electromatic relief valve and =ain stes= relief valves caused a
rapid cooldo'.m and depressu:12ation of the reac:or coolant systa=.
Reactor coolant system pressure dropped to 1600 ?SIG (! = 2 -d

.

51 sec.) initiating the Safety 7eatures Ac: ation Sys:en c~'''

This started the high pressure injec: ion pu=ps and cle cMn
contai==ent isolation valves. L

'
i

i

.

O

b
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'4:h the electro =a:1c relief valve still open, the quench tank
:upture disc ruptured (T = 6 min.), relieving steam in:o the
cents'--ant.

.

.. ,

'alten the reac:or coolant systas pressure decayed to approxi=arely
Ug,#p; e1500 psig full high pressure injection flow was established and',

{- operator stopped the high pressure inject ( ,.-rlevel. y 6 mi gn sec. the
started to raise pressurize

\p'e.5 Gheop3,:- ---s.qi
had been heavily involved before this c1=e in pegaTn51g-s61 i_nM

% f ()/ tion flow to the reactor coolant pumps which hac caen stopped by the
.

'

/3 b ;i .' / STAS ac::ation. By T = 5 min. 20 sec. the appropria:e STAS signals'

/ had been overridden and normal flows restored to the seals of the "

1j pu=ps). Reactor coolant system pressure continued to decrease until
saturation pressure was reached and steam began to form in the reactor-

,

coolant systa= (approxi=a: p 4 = 8 mi This caused an insurge of I-

vater into the pressurizer ...; 2. ,... jn i,

ssurine level veut off scale '.

at 320 inches. During this level increase the operator, seeing {I'

average reactor cociant system temperature and pressuriner level
incrap '- - stooped one reactor coolant pump in each loop (T = 9 =in.)
todGuce t'he heat mKsto the reactor coolant sys:em.

Due to decreasing pressuntin No. 2 steam generator, the STRCS syscam
gave a low pressure block persi: signal at T = 14 min. 13 sec. This
alerted the operator to the lov level and feed condition of No. 2
stea= generator. He blocked the low pressure trip (T = 15 min.
18 sec.), took =anual con :ci of the speed of No. 2 auxiliary feed-
water pu=o, which connanced full feedvatar flow to No. 2 s:eam i

generator (T = 16 min.). The operator saw the rapid addition of
cold feedvater into No. 2 steam generator was dropping the reac:c:
coolant system ta=perature and reduced the feedvater addition to
this generator.

,

A: approximately T = 21 =in., it was dete: mined that the pcuer relief
*

valve was re=aining open and the block valve was closed, isola ing
the power relief valve on the pressurizar and stopping the venting
of the reactor coolant system to the quench :ank. At T = 31 ' . ,
pressurize level came back on scale. At T = 41 min. the operato

'

started a second =akeup pump to try and stop the pressuri:e level
decrease. This additio M cold va:er started the reactor coolan:

T system on a slow decreasing temperature ::ansient. At T = 43 min.,'

pressu:1:er level rasch='8 __'= lov level incariock and cut off the-

pressure injectica pus . --, - ]npressuri:er heaters. g t T = 49 mi :he operator started a high'f
s op the decreasing pressurizar'

,

} J 1evel.

O The level and pressu a in No. 2 steam genera:or again decreased to
the point where che STRCS gave a low pressure block pe =1: signal.,

'

/ he operator again *olocked the trip and, :hrough =anual speed control

/ of its a='i' m:7 faedvarer pu=p, restored level and pressure in No. 2
steam generator (T = 31 min.)

.

. . ,.__ . _ . - . _ _ - _ - _ .
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'41th pressuri:e 211 :: .s . :o recovering, the operator
stopped :he high re injec: ion pu=p (T = 53 md 24 sec.). At.

T = 57 min. he :: reactor coolat.: =akeup flov :o no =al. This
stopped the slov . g ca::or :. lant :emperature transient
which started at - 4.n . All pie : parameters were now fully
under control and .a: vas arous.2: to a steady s:ste condition, j

and a nor=al pla: :cun s:arted. I
i

l

l

.
3. STS""E*4-ECUT?ME';T 2N I

l

|
A. General I

1

There were -: : ers/co=poneo = vhere =alope' ration or
failure occur e the even . These are:

1. Steam yee -- n coa-- ' cystem - STECS (half-trip
initia:ic:

2. Power Re1 *t- (escilla:. and failing in the open.

position) j

3. Auxill:try 'ailure :o=e up to full speed)

The STRCS is : .y systam des nad to provide feedvater tos

the steam 3ene %r re=ove' * decay heat f:om the pri=ary
system unde.r a 4 v of hypoth e':ed planc operating conditicus.

-

These hypother .'.ftions io: da loss of no =al feedvater
flow, stea= 11 :..d feed 2: line breaks. The co=po-.

cents'of this .aelude sen. ; systems, logic and ini:da: ion-

systa=s, =ain isolation va? -t, steam :urbine-driven
auxiliary feed ps , feed. - - isolation valves, auxiliary
s:eam and feed . pply valves .md cross connec: valves. A
description of e-- ='s is ent ed in E:dlibit C of this
report.

A half trip of -~. initin. mis event by closing the
startup feedva ..) the steam generator, which
resul:ed in a ;p due :o 1 sam generator level. This

half tri ' td possible reasons for itspurious or 1 --

occurring, are ted in ore di below.

The pressuri:6 ..d i e f v i a 2h" pilot-ac::ated
relief valve :o the :: :ne pressurizer vi:h a...

motor-opera:s :*.;n or bicc '.se located in the line
i:n=edia:ely a :alief '"he purpose of this

,

| power reli=f :o provid ans of relieving pressur-

| 1:e pres :::;uirin;; :-ics of the spring-loaded
ASE Code *r.

_ . - _ _ . _
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During this event, the power-operated relief valve cpened, !

oscillated closed-to-open cud then failed to close and
re=ained in the open positics. Operator ac_ ion from the )
control room closed the isolation valve ahead of the power
relief valve about 20 minutes after reactor trip. |

1

The reasons for the oscillations and the failure of the power |
relief valve to close are discussed is nore detail below. ;

i

The steam turbine-driven auxiliary feedvater pu=ps are a par |
of the S7RCS. Upon initiation of the STRCS, the auxiliary |
steam supply valve to the feedvater pu=p turbine opened as '

called for. The No. 2 amr"f ary feedvater pu=p turbine came
up to 2600 rpm and rani,ed at this speed rather'than con-
tinui=g up :o 3600 rpm, which is the design speed. Operator
action at 14 inutes after rearror trip brought this pu=p up
to design speed by placing the control (in the control room)
in manual. Failure of this pump to come up to speed did not
materially contribute to this event, but did result in :he
No. 2 steam generator boiling dry, which added to the transient
condition in the primary system.

The reasons for this feedvater pump turbine to come up to speed
are discussed in detail below.

3. 572CS

The initiating event was a Steam and Feedvater Rupture Control
System (SFRCS) Channel 2 somenta:7 one-half ef p from an unknown
cause that vent back. to no: mal before the station co=puter could -

record the source. This one-half trip caused the following
events:

1. The startup feedvater control valve (S77A) on steam
generator No. 2 closed. This caused a loss of feedvate,r
incident on steam generator No. 2.

2. A one-half trip' on Channel 2 sealed in on both =ain
steam line isola:1on valves (MS17) . This one-half trip
deenergized at least one solenoid valve on each MSI7,

and resulted i= a "Mn Sem Iso 1 (2) Trb1" alars on the
s ation ce=puter for both MSIV's.

This momentary one-half trip could have been caused by
a spurious c:,ntact opening or gose connection ' a
wire in a SFRCS input signal fro . ---- .___: ? low
pressure svi::h, a steam generator lov level histable or
a nais feedvater high pressure differential switch. The
momentar7 oce-half trip could also have been caused by
trouble internal to the 571CS cabine:s. All possible
causes were investigated. As a result of this inves:1gation,
it was de:e==1:ed that an inpu: buffer card had failed.

a

_ __ . _ _ _ ._ . _. ,. -- - - - - . .-.
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C. Auxilia:- Feede=== Turbine Cove no

The a"vd'iary feedeu=e No. 2 failed to accelerate to the

nor=al speed e@he pu=p ca=e up to about 2600 rp=.0 g The stez= isolation valve openedproperly and t The governor,
a Woodward Type pG-?L with a speed changer =otor driving the
=anual speed setting knob, was calling for a higher speed
(the speed changer motor was turning in the "incranse" direc-
tion). As required, the governor was lef: in accordance wi:h
procedures with the speed adjus =ent at the " full speed"
posi: ion when the pu=p was shutdown. Lnen the pu=n was called ;

on to auto-start, with steam generator level below se: point,
the speed changer motor continued to drive, through a slip ;

clutch, in the " increase" direction. However, the speed
setting =echanis= vas already a 1:s =echanical high speed
stop applying a binding torque to the "T" bar, a portion of
the " feed back" linkage, not alleving it to d:cp down and
allow the piston red :o =ove down in the increase speed
direction. The undesired binding in the feedback linkage
gave the governor a false signal that the turbine was at the
desired speed. Once the torque was re=oved, by operator remote
=anual action, f c= the "T" bar, -le "T" bar d:cpped deva and
the auxiliary feed pu=p turbine proceeded to the high speed
stop ( 3600 rp=).

D. ?:essurizer ?over Relief Valve

Lhen the reactor coolant syste= pressure reached :he se: point
for the pow ~er relief valve, 2255 psig, the val ~e opened
properly. Eevever, there is a seal-in relay which : hen keeps
the valve open until pressure is reduced to a lower " reset" j
pressure (2205 psig). This seal-in relay tha: c==:rols the |
closing of the valve was =issing f cm the circui:. Without *

the relay, the valve reclosed as soon as pressure decreased
below the "open" setpoint. The resul: was open-close cycles
as pressure went above and below the "open" setpoint pressure
instead of one or two longs: blevs to relieve the high
pressure down to :he " reset" pressure.

After app;cxi=ately nine open-q1ose cycles the power relief
valve remained in the open posi:1on. When the valve was dis-
asse= bled it was found tha: the pilo: valve was s:uck in the
open position causing the =ain valve to stay open._ The eilot,

'

l valve vme e - -t- * ~% oeen positien due to r-t-~-- "-'

|n7a erial binding the sta= in :ne ruice area of the pilot
valve no::le.

.c
e

|,

I
- .1
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4. SYSTD! T?>JSII' ?S M;D MTALYSIS |
|

A. Transients

~

During this rapid depressuri:stion event (see see:1cn 2 above
and Exhibi: 3, Tigures 7-1 through 7-4), the reactor coolan: srstem
pressure d:cpped frem abou: 2200 psig cc about 930 psig in
7b sinutes and gradually recovered to 1800 psig in evo hours
(see Figure 4-1) . During this 7h =inutes the reactor coolant
outlet tempera:ure d:cpped at varying rates from about 580 ?
to about 533 ?. Approximately 30 =inutes af:er this inicial
ta=perature change, a sec=nd sicver and s= aller ta=cera:ure
changs from 540 ? to 505 7 occurred over a 21-minute period.
Folleving this see:nd ta=pera:ura decrease, the ,temperatura
gradually increased over a 2-hour period to 52S F. The rea::or
coolant inle: :e=perature changes and dura: ices were similar :o
those of the reactor coolant outlet temperature (see Figure 4-2) .

The secondary side pressure in steam generator No. 1 reached a
=aximum of 1050 psig and decreased to about 860 psig within
15 =inutes (see Figure 4-3) . The secondary side pressure in
steam generator No. 2 reached a m %um of 980 psig, decreased
to 610 psig in 14 sinutes, and returned to 860 psig in 2 =inu:es.
Twenty minutes later the pressure in steam generator No. 2 again
decreased to 610 psig and gradually recevered over a 2-hour ,

period (see Figure 4-4).

3. Analvsis of the Reactor Ceolant Svsta=
.

3&W has ce=pleted its evaluation of the Septa =ber 24 transients
*

and has fou=d no ha:sful shor: or long-term effects on :he reac:::
coolant system eceponents. For this evaluation 1: was ccusar-ta-
tively assu=ed that the total temperature decrease occurred at
the initial rate. This results in a 49 7 decrease in the reactor
ciolant outlet te=perature over a 6-cinute period.

The design specification for Davis-3 esse Unit 1 required the
evaluacion of 40 cycles of a rapid depressuri:atica event, which
included a decrease in the reactor coolant pressure f:cm 2200 psig
to 800 psig, a change in the reac:cr c=clant sys:em average
temperature f:cm 563 F to 500 ? in 15. minutes, and a decrease in
secondary system pressure from 1050 psig to 640 psig.

The major difference between :he ac::a1 transient and the design
transient is the rate of the ta=perature change in the reac:or
coolant sys:am. The ac:ual ra:s of ta=pera:ure ch'ange was :vice
the rate of the design ::ansient, but the total ta=pers ure changes

'was only 78% of that of the design transient. ~he set result is
that the fatigue usage of this one rapid dep:essuri:a: ion is about
the same as : hat predicted for one cycle of the design ::aisient.

.

4

*
p
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As a =cre direct co=parisen, the transien: event identified was
analyzed for the reactor vessel shell and compared to the design
transient. The issults were that the range in thersal radial ,

gradient stress for the actual transient was 5400 psi, and the
range of thermal radial gradient stress for the design transient
was 6600 psi. This comparison would be representative of other
chicknesses throughout the reac:or coolant system pressure
boundary.

The conclusions of the analysis are:

(1) Stresses in the pressure boundary did not exceed those
'

already calculated on a design basis. This is verified.
by the ac:ual pressure not exceeding 2500 psig and the-

thermal transien: being less severe than a co=bination of
design transients for a rapid depressurization and a -

reactor trip.

'

(2) yatigue life of the reactor coolant co=ponents is not
affected if one cycle of the reactor trip design transient
and two cycles of a rapid depressuri:stion design transient
are considered to be used for this transient. Two cycles
of the rapid depressuri:ation transient are necessary be-
cause the HPI system was actuated twice during the event
and two cycles are necessary to reflec: the ther=al transient;

in the high pressure injection co:zle.

The effect of the entire event on the fatigue life of the
steam generators can be accounted for by using one cycle of
the design transient for rapid depressuri::: ion and one cycle
of the design transient for loss of feedvater to one generator.

1

(3) The effect of the change in water level on the pressuri: :
has a very ninor effect on the pressuri:e shell stresses.
The pressurimer has been previously analyzed for the ther=al
effect of water-steam interface, and the change of level
does not affect that analysis.

.

(4) No significant thermal shock. should occur to the heaters,
because the heaters were deactivated due to a low wate:
level sensor and not reactivated until the level :ac vered.

(5) No dynamic effects were caused by the rapid pressure decrease.
No specific analysis was done, but a dynamic respcuse of the
shells vould require a large pressure change in the ordar of
milliseconds, and .he ac:nal change was on the scale of minutes.

,

i ,.
- - , , , ,



__ _. -__ __ . _ _ _ _ _

.

.

- 10 -.

The reduced feedvater flew to s:aam generator No. 2 was not
sufficient to naistain a varer level during the firs: five
minutes of the event and this s eam generator boiled d:/. The
primary concern with a- dry generator is the tube to shall tem-
pera:ure difference. In this event a va:er level was established
before the system cooldotm was started, and acceptable tube to
shell temperature differences were =aintained. This condition
is similar to :he loss of feedvater design transient, followed
by restart of a dry pressurized generator using the auxiliary
feedvater system.

The burst rupture disc on the pressuri:er quench tank resul:ed in
a stream of steam and water impinging on steam generator No. 2.
This stream re=oved a sec:ics of insula:1ec 10' high and 20' vide
from the 1cuer shell of the generator and i= pinged direc:17 on
the generscar shell. The camperature of the i= pinging water was
assumed to be 2120 7. A conservative avaluation of the rapid
temperature change in this local region of the vessel shall was
perfor=ed. The results of this evaluation indicate that this one
event used less chan u of the total fatigue life of the vessel.
The predicted fatigue usage fac:or for the 40-year design life of
the vessel in this area was less than 0.10. This jet i=pingement
did not significantly reduce the fatigue life of the s:aam genera:or.

The reac:or coolant pu=ps (RCP) experienced the following cceditions
during the September 24 cransient.

All four RC,pe=ps were subjected to the following:

0:00 Reactor trip .

1:10 STAS trip
1:12 Seal return valves shut for 1:15
1:13 Seal injectics valves shut for 1:52

All four pumps operated for 1:15 vith no seal
injection and no seal return flev during the
RCS de-pressuri:ation

2:23 Seal return valves open
'

3:05 Seal injection valves open
6:00 Sesam. formation

Pressure oscillacing near ?gA7 for 30 :s
45 minutes

36:07 Total seal injec:fon flev lov alar:2
.

Pu=p 1-1:

7:04 Pu=p tripped
7:45 Shaf: stopped -

36:07 About one minute of icv seal injectics f1:v
(near 2 gys)
71cv i= balance staried seal injection

26:30 Semi return valve shut
1:12:55 Standpipe level high

l 1:17:07 Standpipe level nornal

_ , . . _ . _ _ . . _ . _. __
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? ump 2-2: .

4 ,.'O '" sh vd%'ra
M :04 "E=p tripped
36:07 ..ist seal inje :icn for about one inu:e
36:22 il rr-:ra - e shuc for abouc 40 seconds

Checkou: of t ::or coolant p_._es was initiated to assess'

whether =ain: and/or repa.dr vas required as a result of
the transien:

Opera:icnal c'. e required -- demonstrate that no signifi-
cant da= age b -ed :o the r o bearings, shaf: and seals.
The first ser- :.ests were perfor=ed in Mode. 5 ,due to
operational : :2. Later : erational checks were performed
in Mode 3. 1 . :: :o be .,.:::ed individually for a
duration not :ed ten (10) cinutes, providing all defined
para =e ers re. L es:4.. ._d i d d es.

The operation. .ance was as ollows:

1. Lift pu=ps . :ad and ; shafts rotated by hand.
Torque v: not to r 'd 200 f:-lbs. A scathoscope
was p: avi - " sny m1 =achanical noises in saal
housing 2 0.is was sa- sfac:orily complaced on 10/3/77).

.

2. Mode 5 :es .. 2f, psig.

2.1 In:>cr. . ic: 1equire1-

a. C i 'over car nessures - all four pu=ps.
.

b. 3 --1 nneal vi: 'on probes - all four pt7, s.

c. f. pressure or s er.ics pressure.

i
i d. % ..be on - _:p.

.

e. S: ' ?.kage t-- 11ected and measured during
t! ..

! 2.2 Compu ..

Pri=:. < :ecial su- v trend for r*a"4 g RC?
,

| every /s.

2.3 The r.; li=1:s ve. c :o be exceeded:

a. Jarion
-

.: per.k to peak.

.
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b. ~otal standpipe leakage (upper seal leakage) plus l

seal return should not exceed 0.6 gps. If, during
j

the test this limit is exceeded, the possibility
Jexists of an open seal. In no case will total seal 1

leakage be aH oved to exceed 1.5 gpm. If this limit
is exceeded, =aintenance vill be required before
fur her pump operation.

c. An other nornal plant li=ics and precautions prevail.

2.4 Sequence of operation:

a. Secure standpipe flush.

b. Estaclish seal injection in accordance with plant
operating procedure.

,

l

Measure and record standpipe leaks;;e and return flow.c.
,

Confirm that total leakage li=1ts are nce exceeded. ;

d. Assure communication between control room and personnel
stationed at RCP standpipe leakage drain line.

e. Countdown f cm 10 to O

Start scrip char. recorders at high speed;
Start Reactor Ccolant ?ung 2-2 in accordance with

plant operating procedure. |

,

-

After approxi=acely H sec. , reduce strip chart speed.
|

'

f. 1

~

Run punp for two (2) sinutes unless any above T *~'es,

are exceeded.
.

g. Data assess =ent by 3&~4 and 3yron-Jackson representatives.

h. Fonowing assess =ent of data, pump may be run for an
|additional five (5) =1suces to allev for ran ing !

procedure requirements. I

1. FoHow above saquence on 2-1, 1-2 and 1-1.

j. Assessment of this data vill deter =ine what.ker any '

meintenance is required before high pressure operation
is allowed.

3. S'-d'ar tests were repeated with system pressure at greater
than 1200 psig before a f nal dece==ination on the conditioni
of the pu=ps was nada.

.

!
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All four reactor coolant pu=ps were run en 10/5/77 with :he
folleving results:

RC? 2-2 10/5/77 Run (2 sin.): I.

Steam pressure 225 psig 3rd Seal leakage
2nd Seal cavi:7 pressure 165 psig plus seal retur= flow 4.4spm

,

3rd Seal cavi:7 pressure 123.9 psig l

Hori: ental vibratice 5 - 7.5 11s
Vertical vibration .25 - m

After the 2-minute rm, the pu=p was run for 10 minutes for
systa= venting. About 30 seconds before the pu=p was shutdown,
there was a step increase in vertical vibra:1cn to 2.5 mils. |
The pu=p was run again on 10/6/77 for 10 minutes to check ou: ;

this phenemenon. The vertical vibration was again .25 =ils |
until about 5 seccads before shutdevn, when it increased to !

2.5 ils. To allev a longer run ti=e, 2-1 and 2-2 pu=ps I
were run toge:her for 10 ninutes, then 2-2 was run alone for |

|10 minutes. The ver:1 cal vib' ration stayed at .25 ils for
the entire run. This was sanitored during pu=p runs during
plant heat up. It should be notad that :he step increase in
vertical vibration was later assessed to be spurious inst:==ent
noise as a result of a loose cennector en an inst: =ent line.
Af ter the connector was :1ghtened, vertical vibration re=ained
less than .25 mils peak-to-peak a=pli:ude.

RCP 2-1

Steam pressure 225 psig 3rd Seal leakage g ,4 g7=2nd Seal cavi:y pressure 132 psig plus return flow
3rd Seal cavity pressure 70 psig
Hori:en a1 vibra:1ca 5 - 7.5 mils

RCP 1-2 -

System pressure 225 psig 3rd Seal leakage
4 * 4 *_""2nd Seal cavity pressure 40.29 psig plus return flev

3rd Seal cavity pressure 81.3 psis
'

Hori: ental vibratica 5 - 7.5 _ils

RCP 1-1

System pressure 225 psig 2rd Seal leakage 4 ,4 gp2
2nd Seal cavity pressure 77.98 psig plus recu:= flev:

3rd Seal cavi:7 pressure 39.27 psig
Hori: ental vibratica 5 - 7.5 nils

.

e

t

|

? |
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De apparent discrepancy on seal cavi:7 pressures on 1-1
and 1-2 uas checked en 10/6/77 by ins:alling pressure gauges
at the pressure ::ans=1: tars. Se gauges read as follevs:

1-1:
.

2nd Seal Cavi:7 7: essure 184 psig-

3rd Seal cavi:y Pressure 111 psig-

i
1-2: '

,

2nd Seal Cavi:7 ? essure 184 psig-

3rd Saal Cavi:7 7: essure 112 psig-
,

!

n e readings indicate the seals are staging properly.

1

3ased on the above performance, 3&~J saw no concern uhich would
jus:1fy main:enance at the ti=e.

By 10/13/77 all four reactor coolant pu=ps had been run at a ,

sys:em pressure greater than 1300 psig.

RC Pumps 2-1 and 2-2 have centinued to run f cm the initial
cold pump s: arts. 3elev is a typical line of da:a from each
pu=p.

RC? 2-1

System Pressure 1650 psig-

2nd Seal Cavity 7: essure 1034 psig-

3rd Seal cavity 7:sssure 500 psig-
,

Ecri:=ntal Vibration 3 mils-

RCP 2-2 .

'

.

System Pressure ~1650 psig-

2nd Seal Cavity ?: essure 1075 psig-

3rd Seal Cavity Pressure 588 psig-

Horizontal Vibramien 3.5 mils-

RC? 1-1
Steam Pressure 1650 psig-

2nd Seal Cavity Pressure 1056 psig-

3rd Seal Cavity Pressure 540 psig-

Horizontal Vibration 4 siis-

RC? l-2
.

System ?ressure 1650 psig-

2nd Seal Cavity ?: essure 920 psig-

3rd Seal Cavi:7 Pressure 520 psig-

Ecri en:21 Vibra:ics 3 =ils --

.-
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3ased on the above da:a, 3&'4 fel: that all fcur pu=ps were
in good operating condition and require nothing more a: this
ti=a than periodic ==nitoring.

'

3&*J has reviewed the resul:s of the operational checks and
has concluded that no detectable da= age has occurred to the
pu=p ce=ponents. 3&*4 censiders the reac:ce coolant pt.-ps to
be serviceable for suscained full operational cendi:1ons
with no require =ents for =aintenance.

A more detailed analysis was ec=pleted to assess the core
ther=al conditicus during the Septa =ber 24 depressuri:stion
event at Davis-3 esse Uni: 1. Core condi:icus were analy:ed
to (1) de:er=ine if stes= vas produced in the core, (2.)
deter =ine the caxi=,=2 in:ernal fuel rod pressure during the
transient,,and (3) deter =ine if -= ^ u= lif: force exceeded
the 11=1:.

Figure 4-5 shevs ::ansient ther=al conditicus as =eni:ored by
the reae:1=eter. The system pressure is =easured a: the |

pressure tap, which is app;cxd=ately 65 feet above the :op of
the core. pie RC pressure at the too of th- e--. 4, ,---- e,-

=acely 50 ps; m e --,- --. -.,..-.a ...... . s.,,,,,,, ,

L.wveraole and elevatien crassure losses. As shcun in
n pre 4-6, the predicted core ecolan: :e=perature is slightly
higher than the =ini=.=a saturacien te=pera:ure (based upon
measured pressure); hevever, there is sese uncertainty in both

' 'the =easure=ent and the prediction. Therefore. it is cessible
j tha: sece vaeor bubble for=atien (s:e2= aucoles in water) could
I trrE~Tecurred vd -u- --- c--=. An exa=ina:1cn of the reac: =ecer
La u;.gure 4-7) indien:es teat the RCS =ressure level was near

..

the saturation pressure 6 ess chan one hoq and that during -'

'
this time peried the pressure oscillated v,:n a variation .of
+ 50 psi. "dierefore, the =+u= ti=e period during which the
core could have been subjected to bubbly flev was less than one
hour. If bubbles were fer=ed during this peried', the fer=ation
would be in the liquid as well as en :he su= face, es cpposed :s
for=atics frc= a hot surface. '41th :he :e=peratures, ti==
duration, and type of for=ation, no significan: effect on the
compenents vould be predintad.

Prior to the depressurization event the reac:c: had been
operating at 15 power for approx 1=ately one vesk. I==ediately,

prior to reactor trip the pcver level was 9% of rated power.
The core burnup was 1 EI?D, therefore no significant fission
gas produe:1cn had occurred and sene was released. During the
60-minute :1=a period in which the indica:ed RCS pressure was
esti=ated to vary f:c= 900 :o 1000 psia a: the cp cf the core,

0:he average coolant ta=pera:ure was less than 540 ? and no
significant heat generatice cecurred *- *e fuel. An ini:ial
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evalua:ics had predic:ed censile stresses in the cladding
based u=on a =ax1=um pressure differential across the
cladding of 200 to 200 psi. This evalua:1on had been based
upon a 3CL TAFY analysis with an arbi::ary safety facter
added to ensure that ac:ual conditicus vould be bounded by
the prediction. A scre recent analysis, again using LUT,
has resulted in a predic:ed maxi =um internal fuel rod pressure
of 1000 psia. This analysis considered as-buil: fuel properties
and hot, near :ero power condi:1ons at a coolant average
temperature of $400 F. On the basis of this analysis it is
concluded that the fuel rod cladding was not subjec:ed to any
significant level of tensile s:ress during the subject +

depressurization even:.
.

3ecause the cladding was not subjected to a large, icng ters
tensile stress, no significant long cars effects on the cladding
resulted. The tensile stresses which could have occurred would
have little effec: on the cladding due to the s all stress level
and the shor. duration of the tensile stress.

6 lb/ minAssuming a coolant ta=perature of 537 7 and 150 I 10
system flev (per Figures 4-8 and 4-9), the net lif: force vill
be' less than 375 lb. The =ax1=um allevable lif: forcs is
472 lb. Therefere, we conclude that fuel asse=bly lif:-off
did not occur.
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5. EOCME'"? DAMACI. CI.E.Ci?? .WD REPAIR

'

A. Entrv and Cleanue
.

Prio: te entering con:ai=ent, air samples were collec:ed at
1I5030 (containment at: soni:or) for radiose:ive noble gases,
particulates, iodines, and tri:i=m; no airborne radioactive
materials were detec:ed. * hen c=ntain=en: vas first entered=

at 0550 on Septa =ber 25, 1977, to dece==ine :he levels of
conta=ination, dir: vas found on the val'aays on elevation
565' and 585' in the eas: side of contain=ent, and on 545'
eleva: ion the floor was ccepletely covered with dir which was
washed deva during the period when steam was being released -

f:cm the quench :ank and condensing on contain=en: s::ue:ures.
The dir: vas centa=ina:ed with ac:ivation produe:s of C:-51,
'J-137, Co-58, Zn-97, and Na-24 which were present in the
reactor ecolant system. Smears of the dirt indica:ed levels

2up to 40,000 dps/iOOcm ,
.

Decentamination was acccmplished by shoveling gross a= cunts
of dirt into drums, and vacuum sweeping the re=zinder. The
level of centamination in val aays was reduced to neet clean
area W 4 ts. Air sa-ples collec:ed during the decenta=ina: ion-

verk verified that con:amina:1on did not become airborne.

The cuter surface of s: cam generator 1-2 was inspected in the
regi:n vb ra the natal reflec:1ve insula: ion was blevn off.
3oric r a vere observed on the outer surface of steam
genert -1; however, these sinu:e quanti:ies do not present
any concern since the ta=perature of these surfaces are on the
order of 5000 7.

3. Ecui:=ent Da= ave

The pressurizer quench tank rupture disc ruptured from high
pressure in :he quench :ank. The steam fr m the pressuri:e
quench tank vent da= aged =etal reflective insulatien on :he
lower par: of No. 2 staa= generater. A ventilating due: above
the quench tank was ben:, and a ventilation louver had to be
replaced. Several pressurizer heater cables were dampened

; from the moisture, causing lov insulation resistance, and had
i to be dried out. Tour enbics were also found shor:ed to

ground, but it is not known if the failures vers a direc:..

result of the incident. No light fi=ures and a c mbustion
detec:or sensor in :he quench tank area vere also da= aged. -

Wenty-three (23) panels of reflec:ive insula:1:n vere defor=ed,
loosened or detached frem the icver ex:erier of :he staa= gen-
erator. ~he panels,fabrica:ed f::m thin stainless steel sheets
with at: spaces betvean. hem,'are appr:x1=ataly 36" x 20" x 4".

1
1

I

..
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The panels are formed to the conteur of the s:aam generato: !
and at: ached :o the exterior on a frame to support the weight.
Buckles and clips fastes :he panels ::gether. ?anels bicvu
freu the steam generator, fell to the ficor, piping and
ventilatica due: in the 1:=nediate vicini:7 Sc=e panels
were repaired and reused; others had to be replaced. The
damaged panels were in:ac: but were bent.

C. Reeairs <
-

_

All da= aged equipment was repaired or replaced. I:str==entation
i and equipment in the area vns checked or tes:ed for possible ;

da= age from the steam and water. |
*

i

Twenty-three (23) panels of reflec:1ve insulation were replaced. |
The other effected panels were s :aightened, repesi:1cced and I

reinstalled en the steam gen'rz:er.a

|
All essential and autenatically-centrolled pressuri:e: heaters
were returned to service. The vet pressuriser heater esbles
were baked, heated or air dried to res:cre insulacion resis:ance
to vendor recom= ended values. Caly evo of the four cables shorted
to ground were replaced with spares. The other two are on order.

A new rupture disc was installed on the pressuri=er quench tank.

The defor=ed ventilation due: vas straigh:ened and a sev 1:uver
'

"

vas installed in the duct.
,

The da= aged ligh: fixture and ccessicion detec:=r ve:e replaced. -

,

|
'

I-
,

I

|

|
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6. SYSTI''.5/IC"IpM'r* MCDI?!CATIC?? A!"O TISTT!?G

.

A. SDCS *

The Davis-Besse Instru=ent and' Control (I&C) Group has tested
logic channels 2 and 4 (channel 2) of the SECS, since 1: vas
indicated that the clesure of S?7A (star -up feedvater valves) led
to the sequence of events on 9/24/77. Logic channels 2 and 4 are
the only S ECS channels that ac:nate S?7A.

On 9/26/77, Maintecance Work order (Wo) IC-622-77 was written
to check the sain s:aam line pressure switches ?S 3687A throush
PS 3687H. A calibracien check was couple:ed on 9/27/77. All
pressure ss-1:ches ac:unted vi:hin 12 psig of the 612 psig set-
points. I&C persennel had nothing to repor: from the visual
inspection.

.

On 9/27/77, MWO IC-636-77 sas written to investigate the
remaining inputs to the SECS. 7:sssure differen:dal switches
2686C, 2686D, 2685A and 26853 vers tested per ST 5031.14,

i Section 6.3. The setpoint of the pressure differential switches
tested rznged f cm 176 psig to 187 psig, the se point being
177 120 psig. -

The steam generator level inputs to the S E CS vere tested per
ST 5031.14, See:ica 6.4. Again, logic channels 2 and 4 vere
tested. All histables tripped at the desized setpoints. The
desired ::1p setting is .5C9 i.013 vol:s and :he rcnge of
voltages for the bistablas tested were f cm .5054 vol:s to
.509 volts. - In addition, the level ::a=s=1::ar calibra:ica
was checked per ST 5031.16. I&C tes:ed for any non-
lineart:1es berveen ::ansni::e input and output, especially

*

at the icver ranges. LT-Sp9A8, LT-S?9A9, LT-S??36, and LT-
S?937 vere well within the acceptable limits as specified by
ST 5031.16 and no non-lineyrities were observed.

The ' inputs to the S?"tCS f := the loss of 4 reae:or coolan:-'

pumps were act tested since :his input actuates auxilia:y
feedvater culy. T'.is input dees noe affec: the feedvater.

valves or =ain steam isolatica valves.

In addi:fon to testing all the i=put devices, ISC checked
C5792. This is the cabine: for logic channels 2.and 4. All
inputs and cutputs were not=al for existing plant conditions.
I&C checked nachanical connecticus on the input and cutput
buffers,'and induced sechaniesi vibratica on the input buffers,
output buffers, =ain logic panels, and output relays ri:hout
any sys:em effect. The sain logic panels were hea:ed slightly
with a hea: la=p and sievly cooled to check for ther=al varia-
ticus, but this had no effec: on :he system.

.
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On Septa =ber 29, I&C :: d th'i :heth of SECS ter-Sm:icus. '"he
,

i following are :he res.: that check: |
|
.

.

1. Sc: sus on T337 (y. . blue) were :1ghta=ed 1/2 of a turn. This
is an input to :h. ..)n la vol: 1.;1c supply for C5792.

.

2. In C5721 (?eedva: 's one loose =crev was found on 21T311
Terminal 17 (left if T3). This screv recuired little movement
to thoroughly tig'. S is is a sain steam pressure switch input
to logic channel :

3. In C5721, 21:327 *. ae screws. arsinal 17 (right side of
,

Ter=isal Board) h, cightened 1 'ull turn. This is a m%4

.

steam pressure C ;ut to logic channel 3.

T e r-'' " ' 1 la (righ er=inal T -d) had to be tightened 1/2*

a turn. This is . .ura differant.ial switch input to the SE CS.
Logic channel 3 T4 .4f: .s' :

~ -"') had to be tigh:ened**
,

slightly. This is naam press. e switch input to the STRCS.

i ,i C vere ti ,:ened to their mounting.On Septa =ber 30, HIS I.! t
These are stacked svite -~ . f.ri:ch .:: themselves were secure,

but the entire packa;e - n the -- -ing. This switch unit
being icosa vould p :ba af*=- P rem operation. Te=porary-a

ju=pers were inscalled s*ne an inade ::ent =ain steam isolation
valve closure during 57 '.M :ko u t .

On Oc:ober 6, 1977, the . 4:ator 1 . '. i=st::=entation was checked.

out. 11C was specif;. a. ..:1;.g for no.. apikes that could have
caused an erroneous tri- malog i=p:. and ou: puts only had a 20 P.V..

(typical) AC noise. DC t '9ueared ss". ,

On October 8, 1977, eig - *-ael chart orders were patched into
the systa= for continue . . rias. Th .. corders were con =ac:ad per
the attached sheers. T. 4:e= vas then -*cked out for operah111:7

'

Pressure diff ::ential a: aerato:. level trips were tested.

Since the 57RCS was blo. lov s. .: essure, pressure svi:ch.s

trips were initia:cd a=c o b- : vis verified by a vol:=e:er
reading. These pressurr ' rucs ud' ' furrher tas:ed during the
S7RCS =enchly, ST 5031.. .. .n 6.2, c. .4:e da:e. Cecnacting he
recorders has indicated :.ee: on syste_ arabill:7



. . .- - . _ _ _

.

.

- 20 -
, ,

.

LCGIC C'3E; MIL 1 572CS TIST CCMi!C"!CNS

.

CONNICT SIG:AL
CCCIICT C W.CN TO LEAD TO *..

*NPUT 3u e ::.R TIST POINT BLc::R TIST POINT RECCRDSR C?EREL
4

25 '9A 1-1 T?4 1-1 TP5 9.1.48 1

8536893 2-1 TP2 1-1 TP7 9.1.48 2

'S3689C 2-2 TP2 1-1 TP9 9.1.46 9

'S3689D 1-2 T?4 1-2 !?5 9.1.48 4

'D2686A 1-3 TP4 1-3 TP7 * 9.1.48 5

'D2685C 2-3 TP2 1-3 T?9 9.1.48 6

.T S?938 1-4 T?4 1-4 TP5 9.1.46 7

.T S?9A6 2-4 TP2 1-4 TP7 9.1.46 8

i .5 7. 7:ver
supply cu:pu: 1-5 TP2 1-5 TP10 9.1.48 3

$631 2-7 T72 2-7 TP10 9.1.46 10
.

'b. 2-6 TP2 2-7 TP16 9.1.46 11

'

.326 1-6 T?2 1-6 TP10 9.1.49 12

|

1
i

.,

.

1

l
1

.

i

, .
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LCGIC CF.A*CEL 2 S?RCS TIST CC:CiIC"!CNS
*

.

CCN!ECT SIGNAL
'

CONNECT CC.'O'CN TO LI.C TO.

17UT, 3U::: s TEST POINT 3U7?IR TEST ?OINT RICCRDER CHANNEL

S2 lA 1-1 T?4 1-1 US 9.1.44 1

'536873 2-1 T72 1-1 I?7 9.1.44 2

'S3687C 2-2 T72 1-1 T?9 9.1.41 9

53687D 1-2 T?4 1-2 TP5 9.1.44 4
-

1

DS2685A 1-3 T74 1-3 TP7 9.1.44 5 !
i

DS2686C 2-3 TP2 1-3 T?9 9.1.44 6
i

. S?936 1-4 T?4 1-4 US 9.1.41 7
:

. S?9AS 2-4 TP2 1-4 I?7 9.1.41 8

5 7. ?cwer
,

upply Cucpu: 1-5 TP2 1-5 T?10 9.1.44 3
1

't** 2-7 TP2 2-7 T?lo 9.1.41 10
l

672 2-6 T?2 2-7 TP16 9.1.41 11

i

.3@6 1-6 T?2 1-6 TP10 9.1.41 12 |
l

.

G

i

.

.
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LOGIC CFENII. 3 S7RCS TIST CO::::IC"!C!!S

.

C0miEC" SIG!AL
CONiECT COE:CN TO . LIAD TO

'i?CT Bb e : r.1 TIST POINT 3b:::x TEST ?OI'iT RICORDER C?AINII,

S. iI 1-10 T74 1-10 TP5 9.1.47 13

S3689? 2-10 T?2 1-10 T77 9.1.47 14

S3689G 2-11 T?2 1-10 TP9 9.1.45 21

S3689H 1-11 T?4 1-11 TP5 9.1.47 16

~

DS26363 1-12 T74 1-12 T?7 '9.1.47 17

DS2635D 2-12 I?2 1-12 TP9 9.1.47 18

T $?939 1-14 T?4 1-13 TPS 9.1.45 19

.T S?9A7 2-13 T72 1-13 T?7 9.1.45 20

.5 7. ?:ve-
:upply Cu:;ut 1-14 i?2 1-14 T?lo 9.1.47 15

'68 * 2-16 22 2-16 T?lo 9.1.45 22

'671 2-16 TP2 2-16 T?l6 9.1.45 23

.336 1-15 T?2 1-15 T?lo 9.1.45 24

.

.

e e

1

;

i

i
1
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LOGIC CF>l?:GL 4 57RCS TIST CC! CEC TC!!S

.

CChTr.CT SIC!AL
CCIOi!C" CC1C'C:i TO LEAD TO

*

g?1~~3 3te r u TIST POD l 36:: u TEST ?O T RECORDIR CHA'CIII,

?S. 7I 1-10 T?4 1-10 US 9.1.43 13

PS36377 2-10 I?2. 1-10 TP7 9.1.43 14

?S3657G 2-11 T?2 1-10 T?9 060404 21
~

?S36873 1-11 TP4 1-11 I?S 9.1.43 16

?DS26353 1-12 T?4 1-12 TP7 9.1.43 17

?DS2686D 2-12 !?2 1-12 T?9 9.1.43 18

;T S?937 1-13 T?4 1-13 !?S 060404 19

;T S?9A9 2-13 TP2 1-13 I?7 060404 20

15 v. ?:ver
Supply Cu:pu: 1-14 T?2 1-14 1710 9.1.43 15

P ' ' '1 2-16 T?2 2-16 T?10 060404 22

?672 2-15 TP2 2-16 T?l6 060404 23

;396 1-15 T?2 1-15 ?lo 060404 24
,

:-

1

- |

|
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On 10/22/77, the 572CS again tripped f::= a spuricus signal. *he Startup
Teedvater Valve en stea= generator No. 2 ven closed. This ul:i=a:ely
resul:ed in a valid Steam Genera:or icv level trip input :o :he SECS
and the sys:em func:1cned as intended.

Thiswasthefirstspuriousc:hreceivedsince:hechar: recorders had
been connected :o the SECS. All infor=ation en the charts could be
explained except for a problem on S BCS logic Channel 4 ce=pu:e: alars,
?680. This particular r% nel on the recorder was in:er=1::en:1y f aili=g,
giving spurious trip indications. Of the 48 total char recorder channels,
this was the caly one that had failed.

I&C Technicians " checked out" the bad recorder channel for opera:ics.
They found that the channel was sensitive to any =echanical vibra:ica,
it did respond to a given input, and tha: the pens were slightly sisaligned.
7: m all of the infor=ation gathered 1: vas concluded thad the indica:1cn
on the bad recorder channel was an input from the 572CS.

The logic point under question then was the ec=pu:er poin: ("?680" Lev
Main Stean Pressure Trip). Exam 4-*ng other charts indicated no change

*

in the input to S ECS logic Channel 4. Thus it was concluded the problem
was internal to the systa=. In e m *"*"g the logic centrol diagra=, 1:
vas deter =ined 3 IC " chips", 2 input buffers and associated viring could
have caused the faul:. I&C perscnnel replaced all of the above equipmen:,
vi:h the enception of the intercennec:ing viring. The viring and buffer
connections were visually inspected, and no faul:s were observed. A
functional icgic tes: vas perfor=ed and :he sys:e= respended satisfae:crily.

?over Engineering had centacted Consolidated Controls Corpora:1ca, the l
manufacturer, And their representative was en site the mor d g of 10/26/7s. |

The manufacturer also rec =nended changing the sa=e equip =en: : hat TICo
*I&C personnel had changed.

*he anufacturer perfor=ed a respense time check on both input buffers
in question. The response ti=e test shewed no defects. TICo I&C persen=e1
continued to =cuitor one of the two input buffers in a tes: set. Tailure
of one input buffer did occur on :he test set, which indicates that this
was the cause of the half trip.

,

The manufacturer's represen ative also :ock a look at the logic sys:e=
w1:h an oscilloscope. Ze was looking for any arratic, coisy points, but
everything tested appeared to be trouble free. The evo input buffers
vill remain with TIco for further test and evaluatica,.while the 3 IC
chips were returned to the manufacturer for evalua:ica.

*he manufacturer's represen:a:ive on 10/27/77 ce= piled a lis: cf addi- |

; tional points they van: scnit :ed. TICo ISC personnel are assisting to
I connect up :he recorders.

.
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Af:e: the 10/22/77 eest. . :ud; Ja.: al:: ::ndue:ed to see if any
single 120 VAC or 125 I suit 1.duced veltage dip could have caused
the one-half ::1p en 1- . ' s u. :les. :he SG-2 SU cen::ci valve.
This study revealed :h. '.gle 'cui: .: these power supplies c=uld
have caused this p; chit .

The folleving changes * -ad to ' lesign of the SnCS since
the Septenber 24, 1977 -e

1. Annunciato s 'sve been a"ei where cenputer alar =s-

presen:17 ex

a. S:t tor leve! * 'f/?ull Trip for both Channels
1!

.

DP ?.alf.T:11 Trip for Seth Chinne2s 1b. }!a . 2:

&*

c. los _to: Cc. .? .:2p Tript

.

2. A new annun: .' ::=puter a .::= has bee = added for a
SECS Full T:

3. The rese::in; - OS rel: : ilar= will be delayed long
enough to 11

. :: :: :d :he even:.

These changes will % = t seen as pess.ile.

. .
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3. Aux 111arv.Tendet.::o Turbine Covernor

Before describing the =edifications sada :o :he auxiliary
*

feedpu=p turbine (ATFT) governor, the governor actics which
resulted in the binding vin be dese:1 bed. Figure 6-1 is a
drawing of the 'Joodward covernor PG-FL speed setting mechanis=,
showing the governor is the bound up condicien. The sequence
of events creating this condition is as fonovs:

1. When the 3cdine motor was at a mini =um speed setting, the
speed setting shaft nut was funy to the left. The link
raised the collar, cen:ac:ing the base speed set:isg nut,
raising 1: and the "T"-bar to an idle condition. The pivot
bearing would be contac:ing the ficating lever.

2. Because the gover=or is not rotating, the speed sec:1:3
servo re=ains in a fixed positica a: idle (as shcun). I:

emenot move un:11 cil pressure is available.

3. The thu=bscrew is contacting the lov speed step pin..

| 4. As the 3odi=a speed setting motor is ctated =cvard high
speed, the fonoving events occur:

4.1 The speed setting shaf: nut = oves :=vards the high
speed stop pin.

4.2' The link an evs the colla :o =ove devuvard.

4.3 The collar moving downward, anevs the base speed *

setting nut and "T"-bar asse=bly :o move dev=vard.

4.4 2e floating lever is fixed a: the speed setting
servo pisten end.

4.5 The low speed step pin and of the 11=k pushes de-m
on the thumbscrew, which pushes devn on the speed
setting pilot valve un:11 the dashpo: land c ntacts
the dashpot plug.

'
4.6 3ecause the floating lever is now fixed on both ends

it scope moving.

4.7 The "*"-bar continues downward, fonevi=g the ecuar.
The pivoc bearing leaves the ficati=g lever. The
"*" bar centinues dev=vard until the renaiser screv-

j contacts the fica:i=g lever.

4.3 The coua: separacas fr:s :he base speed setting nuc
and continues dcun a rd un:11 :he s::p pin in the speed

I shaft con:se:s the s::p pi: in :he speed se::ing shaf:
| nut.

,
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4.9 3ecause the 3cdi=e soco: continues :o reta:e the l

=anual speed set:ing knob, slipping :he clutch, a l
ltorque is placed on the speed setting shaf: nut,

link and collar. This :c:que against the "T"-bar
,

causes frie:Lon that locks the "T"-bar in place. |

!

5. When the turbine is started, the speed setti=g servo
piston noves downward with increas1=g oil flov, increasing
the speed set:ing of the governor. When the ficating level

,

ccatacts the pivot bearing, the speed setting pilot valve i
begins to raise.

5. When the pilot valve control land covers the =e:ering port,
the speed setting servo pis:en s: cps =cving.

7. 3ecause the torque is still present on the speed setting
shaf:, the "T"-bar is bound up, and :he governor is at
2200-2500 rpm.

8. When the Bodice speed secti=g =ctor is backed off f:cm the
stop, the "T"-bar falls dcun to 1:s high speed s:cp, d:cpping
the pivot bearing. The pilot valve =cves downward, increasing
oil flow to the speed setting servo u=:11 the high speed
condition is reached.

9. Any changes in speed se::ing shaf: posi:ica are scv nor= ally
followed by the "T"-bar, pivoc bea:1.=g, pilot valve, and
speed setting servo pis:en.

When the AF?T governors arrived at the Woodward Governo Cc=pany
factory, cne of the gover ors was placed cn the ces: stand. While
observing the operation of the speed se ing linkage, it beca=a
evident that a si=ple link fr = the speed setting pilot valve
(plunger) to the floating lever would allov removal of the believs,
coupling spring, lov speed pin, "C" link and dashpoc plug in the
speed setti=g pilot valve sleeve (see Figure 2) . This vould
allov the speed setting pilot valve :o overt:avel when the =oco
vas set in a high speed conditics with :he speed setti=g servo
at the =in1=u= posi:ics (see Figure 6-3) .

The required parts were sanufactured, the unneeded parts re=oved,
and the governors were reasse= bled. The gover: ors were :ested
at the Woodward fae:ory and the tests confir=ed that the
=edifications did re=ove all possibill:7 of the undesired bind-
ing of the governors. Surveillance cas ing at the station has
also confi:=ed that the auxiliary feedpu=p turbine governors
function p;cperly.

1

.
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C. ? essur : .er Relief 7alve

On Septe: 1977. he - 've was c:=ple:ely disasse= bled.-

The nsin was found to be clean. The sea:s on :Se no--(e
a=d =ain :sc vere la- .d. The pilo: valve was found
s:uck in pos -ten it was thcught tha: the pilot
sten was -Se -41.ce =- , was replaced and the no::la-

guide art 22 emned um :o rc=ove the = arks f::= :he galling
of the fe 1terial. T's "alve was reasse= bled and on
October 1 the alve - stroked six (6) ti=es vilh*

*

a pressu: . 4sure of apy.:xi=a:ely c00 psi. During this
tasting : - ~alve ag-'- - uck and the isola:1cn valve
had to be

'

The vale, 1: disnssenl: d and under closer observatica
1: vas fr .he pilo: . .e sce= vas =oving too far-

(3/8" vs asired). I: was also fcund that the clearances
be:veen t. ea and ::le guide were eco s=sil
(.000f" v5 .: uisi=== c: .001"). The clearances vare
opened up .c 5troke of hs pilce was shortened by
adj ustnen ' rncid posit e . The valve was tested agai=
successfu ..iing 1: ive (12) ti=es c= Oc:cher 13,
1977, a: : presi

* ef appro-1:a:ely 900 psi and2.

one :1::e t - ef 2" --1.

D. Relav/?use : checks

3ecause af . ..;:.g relay . :he pressuri:e elect :=a:1c
relief tal ..re; circuit. . extensive review program of
cheek.ing a' : :elay cab. .s was perfor:ed. All relay
cabine:s " :- were i- >::ed for =1ssing plug-in

,

relays anc s. A de: ailed aview of drawings.vas =ade
to determi <r--ice of , '- -issing 1:e= and its edfac:
on plant e ..a.. The ocu . di:Lonal relay and ten fuses
found sist tre replaced. ~5ere were no essen:ial func:1cas
affee:ed b; ional : :s relay and fases. The
=issing fu .ay vers generator iso phnse bus
centrol, a: lienti: -1 y cabine:s pcuer supply
and heater ' uits; "eed pu=p turbi=e lube oil
tank level ..an; and 2. .: coolant pu=p c==ponen:
cooling va ucn valve cc . s1. -

Neither :! :elay :: - fuses were cen: rolled under,

the s:acic and lifted e c=ntrol procedure. This
indica:es and reIc e re=cved by unk=csa
persons a: e :r.:u: and ; - .g .

V

,

!
... .
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E. Other Actions

ic11cving this incident a , training program was developed and
presented. This program was approx 1=ately eight (S) hours of
instruction and discussion covering the events of this incident,
including a detailed coverage of the transient and the actions
taken by the operators, and a refresher tradadag session cover-
ing the operation of the steam and feedvater rupture ecuerol
system. .

The ::aining was presented to all in the operating shift crews,
the manage =ent and staff level engineers and the QA/QC staff.

.
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7. EGI3ITS
..

-

. .

A. Event Chrenology

3. Event variables Plots
!

.

C. STRCS Description
.

D. 10 C?R Part 21 Lat:ar on Auxiliary Teedpum Turbina
Governor

E. Historical Log
.
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*7A Even: Chrono 1cGy-

.

21:34:20 5:artup Teedva:e Valve :o OTSG 12 van: closed on a "b ::1p" of :he
S eam and Teudva:e Rup:ure Cen::cl Syste= (STRCS) .

,

21:35:18 Reesived a couplete 57RCS : rip due to lev level in CTSG #2.

21:35:23 Main 5:eam Isola: ion valves ven closed.

21:35:26- Pressurizer ?over Relief valve cycled 9 ti=es before s:icking open.
49

21:36:04 Auxiliary Feed Pump (AI?) #1 was feeding #1 Steam Genera:or (SG).
AT? #2 did no: ce=a up to full speed (3600 ry=), and the discharge
pressure was no ,sufficien: :o feed #2 SG.

21':36:07 Cperacer ::1pped the reac:or.
,

21:37:17 Safe y Features Actuacion System Inciden: levels 1 and 2 vers
ini:ia:ed due o reac::: coolas: sys:em pressure less chan 1600 psi.

21:37:33 High Pressure Injectica (EPI) ?==p 1-2 was en and had nor=al ficv.

21:37:49 EP2 Pu=p 1-1 was on and had ac =al ficv. ~

21:38:13 Re-es:sblished Reac:or Coolan: Makeup flow.

21:40:22 Con =ainnen: Nor=al Su=p ?u=p cz=e en indica:i=g the Quench Tank
Rup:ure Disk had blown.

21:40:36 EP! Pu=ps were shu:deun.

21:43:16 kiliary 3ciler SystAem) s s:arted and at nor=al conditiens.- w ,

21:43:41 Tripped Reac:or Coolas: Pu=ps (RC7's) 1-1 and 2-2.

21:44:05 Re-es:ablished Rese:or Coclas: Leedevn flev.

21:49:57 .?u: AI? #2 in hand and ran 1: up to speed (3600 rys) and the: levered
the speed.

.

21:58:00 Closed bleek valve to ?:sssuriner ?:ver Relief valve.

22:15:22 Scar:ed second Reac:or coolan: Makeup Pu=p.

22:22:57 S:arted #2 E?! Pu=p.

22:27:24 3:cugh: #2 Main Teed Pu=p back en dth Auxilia:7 3eile stea=..

e

22:27:44 Shu:dcun #2 E?! ?.:=p.

22:33:23 Shu: deva il Reactor C: clan: Makeup ?u=p.

22:43:54 Shu:devn il end J2 AT?'s. *

|
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C. Svsten Descri::1:n

Steam and Feedva:e: Ru :ure Con:rol Svs:em

"

1. General

The s:eam and fendva:er rupture c=ntrol system (57ECS) is an automatic
system designed to protect against the folleving incidents:

a. Main steam line rupture, either upstream'or downstream of main
steam isolation valve (MSIV). n is condi: ice, if allowed to

proceed, could rapidly blev down both steam generators, resulting
in a rapid RCS cool devn and therefore a rapid reactivi:7
insertion under certain core conditions.

.

h. Main feedva:er line rupture. If on the s: as genera::: side
of the feedvacer check valve, :his is approxi=ately the sa=a
acciden as :he steam line rupture; on the feedvacer side of
the feedva:e check valve this resul:s in a total loss of
faadva:er,

c. Loss of all feedvater. This (as well as the above incidents)
could resul: in boiling both s:ca= generators dry. If -dis

*

happens, :here vould be no steam available for :"n-dng auxiliary
feedvater pu=ps to re=cve decay heat.

d. Loss of 4 reactor coolant pu=ps (RCP). This results in loss
of reactor coolant flow and therefore auxiliary feedva:e is
needed to es:ablish reac:or ecolan: natural circulatice. flow.

The 57RCS, upon indica:Lon of conditions a, b and e above vill isolate
both s:ea: genera: ors (close the =ain feedvacer valves and nais stezz
lias valves and trip the turbine) and s:ar the aux 1114:7 feedvater
system. Auxiliary feedvate is initiated to keep steam available for
the auxiliary feed pump turbines and to re=ove decay hea: from the reactor
coolanc sys:es. Cnce :his is ace ==plished, the operator will have time to
begin a cool down in an orderly anner.

2. Design Criteria

The design cri:eria for the S7ECS and the auxiliary feedvater
system are as follows:

Thesystesmustperform1:ssafetyduncti:nafterasinglea.
active failure has occurred. This =eans that the single

f ailure of any power supply, pt. p, turbine, ins::u=en: or
centrol system logic channel vd "- not preven: the sys:en fr m
rs=cving decay heat from the reac:or c: clan: system.

b. A nain s:es= line braak ups::eam of :he MSI7 or a sain feedvater
break devns::aas of :he sain feedva:e isola: ion valve vill

; disabit ene s:aa= genera:or. Af:e :his even: both auxiliary
feed pe=ps and :urbines vill be aligned :o :he remaining in:ac:
s:esu genera:or. ~his re=aining staa= se=aracer has adequa:e
capaci:7 :s re=0ve :.e decay hea: ft:= :he reac:c c olan:~

sys:se.

__
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3. Tune:1cnal Descrietien (Rafer to Iselesures 1 and 2)

l The 57RCS is divided for redundancy, diversi:7, and testabill:v
i into four logic channels. Logic cha=nels 1 and 3 form channel 1,

and logic channels 2 and 4 fem cha=e12. In one cabinet one
logic channel has an AC power supply, the other a DC supply:

i

Logic
Channel Cabinet Power Suceiv

i

1 C5762A T1 (120V AC)
2 C5792 Y2 (120V AC)

- 3 C5762A D1? (125V DC)
4 c5792 D2P (125v tc)

~

Iach logic channel receives the folleving inputs which vill cause
1: to tript

Six pressure svi::hes, two on each =ain s:ca= line seta.
at 600 psig decreasing and one on each nais staan line
set at 650 psig decreasing.

b. Two = % feedvater pressure differential switches, one
f:ca each mat = feedvater line (see Inclosura 1 for sensing

points) set at 177 psid steam generator pressure higher
than mein feedvater line pressure.

c. Two level ::ansmit ars with bistables, cue on each s:aam

generator set at 17" decreasing level on .he startup
ranger.

d. A contact from RPS punp power sensing circuit; centact -

opens on loss of all fcur RCP's.

The S7RCS cabinets consis't basically of an AC and a DC power supply,
input buffers, legie nodules, and outpu: relays. The output relays
de-energize to actuate their associated equip =en:. They also turn

out a light on the cabinet when in the tripped sta:e.

Each input to STRCS has a test svi:ch and light so that a ::1p
of that input can be initiated for testing purpcses.

.

The outputs f:ca the 571CS are contac:s frem the output relays.
These contacts are in the control circui:s for the 57RCS ac:ua:ed
equipmen:. ?fost components require two STRCS logic channels to
::1p to actuate. See Inclosure 2 fer a lis:ing of actua:ed
equipment.

There is a block fea:ure associated with the lov s:aa= pressure
::1p. To prevent the system f s actua:ing on c=oldcun, each logic
channel has a "bleck" pushbu::en on C5721 and en :he S72CS cabinet.
When steam pressure goes belev 650 psig a block per=issive light '

is received on C5721 alcug with annunciator and c =put.ei alar =s.
When :he block bu :on is pushed, :he channel vill no: trip en 1:v -

steam pressure and a "!C: 57. LCW ?RISS 2RI? 3CC" lish: is actuated
on C5721 as.vell as a= uncia::: and ::=pu:ar ala:=s. Ca a hea: p

the' bicek signal is au:: :.:icsily re==ved when :he s:aa: genera:::
pressure enzaeds 650 psig.

.

- - -~-w a m -
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here is ano:her block which is u:111:ed on cooldcun. If :he -

decay he:: sys:e= sucti:n valves f::= the reac:or coolant systa=
(DH11 and 12) are cpe, :his bicek vill preven: the opening of
:he s: car,inle: valses :o :he auxiliary feed pu=p turbines. 31s
preven:s :he S RCS f := star:ing :he auxiliary fand pu=ps when
all reae:or coolant pu=ps are secured en shu:devn. nis " block" is
aut:=a:ically re= ved when the decay has: sys:e= is shu: down on
s:artup.

4. Svsta= '.ceic

a. De response of the actua:ed c =penen:s depeds on the ype
*

of ::ip: (refer to' Inclosure 2)

1. On lov stea= pressure on one sai stea= line, both stea=
genera: ors are iscla:ed. In addi:1cs, both auxiliary
fand pu=ps are aligned :o the s:ea= generator which is
above 600 psis.

If be:h stea= generators go belev 600 psig, both s:es=
genera: ors are isola:ed and go, auxiliary feedvater is
initiated.

If any o:her ::1p (such as low s:sa= generat:r level)
ace ==panies a low s:aa= pressure ::1 , :he valves will9
align per low s:ea= pressura ::1p logic.

2. Cn high feedva:e: pressure differen:ial or lev stet =
genera:or level en one staa= genera:or, bc:h s:aa=
genera:::s are isola:ed and each auxiliary feedvater
pu=p is aligned :o feed its respec:1ve s:aa= genera:c:

(1 to 1 and 2 to 2).

3. On loss of all four reae:or coola== pt. ps, each auxiliarf
feedva:er pu=p is aligned to 1:s respec:1ve s:ca= genera:or.
De s:ca= generators are not isola:ed.

4. On all of the above even:s, the turbine is ::1ppad by
the S MCS.

b. The auxiliary feedvater pt. p sever === c===:o1 svitch in the
con:rol :cc= bus has 3 pcsi:10:s:

..

Auto-Essencial (S RC$)
ICS
..anual''

In :he au:c-essencial posi:ica, the aur "ary feedvater pu=pd
,

is in au: -essen:ial level cen::al. In :he ICS ;csi:icn,
the auxiliary feedva:e: pu=p is en level cc=::cl f r:= :he
ICS; via che Hand-Au:o s:a:1:n. In manual, the auxiliary ieed-

va:e: pu=p is c:n= olled by :he opera::: vi:h :he Raise-i.ever
svi:ch.

,

r
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The STRCS starting of :he auxiliary feedva:e: pu=ps vill aut:-c.

na:1:4117 rese ence the ::1p c:ndi:1cn en :he inpu: is re=:ved.
::ene of :he valves, h vever, will recurn :o : heir crigi=al
posi:icn uncil opera:sd individually fr = the cen::a1 ::c= c
a nev ::1p c=ndi:icn occurs.

' 5. Svstee 0:eratice

in order to unders:and :he operation of :he STRCS sys:e=, 1: is
bes: to follev the various sys:e= actions under several accidas4

conditions. The folleving cases will be censidered:

a. Steam Line Rupture
b. Tcedvater Line Rupture
c. Loss of Teedvace Pu=ps *

d. Loss of Tour Reac:c: Coolas: Pu=ps *

Rnclosures 1 and 2 should be used as an aid to understanding :he
descri; 1:n. All discussions asse=e 100% 7? operation ac s: art.
Sc=e nen-571CS se:icas are considered :o aid in understanding the'

::ansien:.

| (1) Sten = line Ruoture - Assu=a stes= line 1 shesrs devns: ream
of MSIV. Stea= pressu:e vill rapidly drop. When ei:her

: s:eam generator reaches 6CC psig, all fcur logic channels
will ::1p, isolacing both s:eam genera: ors. (See Inclosure 2 i

for specific valves.) The MSIV =akes five seconds :s shu ,
the main feedvater isola:Los valve 15 seconds. Seth s:ea=

,

lines will pechably drop belev 600 psig, :herefces, auxiliary
feedva:er vill ne: s:ar: until ene stea= genera:ce recovers
to abcve 600 psig. Aaxiliary feedvacer pu=ps vill align as
described in See: ion 3 above to feed the s:es= genera:c .

:ha: firs: recevers to 600 psig, vi:h both auniliary feed
pu=ps. The S7RCS will ::1p the turbine. The rea::or vill
::1p on icv pressure.

When both stea= generators are abeve 6C0 psig, the ::1p c=ndi-
tion aute=atically clears and the at=cspheric vent valves
say be used for pressure con::e1 cooldevn if required and
provided no c:he ::1ps are present. 4

(2) Feedva:e Rue:ure Line - Assu== feedva:e: line i shears up-
screa= of the feedvater line check valve. Teedva:e: pressure
vill rapidly drop. When either feedva:e: hea:e d: ps em
177 psig less than stes= genera:or pressure, :he STRCS will
isolace both s:aa generators and align the a"vd'iary feed
pu=ps to thei respec:ive s:ea= genera:or (1 :o 1; I :o_2).,
The reac:or will ::1p en high pressure and :he STRCS will
crip :he :urbine.

(3) Loss of Four Reactor Coelsn: ?u=:s - If all four.reac:or :: clan:
pumps ::17, the :urbine vill be cri;;ed by :he S?ICS and :he
reac:or protec:ics systa= vill ::1p :he reactor. The STRCS
will ini:ia:e auxiliary feedva:er. The staa= seners: cts vill
ne: be isola:ed.

db 20-23

_ _ - -_. -



.

*2 - .,

:-- , ea -- ,-.a..r-...-,-.- . , . . . . , , . , . - -

; ;; - . , - -
s . - s .s ' . w . .;

-< . ,. . .
i. .a... ...i. . ..

a:* ,..-. .... . .: .q w ...
f On, s,i ;Ni i ,/r. . ./g-]
-

.;/. s "
. ; ..

MN 7T*;W;*' N(3, f.E 50.' */A 'M
CONTC:. Y .i. I" .

--- -

; ,y 7 tc FV~.76 5 ~ W * 3 2-*
- c@ e v

d.|Ji ?!!D y A .' ,e :

grens F: "I.,g ' [-pos 7,,3,3 |& v
,

mu F n:..:= v. z u.. .
. .

c:..ru c v w.
I. -,

.

| cutu ys u
.

T7,P)47yg7g AF G02

e- e
g . p _!. %

g.
. ,

2.7fj.:D ?'f? ! "
sF,SLLL

z :.ra
- ,:..

_

I
*

.

At ;.

.

. .
.~ .

AF 35*L, Af # f 1

0 '

KJX .~ED ?' M? 2 y N. - >J

.t. e, 6'.b
\

.* '.*05 2:.2fA-O ls. '.
.

. *

mM 777';WATiR
CON 7Rct. VA!.VE

FW 771 FW 7 t.A * *..

.-- C
-

M;.!N FED 4,
. =

s
< ^ A -

;7
.

c Fv:na i St.L' - -

sF9A a ro?

Si.f. C*.'dT M L
' VM.VC.

J

l



- 34 -
~

-
_ .. - - .

's d, l L 3 tJ K C. 1 2 ~ 5' 3 m Ll 'o n . ~./ ~ d, .|I._I . c.N i 3, . a
s . . . - - - - - . _ . , . ,__,

= ATM . VCNT
" VALVE -

F.5 * 'MN STM ISCL --*

'If. l. ~/ C TV-It3 t)S
U MS lC1"

NRV
x * * es

't!.73 A
e CRAIN TO ),'p.'.7..f.i

CONO. $G -[ 4
.t t

r|

a- -ST FA15 j;77r,
MS 10\-I MS 294.

JL; :n
3 5 *?t.

, .

S L t' r
. ' - u fA2 ICl* E UI,'*%r..

|
. ..
Ja%IC

3 JL77D
.

.

.

m

MS 10!. 0.-

2 A.

,, .

*Z ..

|
c=v.,

AF
1-1 -

.

. .g.

*

G7/. *

ITL- X - -

''2 5x F3
3 f.:'.* *-
3 :,*:* ' s

SG-2 5': ^

&?.7/!'.
N .

-

~ ET .* t.M51070. ~7 3
~ '

2, '.a : .' ''8 -3

MS 100 .M MS 107 , p3 9g %Q-G37f*

'

I 3LY7M
3G37Napy

- /' '

.

9 M$ 37.5
ag

i D. N7*

M JCC- D

- C
u

-Y
ATM -

VEN7 PV- f C 11 A y
V.%Y E

I

.



-_ _ _ _ _ - _ _ ____

Si --

|. - *

e.
4

Te w w am 6. k g =
- = = = = _ = |

vs E".'
= = = = = = *L

| W5 W3 4 in a et
|

M
8= Z

e -
a. L. 2 .L .hN M g ha k to g h= 2m .a .a

a. 1 = = = =
= = . === = = . .

* * * * * * *
5 >*0 = = > > > > > > enq w n w a a w - ,

m . .
m s
N 8= >= b E= == to W". 2 l= = 2 2 2 2

= 3 3 = = = w = w .d a w w
3' L = L L L = L= = = = = = .se.g; O W3 g C C Q CEa. v3 g3 g3 ya to tn

C S
8 C
N b= H la em e= b @ f= 2 = Z = Z =

b = = 3 3 6 1 3 w w w w w W
= = = = = = . s = : L r, s. a. L3

.a v5 W3 sa ta un us | < sn C C C C C C
.

= =. .=
= *==

b g H S H=W H H M g g -4 > $ $ 6 - = es =aw = m
= = = = = = ! ;a. =LO .=

=
.=

to
-

=
*"

.

W1
-

W3C a E3 EA i.4 v3 to e as: ut O = v. W3
,,, I

"n""'
*

-= i
a= N 4 =e

@&*
@''* Ps >s Em g &= t= m !as le &= he S= >= &=*

M |'= 3 3 3 b b C .h= 3 = = 2 3 3
:= c -t=; + 3 = = = = = =

br. O= o v. v3 us v3 14* v. W: un v2 W: v3 ,

*G
aC

".
== m N ==

.s == em

* W E= >* L= %= b k e = W &= 2 = = 2 *'*
$=*

A w. = = b = = = m a em b w w w w C
61 *3 "J = = = = = = h LO = L L L L L

>* .Q. '. 4 to US (4 M W3 *E O= M O C C C G>
W11 .

Jh
- 3

0' C r*t C == 41
&mj sus i em

He == WI 6= b 9= b &= b S ha M = = 2 = C*

-1 p=t = = 3 h 5 = #== = aa ; w C w w
Et MO = = = = = = b =LO L L L L L S

u ={ us a ta si a n <s mO= 0 0 0 C C wu ,

M
. 3>=

a 4 ci ag' == ^

= en * == *A
W 9= b k 9'* S* U

&= *C !.=
t= mW >= >= )= la he to C

= = = 3 = b za. H = 3 3 3 = = ==

5 == v. IA
- - .n =u= = = = = == *s O -

W3 W3 W3 W3 = aOE W3 to M W1 4*a I
C

W as: a he

w =P f= 4 =e tee'

.C.> = " m =g g= i= t g= p. to g4 e's W em 3= to pe p. 9=
3 & = = = 2 = = 2! = b 23 2 = = 3
= t1 0 = = = = = = m s. c = = = = = = =

tal =2 n G2 to va ut W3 = Q= W3 61 to W3 U3 V3 * =8
:na. w u

3 3te. *'s

| == N .3 U3t 9 ri Pam

= O C S
zu k E = = ==M =< CW k g h H g w =

b w e- = to a w w A 6= c=w == == = 5 = =
l 'A = = = = = = g L O = L L L LLO 13 w

|= =O
H

O= ta C O O OC= >vi v3 n vi ta a m.un
== N
g a= .a= i

@ == N JP 3.I f"i
== C = *=

to ZW = 2 3 ==M S = nec M'
.

$= i= t= $= to $ ==
= ww 4 W :; :.a : 4 H e a.s= M = 3 g a =

to O = = - = = = > t:1 =LO L := L LL= U "2
= = . V3 us v3 vs vs va i = v3 C = C C O CC=| 4; *

I en S 9
=

C e == =8 g =.==
m ==C e

Y 3 e s= g.= 4 s g g t= g === *= 6=
= - = = - = - = uz -

e in = = = E = = a. E = = = = = oa
= = = W3 se ta v3 us a vi vi a v3 =3 W v m.

r'
U == g

.= == ;=

C C at S 2 2
== == 9= >= p. a= %= gm g p. to be he be )* u o

= = = = g = = = = = = = a L
in *A = = = = = L = = = = = = 3 3 ""
= = to vt in us :n ;,1 v3 W3 v3 v. W V1 51 : U

= ed a
==* 2 3

=s
5 (J
S ==

e= a==i m ,== la == 5*
s

aum aun as e me == hs

= = (n' = = U5 a 31
==== =* N *. = 0 = 3 == N Lg

= 2 3
== A == V U = 0 =

=; -a-4 gg
= 3 3

4 e== m
4v 4 : aC v *C v 0=0=
= w = w in == in - -. N w=w v. - v. a= == N a. . , T > >

An SIS e %1 W1 i K ** ==
W == M N 3. * LL0 b* C* M == M N a S. O O U| 1 4

i

* z 4 W% = .2 > >q *== q === $1 %1 a:e zf N S z
4=W === am em *== .Iasm e== ;l =

| = S = S
* = .* = L .% L 'an JE JE *t t 3; C U

L1 = == == .3 ==
= .J E 4!* -. a= M .==N; :al -WN '.1 20 .*

b j;6= == ; ; = = = d at : e== =al '.T *ni ., , = = = :.- = 4=
,

== w a4 g =,g=3 ag >
s Mt === t.*.==

[ * .1 7 "4 t *J J= J *=* J N e 4 4 w .J A d4 > . 1m 4 L.. Je.* *** J
m = e 4 Oi' == JJ;

, ut M 4; ;a. Pt 2 x w I wa a OM a 4 ;;.= c * =
2 a: **} L1 == r= y=

| 0 :. %. = %. L fL 3 4: e: o = % . :t % : L= b=;: == % *"*
. l $=a = ce= As et i += == % .* t* : 1 =.9= 41 <; <C ;m;

2 4 = u =. J g = '2 v' ' = *13 .u y a = ; = 0 3 == 3 - t M < < t = :;W at t< * -

- -- .v 0; O.---- w0 = U:= U ; . . .
.O. M . W3 W1 = 4 = .q v. w 4 w ;| g wN w I 44=4'a 3 4 = .= = == * =a = = N P"'= = *J; = U t -

M W w,U wt t
,

!
i

_ . _ . - - . - . . _ . -___- - . _ _ . . - - - . __
- - - --.a - ,.



_ _

.

.

..- .:n . ... .:. . a- 3.

..,
.. .

.

.b. . .. .
~

'._.-..~.ec...,-.Tile: 0017,0486, F.-36 r-
.. -: . .. .

.
.

.

. w b, ., .

Oc:ober 11, 1977

Lo w tu. 5. Rcs -
v.% .

Seri:1 No. 391 - '- h= *

M133 2:3 4 24:
.

Docke: No. 50-346

..

* *A t: . sanes C. *.v* 2;p e:9
.. .

Regional Direc:or, Re-ica !!!
* *'

office of Inspec:ica & Inf:::e=en: i

U.S. Nuclea: ?.aguis:::/ Cen=issi:n |
799 Rcosevel: Road |.

Clen Ellyn, Illinois 60137 -

. .

Des: Mr. Kepplar: |
-

This le::e: su;ersedes sy le::e: to you on :his subj ect d :ed Cc::bar 5,
L977.

.

In accordance vi:h 10 C7R Par: 21.21(b), this is : repor: of a defec: in
a c==ponc.n: ins:alled in :he 0 vis-Besse Nucle:: ?:wc: Stati:n 'Jni: No. 1.
The c:mpenen: involved is :he governo en :he euxiliary feed pu:.ps.

The muniliary feed pu=ps were supplied by 3yren Jackson' Pump Division.
,

The s:e== driven pu=p :urbine w s supplied by Te: y C :pors:ica :o Syren
Jackson. In : urn, :he :::bine governo: v s su plied :o Terry Corpers:ica
by Woodward Coverno: Cc=peny. The turbine governor is iden:ified s a
type PO-PL, whfch has : servc=c:o: cen::ci e= ploying a Bodine Elec:ric
C:=psny mot.or.

'

The defec: involves a pc:en:iai for the governs: co bind under cc::ain
condi:icas and p cven:ing :he turbine f := c:=ing up to design speed.

~

The oper ting pecc:dares for :his equip =en: called for cha gevc:no: :s
be pisced in :he high speed s:op posi: ion pric: :o shu::ing down :he
turbine. Investig:: ion h:s shet. - tha: vi:h :he 3cdine servc==:s driving
assins the hi;h speed s:op, c isalign=en: force is applied :o :he T-bar
of the governer link:Cs. This =isalign=cn: force creates a po:en:ial fo
:he governor to bind a: : speed posi:ica less :hsn design speed upon a
turbine s::::up. This =isalign=en: fer:e does no: always cause :he
governer :o bind and :his =iselign=en: forca c n be removed by driving
the 3cdine servc==:c: susy f::= che high speed s::p.

.

'~he safc:7 h::::d which ::uld be c:cs:ed is :he pe:cn:ici f:: be:h auxil-
is / feed ;' umps = f:il := c==c up :o dasi;n speed upcn s:ar:up. This
cculd resul: in : subs::n:isi less of au:cilisry f acdvs:e: fiev :o che
stes= ;;cnces: ors uhen such flev was required. This in turn ::uld :suse
signific:n: renc::: :::1 :: sys::= p :ssure/:a: pars:ure ::ansien:s, nd
signifiess: b iling in :he re::::: c:ci:n. sys::= if subs::::ial fec:y
hes: vere pecsen: in :he re::::: core.

. .

.-

ti.e i n. r n n ; n.. ..,; ,. .. ..y e.....,.... ..... .\.. . ..... . - ,NI,.. . . . - . . . . . . . , ,..
. - . .. . . . . .. .. .w.a. . . . . . .., . . . . . .

.
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The ev:1 cation :nd iden:1fics:icn of this defec: ves provided :o =e on
Sep:c=ber 30, 1977, and was discussed vi:h Mr. T. H::pster of ycur office
on Septa =ber 30, 1977. -

.

There are :vo iden:ical auxiliary feed pe=ps vi:h :he turbine governers,
described above', installed in the Davis-3esce Nucicar ?:ver S::: ion Uni:
No. 1.

The co :cc:iva ac:icn : ken ves to =odify :he governor including :he .

re=ov:1 of portiens of the pneu==:ic speed-set:ing mech:nis: :o. assure
th:: the governor vill preparly respend :o speed dc=and signals. The
pncu=atic speed-sc::ing =echanis: ves never an integr:1 par: of the
func:icning of the 2cvernor, beccuse :he governor c= ployed servc=c:::
c:ntrol. This =edific::ica ves scc ==plished a: :he 'Jcedvard Ccvernce
Co=peny facili:1cs. Subsequen: :escing sc :hese f::ili:ies has pr:ved

~

:he proper func:loning of :he severnor. The ::difica:1:ns were c =ple:ed
prior to the cur:cn: uni: s:artup. The governors have been :es ed for

.

proper fune:icaing en auniliary s:aa=, and the surveillance :es: vill.

be c mple:ed during Mode 3 of the cc :en: s:artup.

Yours very ::uly,
.

Af%W .+7s n
. -

-

Loue,., _s. ..c e. --

Vica Pecsiden:
.

*

Facili:ics Ocvelop=en:
..

.

db b/9-10

bec:
P. M. Scar:, Esq. .

C. Chernoff, Esq. .

D. H. Ususer, Esq. . .

. -

'J. A . 'chnson
J. S. Gran:
I. C. Nov:k
C. R. Oc=cck s'

. .
'

J. D.Len rdson .

J. G. Ivans .
**

R. Rosen:hal
.

?. ?. Anas . .
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I. Hists:1:21 ic: of Statien Ceers:iens (See:e=ber 24 - Oct:bar 28)'

Sept. 24 Reac:c: cri:ical a: 15" pcuer, generator en :he
line at 110-140 =v, perfor=ing con::els : ' .g

17C0 - Discovered stea= leak on stea= lead berveen
No. 2 Turbine Centrol valve and high pressure
turbine

1830 - Turbine-genera:or taken off the line to repair

steam leak. Reae:o crigical a: about 9
power.

2135 - Received Steam and Feedvater'Eup:ure Con:rol'
System Actua: ice, resul:ing in Reae:or Trip,
and Safe:y Features Actua:1cn

2345 - Plan: s:able at 1300 psig, Tave + 525 ?

Sep:. 25 0415 - Started Plan Cooldcun

0645 - Ceepleted ini:ial survey of Cen: sin =en:

Sep:. 26 Cleanup and repairs begun

Sept. 20 Cenpleted repair and replacenen: of =irror insulation
en No. 2 Steam Cenera:or

Oc . 3 ' Auxiliary Teedpe=p Ccverners re=oved and sen: '

to

Woodward Governer Fac: r7
*

Quench Tank Rupture Disc replaced' I
i

Cct. 5 Venced Reac:or Ccolan: Systes ana run Rea::c: Ccelan: )
?==ps to get data to evaluz:e sta: s of pu=ps and {seals. :

1

|Cct. 6 Scar:ed Feedvate. Cleanup in preparatica f= Reactor -

Cecian: Systa= hes:up

Cc:. 7 1330 - Received NRC app:: val es proceed vi:h plan: !
startup - )

Oc:. 8 1530 - Checkout of Auxiliary Feedpu=es (using
Auxiliary 5:e2=) cc pleted

Oc:. 11 A::e pted :o tes: pressuri:e power relief valve.
Unsuccessful due :o elec::ical circui: p :ble=s.

Cc:. 12 ?ressuri:e power relief valve cont 1 circui:
verking, s:::ked valve and it stuck cpan again

.

--
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Oct. 12 .
, 'e in verking en ?cuer Relief
Increased EC5 pressure to cenplace testing

: .:: C:cla.1: : .p s .

Oc:. 15 C rapsirs to ever Relief valve and tested
- _;:ul_.

.

Cet. 16 C . :ss:ing of .u:tiliary Feedpu=ps. Governo:s.

:- nodified by sodward :o preven: s:icking

1 =3::or cri f .$1

...ed the 12. ne
-

.

Oc:. 17 +:a cr syn - ::nized

. -a-=:or o ' -be line for overspeed testsd

' nien:ed Ka: :: Shu:devn f=r Uni: Pcver*
.

"- -?cvn Tes: '*e are nov back in ?cuer.

=~2:ic: Se nee

Oct. 18 0 s ted Ur. ..ter Shu:fevn Tes:

C .nenced Re: .: Startup

li -=:t:ce 5,.. ..ni:ed

I
*

Cct. 19 l'. ~ ----::: cf: e :o repair s:aa= leak
. . n ".c . .:rol Valve end U.? Terhine*

Oct. 20 0 :. rator syn- enized

?.CS caused icv s:ea= genera:orOct. 23 1 malf : rip c: :

'n e1. resul: in full SFRCS rip, Reac:or
#r.d SF.s

.

,Cc... 3/ ..- __ C. .. v. ....

Oct. 23 1: .s:s::: Syr .-1:ed

.

.
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CERTIFICATE i

I certify that I have read this transcript and corrected

any errors in the transcription that I have been able to

identify, except for unimportant punctuation errors.

.
-

Date: 09 0 b C,! 1 L 'N
's

Lecer3.s[p
,

e

S

e

e

9

- w - , ._ 7--


