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LECY B. JVGLE

naving been first duly swern was zalled as a witness .erein
*’as exanined and testified as follows:

EXAMINATION

Q *'ould vou state your name for the receri, nlease,

N Lecn 3, Engle.
2 And vour current sositicn in the N2C.
A At the present time I have teen tempcrarily assigned

3ulletin and Orders Task Group, TMI, and I am gresently on i
loan to !&r. Volmer, Division of Opera:ing Reacters, in :ega:i%
to the TMI-I restar+ order. ?
Q You have provided me with a copv of vour resume ;
which is four pacges. 1Is this correct and a complete cozv of %
7our professional and educational bhackground? i
i

A Yes, |
|
Q I notice on Page 4 on of veur sublications entitled |

"Reactor 2cwer Ixcursicn Studiss, " authorsd

l!‘
-]

7vou ané a

2cnalsd Peterscn as well as 7. R. Stras==sn. =

that 3ill

7]

Stratton formerly of the ACAS?
L8 it is. Yes.

2 fou appear to have autiored a numbe:r . azsicle

- —— - ————

Ac¢me Repeorting Compeny

<c3 43%-.298



L

[

e

P>

N

»?
-

=2

-

with My, Stratten.
A That is corzect. Waien I was emploved
I werk fcr Dr. Stratton.
MR, SIDELL: Let's nrave this rked as

the Engle dezcsitien.

(The document referred

for identificaticn as

Sxhibit YNeo. 1l.)

MR, SIDELL: Mr. Zagle, have

Vel aver

20siticn talten tefore?

THE WITNESS: Never.

MR, SIDELL: Let me tell you

going to be deing. Your testimony

and as suoh, even thouch we are in the

the NRC 3uilding in Bethasda, Marvland, it has

as thouch it were given in a court ¢f law befar

judge or jury. Therefore, it is that

necessary

srecise and accurate in your resccnses to av

can ke.

If there is an occasicn

a guesticn that I asit, please asik xze

-
-——

<0 explain you what I am lociktia

way of a reszmcnse.

Since the court zezortsr is i B

taxing

.-

-
bt o fyed

weculd Se helpful veu weuld
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433 438 saes

briefly then

is sworn,

guestions as

for clazisic

S 4 -
- -

answer

{

\

in Los Alaros|
Exhibit Yo.ll

tC was marked

Dercsition

rour de-

what we

of course,

Chairman's office in

the same a2Iifs¢

vou be as

veu

where ycu don't understand

tion, and

-~
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- ——
i be

S
.

= o gn g
-———— .




—

& |

with either a nod of the he2é or other cestures sut rather

audibly so that you responsaes mav te accurately recorded.
furthermore, I woulé ask that vou wait until I
!
f£inish a cuestion tefore vou Degin vour respense, even ‘ouga:
|
vou may knew where the cuesticn micht De heacded. I will also
tsy and restrain myself Zfrom asking mv next guesticn befcre
you finish your answers, since it is obvicusly much easier
for the reporter to recors one of us speaking at a time.

At the conclusion of the dezositicn yveur testimeony
will be transcribed and presented to vou to review, to cc::ecL
if vou f£ind any necessity for corrzection and to sign., 1If
you do find corrections that are recuired in veour opiniecn,

7ou may make them, of ccurse. Should we deem tiiose changes

20 be of A substantial nature, we will be entitled toc comment

on tiiose chances, and thcse comrents may adversely affecs
vour credibility. Therefcore, the necessity 2gain arises %9
be as precise and accurate in your resncnses now &S You ~an
ce.

Do 7ou have any cuesticons concernince what I have
just stated?

THE WITNESS: Yo.

3Y¥ MR, SIDELL:

2 Ia 1973, approxinately the middle of the vear, whas
fosition did vou hold with the NRC?
i 22 e niddle of 1978 I was ?roject Manager ia =X

Acme Repeorting Company
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-ﬂb&ccaﬂatnr Reactors Branch Ne. 1, Divisicn of Pro
ment,
¢ and in that position wers 7ou restonsible ia one

asrvect or another for the cperaticn of lavis-2esse Unit 1 i

A Yes, I was at tiat tire,

2 Can vou tell me what yocur zespensili.:ties included

relative to Davis-Resse Unit 1 at that tire? '

|

A At that time the primary concerns were »rovidin !

mendments to either licensing conditions or technical speci-;

|

ficaticn requests that the licensee may have provided. At ;
that time there was alsc, I believe, in Agril of '78 the

problem coming up on burnable poison rod assemblies which

at first happened at Crystal River. And being a generic

Problem the Toledo Edison Company, the licensee for Davis-
3esse 1 was beginning to indicate that thev would be =aking
the latch assemblies cut on these burnable zocisen rod assenm- |
Dlies, and that that would recuirs a maior amencdment. I

was engaged in setting ur the staff review for that item.

At that time I also had resconsitilisv for the

38AR 2035 Standard Plant. 3Anéd at that tinme we were inssc whas
vou weuld call Q-2's, which were zositicns coing cut zalaziv

€2 what the s%taff's review was as =ha= =:i=-a.

Q -

e

'™

.. . . &8 - 4 -
TeCaAl. JAViDC conversaticr.s in lacs cr

b o T wl o - : TP
2iddle 19278 with an individual by <he name of James Crasswell?

Acme Reporting Compeny
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A Yes. I bDelieve that relates =2 burnabla zeoisen
|
]
]
]

rod asserblies. I thin. I first met Mr, Crestweil at a meet-

|
|
|
|
|

¢ Tat is the Phillips Building in Sethesda?
A Sethesda. That is ny first rememberance of Mz,

Crestwell.
] Do you recall the dav of that meeting? l
A No; I éo not.

Q Did there come a time after vour initial meeting

with Mr., Crestwell wiien you discussed matters relating =-

other matters relating to Davis-3e¢sse in the fall of 197872

A 0. I do not remember directlv talking to Mr.
Crestwell. Most of my conversaticns with ISE Region III, l
which incidently was where Mr., Crestwell was located, was ’
with the inspector on Davis-3esse 1, which was Tom Tamblin
and also with Tom's chief which was 2ick Xnoss.

2 Are you awarce of how Mr, Crastwell fits into =2
-2ganizaticnal structure with Mr. Xnopp and Mr., Tamblin?

L It was my understanding that he had teen assigned

to that pasticular group insgecticon ané that he also was |

making inspections cut there at Cavis-Zesse as zar:t ofF taas
gToup.

& And Mr., Crestwell's arsa of concera wvas oore liaisad
or 2iaite then Mr. Tamblin's area of zesponsidbilicy?

A Well, I had cverall zespensisilley from the standpein-

Acme Regorting Compcny
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of licensing con lavis-3esse 1, and my -- Tom had been on

Cavis-3esse Zor a long, locng time, and my main intaractieon

were with either Tom or his immediate superior, Dick Xnopn.
e Dc you recall speaking with Mr, Crestwell akout

the problem of the Davis-Besse cneratsr blocking the safety

actuation system Sefore and turning coff the IPI system, that

occurred on December 29, 1977 at Cavis-Sesse? Strike *that.

~= event occurring on Senterber 24, 1977 at

Davis-Besse?

,
A I do not remember directly talking to Mr. Crestwell

abcut that aven+.

2 Dié ycu speak with Mr, Tamblin abcut that event?

i Oh, many, many times.

o] What was the substance of vour conversasicn with
hin?

A That gces back to the very initial beginning of

the event.

The September 27,7 1577 .tzansient?

L*]

A September 24, 1977.
Q I mispoke. Ycu are corrace.
That transient, nct the lNovember, 1377 4ransien=?
i The event I am thinking of is <he Sepzemtaer 24,
1377 transient at: Davis-Sesse.
2 And what was the suts%anc2 of rcur conversaszisn

Wwith Mr. Tamblin concerming shat =ransien= at Davis-Zesse?

Ac¢me Repor 1g Compeny
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-8 They covered many days afser thaz event in determine
|
ing and assessing all the matters that relatzed o that event |

33 far as ecuipment that vould neeé %c he prezared or the
status of the plant. And I think the first time that I ==

“r. Tamblin was sent cut as part cof a team right after fiat

event. I believe he was sent out on the 25th. The event
occurred Saturday night, and as I reremler he was sent out
Sunday as part of a Teanm,

And then I had varicus ccnversaticns with ai=m

later on, the status of the plant relating to the various !

s7ystems that nad been invelved in that incident.

|
2 Did you discuss any preoblems wish loss of ;ressu:i:;:
level indications?
A ‘Only generally as the event went. We discussed
2 lot of items. That is cne I did not discuss in de*ail. Orn

as it related to the overall scenaric of events =ha+ has |

haprened. E
o What did you discuss concerning =ressurizer level 3
indications? i
' ‘
A I don't remenber any item with sgecificiecy, juss |

in relaticn to as events occurred, as zhe sressurizer level

came up, as the operastcr may Mave seen ii coming up and shus

S a2y S T 4 . S :
cIf the hich sressurs safesy indecticn, acsuasicn. Likae ==

iaitial ocsurrence when =ie pressurizer level wens ue and

- -

.

Sle cperatcr saw that level going up, and manually scrarse

Acme Reporting Comzany
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Zad you bDefore thie Septermber 24, 1977 Davis-Sesse

x>

transient been aware of any other instances ¢f 3&'7 reactors
where there was a loss of pressurizer level indication off
scale aigh?
A MNe.
G "ould you consider that this particular instance
cf loss of pressurizer indication level high was rather
exceptional?

3 Wy I did not at that time,

D

My was that?
b I was interested in zhe overall cerformance ¢f the
Plant, the total transient, and all matters related, like
the auxiliary feed water system, the seccndary systenm, the
Jrimary system, damace which had cccurzed to the even:, such
as stripeing off insulation on the llo. 2 stean generatar,
spurious trip in the steam feed water and rupture cont
system, the cavitation of the reactor coceclant pumps.
1 was concerned that the transient in regazdis ¢
‘<. Cesign specifications of the eguipment had not been

exceeced by the transient., I was concarned in all af these

. . . ; R
events total picture as relating 4o getting thas slans, which

o

I knew they wculd sconer or laser ‘vant %o restar=, and
v .ated $0 assure =vsell that all cf these things kaé zeen

tazen cars of.

Acme Reporting Compeny
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1377 were rou aware of whas

relilance an cperator n»laced on rressurizer level indication?

A I knew that 1t was one cf the rarameters which he
observed.
Q Would ycu say that vou knew it was one cf the mcre

significant or substantial elements that he cbserved?

A Yes.

Q2 Would you also say that at time vou knew the opera-
tor relied almost exclusively on pressurizer level indicaticn
%0 inform as to the status of core inventorv?

A Mo.

) Have you since that accident learned that to be
case for onerators cf 3&W reactors?

A, -Based on historv from that date it has become very
apparent that the gressurizer level was an extrerely imcor-
tant indication to the cperator.

2 Yould you conclude that it is an ecually importans

-
-

dicator i

e }
14

terms of accuracy of the iaformation provided
the ocerator?
A No. I think the pressurizer level may not be as

important as other rsarameters.
2

|

Well, Mr. Eagle, I believe v cuesticn was dirsscstad,

Jore o the accuracy of the pressucizer level iadicaticon as
o its importance to the orerator in running She systen.
12 oy cuestion vas unclaarzr -- I am locking for the degree

Acme Reporting Company
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of accuracy vou now Lelieve the cressurizer level indication

to have in 3&W reactors.

A It should be as accurate as can be feasibly rade. |

|
% It should be, but i3 it? f
A At the rpresent time I wculd say Sased con past

events, no.

¢ And which past events are vou specifically referring

A Three Mile Islané.

0 Any other situations?
;h ::O.

|
o Are you aware of lcss of rmressurizer level in icazién

Pro2lems occurring at Rancho Seco?
A S0,
3 At TMI-II in March, 13732

e Yeg )

P

t
|
|

]

G At Arkansas-I?
A

- - -

Yes. I recentlv have zeen Project nanacer Zcr A:ka:L
Sas luclear-I unit-2. And in discussion with ke licensse
after Three !tile Islané-II and 2iscussing sore of the simiazi-?
tins with the Davis-2esse even: in =he firse 8ix minutes as
comzared o TMI-II, the licensee menticrned == =e thas thev
naé had a preoblem in shi cecass.

——

. et » . Cbasl
Q Jid they t2ll vou when =he acciden: sccusres:

- ] P . L - - - - -
A I 2en't remember if shey 2:i3 or 3id act is sha=

Acme Reporting Company
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éiscussicn.

Q Can you recall if it were Lefore the accident as
Three nile Island?

A It was aSter the accident that talked to then.

b Do you know whether or not they fileé a Licensee
Zvent Rerort on that problem?

A No; I do not.

Q Would vou be in a positicon to pe apprised of that

fact if they had dcne sc?

-

A No; I would not, because
for Unit-l. I was project manager for Unit-2. Unit-l is

a 3§97 plant; Unit-? is a2 Combustion Engineering 2lant.

Q Do you know iZ there is any cross-licensing between

the two plants for cperators?
A In sore areas there are zrcbably areas where the

cperators ~re trained for both pl

2ct state just what thicse arsas are.

Are ycu fairly certain that some crerators are 1li

censed to cperats both unit t Arkansas?

A I would guess thiat they are.
b3 "hy would 7cu make that ceonclusien?
A 3ecause it is very zcssible that scme of their

-—

senicr creratcrs may nave had the necessary excerience ==
quallily them Zor both 347 plants ané Combusticr Zngineerinc

-
slants.

Acme Reporting Company
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Q Are you familiar witli the control rocms of bota
Arkansas uni<ts?

A io; I am not.

2 Do you know whether or nct both control rooms are
the sare in terms of setup?

A No; I am not.

Q Are vou familiar with the distinctions between the
Combustion Engineering and B&W facilities?

A As regards the nuclear steam supnly systen, I have

a

(1]

eneral kncwledge of the differences in the two systems.

At Dces the Ccmbustion Engineering system have a cnce-
1rough stsam generator?

A Vo; it does nct.

o -Does the B&W svstem have that feature?

A Yes; it cdces.

2 And as a result of the cnce-tarcugh stean gene:a::r}

do you know the length of time it takes- the 3iW reactor &= g

D0il dry? i
|

A To the best ¢f my recollecticn it is abcu:s 30 seconds.
2 Do you know the length of time that it takes for
a CE-Reactor to beil drv its stean cenerassr?
A Sased cn the best evidence %5 dat2 I %think it is
abcut 20 minutes. .
2 Aand these are recircuilating steam cenerassars in a

Acme Reporting Company
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A, fes.

2 Do you Xnow of any ~tler distinctions
two steam plants, CZ and Ba&wW? for instancs,
actor have a PORV?

A Yiculd you restate the guestion?

2 Yes.

A Yes; it does.

Q Dces a C&E React

A In most cases th
Mluclear-l Unit-2 there is

Is there merely
That is correct.

Do you know aocw

A I helieve there
Q De you kncow how
A T™O .

-

Dces a 3&W Reactor

have a PORV?

or have a PORV?
at it true. Ecwever,
no PORYV.

a code safety valve?

many there ars?

are tWo.

dces a2 38 2

.—0
&

-

-

s
oetwveen

-

cn Arkansa

many there are on the 3&W Reactor?

a 3&W Reactor and the CE-Reactor at Arkansas?

A Cne difference is in the 3&W plants thev have th
vent valves in the core. Comb stion Engineering plants do no£
nave that valve,

2 At all.

A At all. The reactor ccolant pumes and sSheis acsual
elevations -~ I can't samember the exact distances though ==

Acme Reporting Compeny
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elevazicn zcsitions for ra2actor scolan= sumps, the 20t and

cold leg, where the surge line for +ae Fressurizer ccnnectss

£o the hot leg, I would imagine --

.4

FSAR == I weculd finéd a lot of lissle Gistincticns where there
are differences.
] Dces a svecific CE-Reac+tor at Arkansas nave a sres-
surizer lesvel indication to indicate core inventory?

A Would you repeat that guesticn?

o3 Dces the CE-Reactor at Arkansas have a pressurizer |
level indication to indicate ccre inventorv?

MR, TRUBATCH: IZ we coulé break the cquesti

ion up =--

- -

I think it is the existence of the indicator ¢
3Y MR. SIDELL:

2] Tces the CE-Reactor at the Arkansas Plan<s hzave a

¢ What is the purpese of i+?
|
A The primary surscse of &h Pressurizer lavel is =o

indicate the == i3 =2 give an indicasion of reacsor coclan-

velune. |
Q In the core.
A In the core.
o That is the sarme functicn as =» Pressurizer laevel
indicater places in the 2:iW Teactar; is is not?
A =at is righe,

Acme Reporting Compeny
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e Is there any diffsrence hetween =he =wo reactars

at Arkansas whether o

L

not the operator relies on one or the
other in different manners cr thev are agercximately the
same?

A I am not that familiar with those corerating proce-
dures to answer that questicn.

o1 Are there alternative methcds that the cperator
at Arkansas-l and the CE-Reactor can determine what's going

en in the core besides pressurizer level indication?

—— - —-—

Yy

or
instance, temperature, pressure in the Srimary systen.

A How, I am quoting from memorv from the FSAR, ves,
they have primary coolant pressure. They had Thot, Teold
for the primary system, and they also can integrate that o

Taverage. -

)

—-——

D¢ you know what the normal cserating tenrerature

h

-

the tail pipe on the CE-Reactor a+ Arkansas is?

e
(Pause.)
The average cr ncrmal cperating temperature ¢on th

- -—— -

tail pipe at the CI-Reactsr a+ Arkansas.

A Tail pipe encompasses a lot of items. I need fursiesr
srecilicity on what you mean By a fail zige.

2 The reactor temperature duriac normal cseratiorns.

P The use of the ncme..claszurs "tail Pize"” I can ealy

asscclace with the zise downss=raznm

- .
- B

O
(1)
]
’l‘
1]
"W
O
[
L
O
4 |
0
o
1
]
]

fate it £ any cther isem.

Acme Reporting Company
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2 That is what I am lcoking for, th

temserature as

that location during normal cperatiag conditions.

A I just do not remember that maxinum temperasur
that would be con there. -
e How about for the 3a&W Reactor a:t Arkansas?
A I do not know at Arkansas.
Q Would a range of 180 to 210 or 220 degrees be about

)

right for normal operating temreratures

A That certainly would put it in a range compared
to the cpening cof a valve under pressure, and I would =ain
it would be mcre towards the 220 decrees than the 180.
o Weould an cperator at the CE or 3&W Reactor at Arkan-

sas be ible to conclude whether or nct the PORV was ocened

if he read a temperature at the tail pipe of aperoximately

260 degrees?
A 2607

Q Yes.

A At 260 degrees he would either Xncw that thas valve

was oren or had been opened.
Q Based on your crior response at a
220 cdegrees at the %2ail pice would se normal

:-O’e

fcr eizher the 34 or =he (CZ-3Seactar a-=

R - . 3
catller you would ceonclude that a senTerature

would De excessively abnermal. I would =has

Acme Regeorting Company
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MR. TRUBATCH: !May we g0 0ff the reccrd.
MR. SIDELL: OQff the record.

(O£ the record.)

MR. SIDELL: Back on the recor:c.

TEE WITMESS: Yes; that would Le abnormal.
BY MR. SIDELL

Would a temperaturs of approximately 604 decrees

e

indicate that the PORV had failed opened?

A Yes; it would.
Q Rather than merely open as a temporary release cf

stean anéd then clcse.
A Yes. To get it up to 604 that weculd have reant

that you had steam cr steam water passing throuch there.

Q Which under normal crerating conéditions would nct
have?
A At is coivect That would put ycu back dewn

around within the 180 23 220 reginm

W

fahreniheit at the tail pige on either of the Arkansas :eactc:f
!
1

whom I believe vcu indicated went tc investigats the Septemd

1377 Davis-3esse trarsient? 'as :fhere a repor+s that was
cenerased?

b Jes. There were several rezcrts cenerated. 1I:
oy secsllection that i

Acme Reporting Company
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P>

it was arouné lovember 22, 1977.

) Jere they befcre the liovember transient a:t Davis-

A Yes.

o} Can you recall the conclusicns of that repors?
A The conclusions of that report went into the investd

gations in the early days right aZter the event and ensuing

|

nsvections they made to insure that the eguipmen: such as the
reacter coclant pumps, spuricus half-trip and the steam feed
water rupture control system, the turbine governcr on the
le. 2 steam generator, and design basis specificaticns for

egquizment had not been exceeded in the transient

Q Can you recall whether or not there was as a resuljy

of the September transient the installaticn of a positicn

.a

aztuaticn itch or indicator for the PCRV?

*

A I remember in the ISE Repor: == I believe it was

either the I&Z Report or the licensee supplement %5 the LI

o —

where they stated that they were guing £o put pesiticn indi-

cating in there sc that they could have specifi ity on %the
cetermination of the POVR. But that really was related
e magnetic sclencid valve which weuld give an iadisa<ic

-

whether the stem on the release valve was cecen or clcse

2

P vWiculd that merely mean that there would e an :indi-
caticn where the cperatcr conclude that an electrical signal

Was sent o clcse the valve but nct thas in facs ske valve

-
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was actually closed?

|

Qe

s

.

A I believe =.at was the cucted cdesign that wculéd De |
put in there, that the signal was reading, that the sclencid |
|

valve was in the correct sositicn.

-
sheould be?
L8
2
PORV at
A

name. I

cannot

But n merely that the valve itself was where it

b -

I believe that's correct.

Can you recall the manufacturer's design of the

Davis-2esse?

I+ will come tc me sconer or later. I remenmber tha

think of it at this moment.

Would it e a Crosby valve?

i ' :
At 8 i,

B

2 -Is that distinct from the tvpe of manufacturer
P0RV's at other B&W plants?

A I believe Davis-Besse was &the only one that had
that tyze of valve.

X Do ycu Xnow whv?

A Mo; I éo not.

Q Are vou familiar with the mechanical distinctions
Setween the twec types of PORV's?

A Not at this soint. I would have <o lcck at e
cesign.

3 Do yeu xnow whether oz 2t it is easier £o 3ut on
in atsrs showing an actual zositsicn of a Csoshby 2C0RV than

Acme Reporting Company
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it is Sor a.Dlresser PCRV?
A I couldn't begin %o answer that without
at the design diagrams.

o

e shcow you a sackets

[

2

addressed to Mr. James G. Xeppler,

Keppler from Terry D. iurray,
3esse Nuclear Power Station, entitl

able Occurrence WP-32-77-16 Conce:x
occurrence, " which is some 59 pacges
1f you have ever seen this docunent

A

1
-
..

- (Perusing documens.) I
tefcre.

This document just referr
written across the
Yes, sir;
Is that your handwziting?
Nes

(Perusing decurent.)

b Do you recall whether cr

Tesort to ycu?

dist=ibuted

vas

A A CozV wWent to me Zecause

case at thas ané +there

<Je,

Acme Reporting

ST3 f23%.:0e

dated of deocument 1ll-14-=77 anéd date received
which includes a MNovember 14,

tation Superintendent,

locking

o2 information which is
K-E=P=-P-L-E=-R, from Toledo
is
1977 letter %o Mr.

Davis=-

ed "Supplement to Record-

ning the September 24,
in length, and ask you
docu~

befcre. (Bandin

ave seen that docurments

197

eé &0 2150 apvears =2 have
pace; dces it not?

that is

. o
20t TAls CODY oS e

-

- Was

-
—

2 4
i e
wouls TaCslve 12

Zore,
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shown vou

have?

22

Could this sarticular cdocurent that I have just

be your copv or a copy ¢f the one %=hat was sent

No. I still have my copY.

-

Could this then be a Xlercx of the cne you still

t could well be.

And, therefcre, the reason for the appearance of

-

cn the cover page

It cculd very well be. As I remenber I made scne

Lerox ccpies sco pecole could see scme of the informaticen.

-

u call whether or not you ma a .
Do ycu recall whetle not y e copyY ©

srovided the criginal cf this report to anvone vesterday?

A

2 to this

P
Cresswell
dealing wi
transient?

-
B

“llo, net yesterday.

MR. SIDELL: Let's have this marked as Exhibit o.

depositicn.

(The docurent referred Lo was narked

for identificzation as.leposition

37 MR. SIDELL:

- - & &3 : < e -
~0O you rTecollecCt any ccocnversaclicns wita .. vanes

of Region III ixn late fall or eazly winter of 1978

% .am : . p " - - & 3 ,
-1 i@ Liastec.on ci ti -AaT.3-3essa SezDiarmter wd !
S B ’

< do a0t rerenber ever lavinge talked oo Ixr, Crest.
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23
other than that meeting that I szoke %0 earlier -- Well, I

only remember sreaking o Mr. Crestwell directly at whas

I believe was the April, 1978 meetinc whers we were Ziscussi:

the burnable pciscn rod assembly.
MR. SIDELL: Off the record.
(Of£ the record.)
MR. SIDELL: Back on the record.
BY MR. SIDELL:
2 Mr. Engle, éid you particizate in the on-sit
inscection of Davis-Besse in September, 13772

A I was ocut on a trip to Davis-Besse on September

30, 1977. The occurrence of that -- I was notified on the
Szulkiewicy

Previcus Wednesdayv by an AndyKSHEabéeeh~(ph.J wheo was in the

Instrumentation and Control Branch that DSS was planning %o
make a trip to Davis-Besse. And he asked me if I were goinc

I answered him, "I did not know about the tripz.”

3ranch and asked Jerry if he knew abcu: this t=ip, and Jerzv

I then called Jerrv Mazetis ¢f the Reactor Sys:tenms

indicated he was going. I then nctified =y branch chief thacz|

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

That happened abcut Wednesdav nocn, as I rementer.

- A< 3

I did not get any word until, I believe, it was Thurséay ncen

that my manacement 2ad decided that I weuléd go cn thas ==is.
i1 Temenmber tlat very clearly because the secretary hadéd =2

-~

work very 2ast to get =7 tTavel set udn.
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I did go to that meeting on Sertember 30%h.

DOM\’.\—V
o) ,Can yvou remember wnether there was Mr. Semiegk
representing Te-Co. at that neetcing?
. Domeck L
A There was a Chucxzaea*e there. He hacd just,

recently macde prcject manager for Davis-Besse-l.
¢ Can you remember whether Terry Harpster (zh.)

from Regicon-3 was there?

A Oh, ves. I rememcer Terry very well.
Q And W. S. Little from Region-3?
A I do not remember W. S. Little distinctly as being

able to relate to hin.

Q HBow about E. C. Novak from Toledo Ediscn?

A Yes, very well, because I had dealt wizsa 2aim
the li:enéing Process con Davis-Sesse.

Q And Lcwell Rowe (ph.)

A ' I know Lowell Rowe verv well because I haé als
dealt with Lowell on licensing matters.

Q And Arthur Mc8ridce from 3&W?

A I Xnew ther=s wera 35W secple thers. I can's r
€0 McB3ride himselSf.

Q Were there alsc zecple from 3echsel there?

A There wers2 alsc zectle Zrzom Sechzal tiere.

o ia other words, a presty substantial meesing.

A s weuld say absut == oh, thiaking ¢f <has rzo:

S5O0 secple there.
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2 Ancé as one of the topics of conversaticn 2f =his

i
eting at Davis-3esse cn Septerter 30, 1377, was there o nti%n
cf the fact that tie cperator had turned off the HPI svsten :
shortly after it was initiated cn the basis of his observa:i:A
of increasing pressurizer indication level?

A There have been sc many scenarios on that, and I
was involved in so many scenarics I cannct reallv state --
remenber that it was menticned there, but I believe it was
Secause I perscnally tried to see that that meeting describe
the overall scenario ¢f the varicus input parameters related
e it.

Q And was there also mentioned at that meeting of +£he !

PORV failing cpen?

-

A Absclutely.

-

* Co you remember the length ¢f time into the tran-
sient that the cperator recognized that :the 20RV was s=u ]

cren and as a result clesed the block wvalve? i

A 20 minutes as scram -- manual scram. :
|
Q So, the cperator scrammed the reactcr, not thas

any’ autoematic scram was instituted; is that correct?

A That's ri ight. That cperatcr right after -- ch,
approximately two minutes after she spurisus signal in sa

stean Jeed water and supture contrsl system saw the Pressurizer

-evel ragidly building up, ané 2e manually scrammed tha: re-

- 2 - - i %a 9
actsr. And as I rememter 20 minutes =2 closure of ke Al
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valve is based on T egu 2ero at the nanual scram. |
e "T" as time or temgerature? :
b !
A TiTe . :
i
Qe Can you recall whetiher or not there was any report |
|
that was produced as a result of the September 30, 1377 meetiag
at Davis-Besse?
. 8 After that meeting on the 20th, where we got their

reactimeter data

feactimeter measures rapid

a

up of the 3sW :eac:orﬁkduring ShacSewn- and testing. I

£ data.
ian this édata and

Sunday, preducing a poster-si

which was data

intervals data during
A

And on my way home

n

that 2&W == which was a ==
oy _
the stars-

Friday night I becare very
I spent the weekendé, Saturday an

ze grazn which I felt would de-

scribe thé overall events. I werked both days con thas.
This is the graph. I weuld ke claé %o cet repro-
ductions. I would like to keep it. It is a souvenir =2 ze,

but I weuld

I transcriked absc

Se glad to get cocpies of it.

&
chart.)

(Randineg

tes Srom that

issas anéd coordéia

- 2.1

Teactineter data and produced what I felt was signilicant
curves relating to the incident
On Monday merning I briefed =y branch chief as o

B :
the meezing.

Ané shortly

—

t0lé e tha+t CTSS was

-= %Lhat was scmewners

)

5¢ 7cu recall tae

3 2
tlersalter

v waale

- . : + . -
varTy Mazetls cal.e< e

- -

azound 8:30.

- -'—a-
- - — -

dazts
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5 A That would have been -- Let's see. ‘e went cut there

n
31; Priday, the 30th, anéd Octcber lst and 2ad was Sasurday and E
3 Sundayv when I worked on that grarh, and Menday weuléd have ;ee;
+ Cctober 3rd, I believe.

; |
5§ o) Anéd that was the date of the meeting. ‘
5é A In the morning.
7| I to0ld Jerry I had this graph, anéd it was large

.

5: size, and it might help him in explaining to the DSS peccle
9? he overall transient. He said, "Crre on down." Ané I went
10 there. He did use that to give the gene:al\ove:all picture.

I got the feeling that it was(e?e DSS meeting and uncerstocd

2 that Jercy was going to be producing the trip report.
9
13! Qe Is that a standaré report after an accicdent such i
e . |
4| as this cne? |
155 A That depends on various matters. A trip repcrs
|
16 | should be issued. During tie course of that meeting, it
17 | was determined -- the meeting being described nere -- that ;
4 !
8 the CfZice cf Enforcement and Inspection would maintain lead |
19

responsibility on ianvestigating the accicdent. At that tix

0 | * =

.

< Cecame very concerned that I wanted to follcow through very,
2 very clesely on ecuizment that Jav have broken down, eguigmen
-2 : that needed remairs, and felt that I had o iaterface ver’,

very cicsely with IS ané o %eer a close -=- and alsc the

‘o

&
.‘
s
7]
)
2
(7]
17
1

t2 Xeep a clcse status on how 2lant repairs wers

Progressing, Secause alter all I was the 3rciect manacer,

-
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ané I knew that sconer or later the licensee woulé want to
bring the plant back up. I .felt it was my resconsibility to
see that thcse repairs, based on ISE

completed prior to the time they brcought the plant back up.

So, I waited to issue a trip rerort based until
I felt that I&E and the inspectors who were cut in the field
actually at the plant, going tarough it in detail, haé reached
sorme definite conclusions.

Q Did there ccme a time when the inspectsrs did make

specific conclusions abocut the September 24, 1977 transient? |

-

A Yes. I think it was in that week that I am speaking

|
0f == I think it was cocn October 6%th, which wculd 2ave been

a Thursday =-- I called =-- it was either Tom Tamblin or Dicl

Kncpe. I called them constantly. I was making a bether of

Sut I called either Dick Knopp or Tom Tamblin and

wanted %5 know based on thei

inspection what actions thev
were going to take prior to allowing the plant tc ccme back

to == to cperate. They indicated to me -- I believe by Fricday,
which would have been the 7%h, that they were gcing &0 issue
what is called an immediate acticn orier specilying £o the

licensee what acticns would e reguired.

: : : gty v i ‘
>3 D0 you kaow i they ia fact &id ZSile that Zepors?
b o - . .~ 1% - e
L I cannct exember actually seeing a copy of thas
immediate acticn letser, Sut I knew that the licensee, in

Acme Reporting Compcny
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talking to them about thincs that were coing on, that IsE

hnad acztually specified "There are things veou are going &2 do.

Like you got tc make 34l analysis of the excursion in case
C&3R had been exceeded, any fuel rupture, whether they were
within their design basis accidents." 7For instance, "Check
cut that spurious sicnal cn the steam feed water rupture
control system. Check your reactor ccolant pumps in case
-- because of cavitation for reactor seals and impellers.”
Of course, they had to cet that insullation back
on that steam =-- No. 2 stesam generator. There was another
itanm that I became very concerned abcut, anéd that was tae
relay valve in the electromagretic solencid.
Q Controlling the PORV.

A Controlling the pPORY.

It Decame aprarent that that relay had been nmissing

and I became verv, very concerned about =hat relay valve nis-

sing. I called bcth ISE anéd the licensee, ke man veu just
menticned, Mr. Lowell Recwe, and Zucene Novak. I was conce
That thers had Leen a breakdown in procedures scmewhers =has
"Why was that valve =issing?"

New, it must be understsod that that particular

item is non-safety ¢rade. Sc, it dcesn's:

'
‘l
i
O
‘o
1)
(33
(8]
Fi

Q) 3rocedure. 2ut the licensee had what was called a velleow

-

. . & 93 ek s % . M P ‘
caeck-c2f list which =Y maxe QUIlIC Tre=creratilcna. tasis,

which indicazed zha+< =hat valwve 1ad seen workines r:

-
-
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Jeen in there, but that relay was missing. Ané that is what

causec that PORV to stick cpen.
I was ccncerned "Was it sabotace," or "Were thers

other relays of that type missing?”

2 Would the cperator have nad toc ever clean the relays

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

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

at all?
A Yould you state that guestion again?
e Would the cperatcr ever have to take the PORV apart,

o clean the relay that was apparently missing on the date

of Septemter 24, 19772

A First, 1'll answer vcur guesticn this way. First
of all, if vou are speaking of an operator ia the control r=c

I den't think he would te in that area making =-- cleaning
elavs.

tem 2, inastuch as that was not a safety grade

QA item %o check, I éo not kaow with any specificity whas
the licensee's check procedur’ may have been cn that rzelav.

Sut, nevertheless, the relay was missing, anéd that concerned

dezl sxclusivelr

=}
o
]

|
&
J
"
.0
O
"
0
o
n
o
)
0
4 |
fu
'l
fu
0
1

“ . - - - D .
Wit Sle contresl Tocm operator, sut with anvene as tat< ¢2

Toledo Edison who may have been iavelved wisth cleaaning £
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relay and taking it apart. Do vou know if that is a situ

that occurs, the relay is periodically cleaned or is the

unit a sealed unit and is not subject to maintenance?

A Since it is nct a safety gracde item, I don't knew

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

3ut I weuld like to say I became very concerned about that

relay valve, and I talked to Lowell Rcwe, who is vice-presi-

dent of construction, I believe, at Tcledo =dison, ané I

talked to the I&E pecple.

I think based both on my concern ané the licensee's

concern, ané I&E's concern, Tolede Ediscn made through-nlant

search where other relays of that type were to assure them-

selves that they were in there. As I remember they alsc

Put scme notices up on the wall asking anvene who knew any-

thing abcut this relay missing to come fcrward ané <o =ell
them about it.

Q Were vcu at all invelved in the investigation of

the electrical setup of the PORV at Davis-Besse cn Septemd

24th?

A dot to any greater specificity than I have just |

relating. If there had ceen a matter come up =hat

b

to specifically address, I&Z woulé have issued a trans?
cf respensibilicy to DSS and then I weuld have zeen- iavel
in setting up tle time o ge:t the reviawers == lock a= is.

Ané there never was a =ransfar of leaéd sestcensili
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Q2 Do vou know as c2 this date whether cor not thers |
was a problem with the electrical setup ¢f the P0RV at :av*s-?
Sesse?

A Inasmuch as that relay was missing, there was an |
upset.

Q Is that based on the missing comoonent or the elec-

trical wizing of the valve?

A To my knowledce it is the missing relay which cut
ofZ the signal.
o} So, at this date vou are unaware of any srodlenm

that existed with the electrical wiring cf the PORV at Davis-
I

|
3esse in Secptember of 1977; is that correut? :

A Well, to get current £rom one place to another yeou

can say that a relay is part of the electrical systenm.

Q Another srcblem exclusive c¢f the relay?
!
A No; I d&id net. !
:
Q And ycu currently are unaware ¢f any greblem in-

volviang the electrical system o2 the PORV at Davis-3esse ex-

cluding the relay at this point and time?

A At this point and tinme.

2 Do vou recall whe was at the Moncday, Cctcher Ird
meeting?

A I remarker a lot ¢f them, and they care in at &il-
ferenz tizes., Of course, thexe was Jerzy wheo I 2ad nensioned.

Qo cer=y Mazetls.
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Szekiswiez

L I believe Ancdy Sakeapieenr was there. Jim Xnight
A
of the Mechanical Engineering Sranch was there. I believe

Ja RQJ N Qq. aw

-acqo—aoeen \-h ) was there who had been cne of the XX ;eoplej
|
that went out to the site. Vince Leung, L-E-U-N-G, was there,
|
|

and he is with the Auxiliary Systems Sranch.
2 How about Carl Seyfzit (2h.)?
A Carl Seyfrit was there. He was with Is&E.
Q Zow about Rocer lattson?
A Roger Mattescn, Director of °SS, was there.

Sandy Israel?

A Sandy Isarel was -- YNow, I am remembering faces

at that meeting. I don't remermker seeing Sandy -- I can't

remember, but I would certainly think he had hbeen +here.

Q “Teonm Nevak?

A Yes, Tem Novak was %thers,

e Denny Ross?

A I don't specifically remember Dennv Ross teing

I don't believe he was. I don't remember seeing him there.

They were coming in and out.

Were there any

2 discussicn during

- —

the cprerator relavi level indicaticn tusanl

ofZ the ZPI system srematurely?

A As I Temember, no. That was not specifizally bre
3P there. aAnd as I related before, Jerzv started cut using
this graph tc go throcuch the cverall scenaric. Pec2le were
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¢eming in interested in their sarticular area of exzertise.
A perscn would come in ané say, "What do we have to dc with
the 'aux' Zeed system?" What dc we have to do with =his sys—:

ten. There were a lot cf iaterrupticns.

Q Were you there for the entire meeting?

A Zes,

2 So, if the matter of an cperator relviag on sres-
surizer level indication turning off the =PI svssenm ;rematu:eT
ly did come up, you weuld have Xnewn about is?

A fes. Now, I would like to stats %hat tased on i

|
this graph wnere it indicates scme of the action, they may ?
well have said that the HPI's were turned of. a= such and |
such a peoint. !
|

Q Did you Sresent thls graph at tais Octcber 3rd mee:T

ing? g
|

A I had made it up because of my interest. When = :
saw there was coing tc be this trip report I veluniteered this |
LS Jerry Mazetis %o use, ané ne did use i=-.

e Did you wvolunteer this to Mr. Mazetis during the
meeting on Octocber 3rd, Menday?

A Ch, yes. Befors it began I saigd, "oarry, thig nichs
Relp ycu. I made this up.”

¢ Sid he during the meeting -2lv on this dlagran?

A fZe did earliar == I Tean as nuch as ke was evang
T2 use that score cut the transisnt as 2 Sfunceion of si=e.
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Q There aprears tc be no indication con this diacgran
or craph of pressurizer level indicaticn =--

A Ch, ves.

2 Let me finish. == going off scale high at the time

the HPI pumps were turned off; is there? It appears the
HPI pumps were turned off at approximately fSour -and-a-hnalf

minutes intc the accident; is that correct?

A That is correct.
e And at that time the pressurizer level indication

appears to be at approximately 220 inches?

A That's correct.
Q And do you recall what the pressurizer level indica-

Was it greater or less than 220 inches?

A Ch, it was greater.

2 Se, according to this graph, pressurizer level is
increasing bu%t still on scale at the time the HPI pumps wers
turned off; is that correct?

A That is ccrrect. Ané that is one cf the reascns
that the operator who saw 21is pressurizer level coming up
£o about normal cperating, so 1e shut =£2 his EZPI sumss.

2 What would be the normal level of cperation for

A Without going &2 the TSAR, as test as I rememzer

it woulé e about 229.
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s Ancé at some time within about a half nour and a‘fse

-= llell, as a2 matter of fact within three ninutes afser =£h

cperator turmed ofZ the HPI svstem, pressurizer level indica-

tion went off scale high; is that correct?

(Pause.) .

At least it went up %o a level of about 310 inches.

Would that be cff scale high?
A That would e very close to off scale.

MR. SIDELL: 1If we can get a copy of this graph, I

l
would like it as Exhibit Me. to the deposition. Do you know

fcw we can reprcduce this? Dces the NRC have scme meticd
€0 procice scmething of this size?

THE WITUESS: 1If I could use your reguest as pars

of the President's Commission, I couléd srobably exgedite them

making me a copy. I would be glad 2o give tais, but I wen=

18}

3

through a lot ¢f werk that weekend. It has been or v wall

.

eaver since.

MR. SIDELL: It certainly aprears it. We can use

TEE WITNESS: I will get it to yocu as quickly as
20ssible.

MR. SIDELL: Do yeou Xnew iZ i< is sessikle =2 make
a4 CopY that las the same cslor or coler differens:

ﬂuea- ~ -
- - b wee - -

: p—— - & -
py-80 ~AESS ¢ - San TIv. - Sanngcct sav.
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3¥ 1N, SIDELL:

2 And you precduceé this diagra

i

readings of the actual event a

o

A Yes, from that Priday 30th meeting andé the rea

ter data they gave ne.

)
=~

cased cn the cocmouter

Davis-3esse in September?

If£ I had to do it over again, I =isht put more

urves on there or less. 3ut those are the items

that I was

interested in at the time, and it was primarily the primary

systen.
o} Well, I think this more than adeguately
what we are zoncerned with.

MR,

wn

this is titled "Davis-3esse Unit-l Reactor Tris

IDELL: PFor the record, let me just state that

£rom acout

Nine Percent Full Power at 2130 Hcurs, September 24, 1977,"

a diagram which plots reactar core gressure, 2SIG

0f the transient with several characteristics iacl

surizer level indication, ccld temperature, hot temzerature

Teactor core pressure, saturation pressure, ané v
cperator actions coccurring at a tirme of scmetiing

two minutes preceeding the transient 4o a time of

iats the transient.

: " . - ; z
At the first oppertunity Mr. Encle has agreeé 2

Q 3ased on the creratar's ac=icn in turnisg ofs

—— -
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)}
conc.

wouléd vou
e an important
systenm on which

conditions?

sihould watch.
Qc ‘Ie--,

t is one of %o

b

temperature,

cation; is that

ur character

saturation

38

characteristic or parameter c¢f the 2rinx

¥4

the cperatar relied during the abnormal

one of several important indicaticns that he

based on this diagram, it aprears as
istics: hot temperature, cold
pressure, and pressurizer

correct?

A That's right.

2 Do you have any infermation in investicating this
transient that allows you %o conclude pressurizer level inéd:i-
cation was relied upcn more neavily than the other three
farameters by the cperator?

A, In that December 30th meetinc out at Davis-Sesse
where I menticned the pecple were -~

2 Excuse me. I believe ycu said Decexmber 30tih. ié
vou mean £0 say Qctober 0th at Tavis-Sesse?

A I mean the September 30%h meeting where the stais
2irst went out.

We talked with the cperaters =0 scre lengsk. and

- < -
- Tememler .

X T g .
£lelded several guesticns t2 the oserazors

Acme Reperting Company
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19 |

member the gquestion was broucht up "Why 4id yeu turn the high

- -~ -

hat did you deo," "Why did you éo it?" At that time I re- i
|
]
!

. ] s . . |
Sressure injection oIf?" And his answer was "We relied very, |

i
7ery heavily on pressurizer level." However, I think it is |
only fair to state that in our questioning and the licensee's
Tesponse the coperator went on £o realize +hat he was reaching
P-sat condition, saturation concitiors.

de was an crerascr who to me knew scmething akbout
Steam thermodynamics. He also fron shat graph at certain
Peints tripped two of his reacter ccolant sumps. And as I

rermenfer his reason for tripping these reactsr csclant pumps

Wwas Decause he knew that he had reached P-sat conditions --
i

» » * » » '
Saturaticn conditicns =-- he had some steanm beginning to form i

: 3 |
*7 toere. And inasmuch as Davis-3esse had onlv been orez a:-“g

at nine percent pcwer, and onlv had one effective Sull power

cday of cperation -- Thev had just been coming up in pre-cop

tests -~ the reactcr cocclant pumps were supelyving as much
heat -- Those pumps each Prcdéuce about five megawatts of

scwer.

In those conditicns the man was concermed that he

was goling to trip twe of thcse pumns =s Xeer down Leat genera-
ticn, down there in the impeller blade area tc cut éown on
ScssiZle, larcer bubble en<rainmen=.

serscnally was qulite impressed wish- =ha= man

at that i

- .
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L ) OS¢ vou recall his name?

- A I éc not recall the man's name, and I should :emcmb;:
3 | it. |
4% ¢ Do you recall whether or not Mr. Mazetis made a
5: copy of your diagram and used it with his trip report?
|
Sé A No: I do not.
Ti e Is it likely that you would have remembered if he
3| had made a copy?
! |
Qf A Yes; think sc.
|
iOi o Do yourecall when he returned your original diagram \
|
113 t0 you? Was it within a few davs after this Teeting, September ‘
121 30¢h or a couple of months later?
13; A I am not sure if I took it back with me from that
x
4 f reetine "I just don't remember. 3ut I know I have kept it
13: on my wall ever since except for lately. 3
!
16! Q Why haven't -vcu kept it on vour wall lately? g
7 | A Because after cne day after ™I-II it disapreared |
18 frem the wall and recple wers asking 2o see it, ;
19} ot Do you know how it disapreared frcom your wall? .
20 ; A Well, it disappeared cne night. I becare in:e:es:eé
il == Decsuse this is firmly embedded in ay nind. The nex: day
2 it was back there and :hen several teccle tecan asking ~e
3 ina the halls what haprened to Cavis-3esse with scrme speciiicity
- | and I would tell thenm £5 come on down %20 the office anéd I

Acme Reporting Compeny

3 l will shew vou. "I've got my graph." And then
| i1l 39«23




‘o

T

-
xn

"

-

v

*¥y
-

e

sorrowing

.
-

. -
-

2% the event

&

the Incident

A

RI-H

2

They wanted it as a backup in

you

£ and

know if

see 1Z there was anv

anvone whe borrcwed i

Reszcnse Center?

I doen't.

-

I don't know where it went., I Xaow

it was going all over everywhere, and my concern was beth

that it

was bein

Is that what

useiul

the uprer righ

So,

that was

ceriginally prepared it?

A

2

not iaclucded on

and also weuld I ever get it back.

thand corner?

That occurred aftsr ™I,

Can

vour diagram?

A

vou recall

Well,

real conversati

a Stuar

the assistancw group

secause =

with DSS ané al

11
-

h—
-

wers reviaw

the names of anvone who borrowed

Specifically, did Sandy Israel borzew i%?

ion regarding sore of th

the first

%Agrebee (ph.) i=

ue
¥

.
the 3T
<~ecause

Acme

t man wio borrowed it
techni

the Divisicn ¢f Cper

Tray « 3ut he we
there, He askad iZ e

gToups set up tiat i

cups at that time, and

] P, ’ . AF
e felt it showed hix

Reporting Company
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who I had

a

icalities was

the diagran when you

41
the early hours
relation.

t tock it to

prempted veu to write "Return to Leon

ting RReactors.

rks ia COR

could zav

nterscersed

.-

ne saili e

scme signi

in

-
-
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Al
-

told him, "Go anhead anéd use it." I xnew from
Tlere it went all over the building because pecple in the
hall would say "Hey, we saw your gragh.”

Q Which building was this?

P

Phillips Building.

Qe The new Phillips or the old Phillips?
A Both.

Do you kxnow Sandy Israel?

Cal =

Yes; I kncw Sandy Israel.

De you know if he saw your grash?

e oo

I do not knew if he saw my graph.

©

What abcut Tom lNovak?
A I do not knew if Tom saw it. I would think they

might have during those discussicns.

Q After ™MI-II?

i After T™MI-II.

Q Do you kXnew if Roger Mattescn saw it?

A Well, they all shculd have seen it back at tha=
Menday meraing meeting for the trip repers.

o} Well, I am specifically referring to some =iz

n

shortly after the T™I-II accident of =his vear,

A Inasmuch as I was not thers, I cannot answer ==a=.
2 So, the cnly sersoen you specificallv inew =has vous
| S Rib o G
¢Tagh was viewed >v was Situars » YU Zeliave 2is nanm
A

le?

Acme Ra2porting Compeny
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b NAt {8 correct. Xnow it was going el
2 Dié he indicate that to yeu?

A Yes, because I asked him about i, =co.
my ¢raph? Se sure I get it back."
There were several necgle that saw %thas

T™MI-II that

o

Yo.

"

No.

:b.

2

A

and April of
(sh.) who is

Q Wha

A
Q Is
for reactors

A

-
-

(]

Who did you discuss it with before

Well, some time durin

I had discussions with.

Sandy Israel?

Tom llovak?

Jerry Mazetis?

™MI-I
the pericé c¢f Jan

wq‘ -

- -

1978 I had a conversaticn & M

in the Safeguards 3ranch.

o

is his positicn or what dces e &o?

is involved in iadustrial security.

that scmething that involves security

on there way to or from the reactor?

is more iawv

AN

gl :
~vec in the security ¢

a

the way of sabctage and thcose tvre of matters.

Q Did Mr. Rcwe cellieve thers was satbctacge
at Davis-Besse in Sentember, 19777

A Yo. 3ut he was iats..sted =

Acme Reporting Compeny
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of the sarme standpoints, and that was that that relayv was

|
|
|
i
|
!

.
4.

.

ssing. And 2e asked me if he could reproduce this £ exm-

i

shasize cn licensees nhow iZ some little item might be missing,
k- -(

4 what could happen. And I believe he sent that to Los Alames
|
3 Secause Los Alamcs was involwved i1 zart of the safaguards
8 | review.
|
|
T There were two other cecple that had interests in
3 that graph prior tc ™I-II. Ancother perscn was a Cominic
1 Dliawni |
3 Qh‘-d-n&«(ph.) in the Division of Crerz2ting Reactors. and
10 | I think at that time he was involved with the Mechanical |

P,

Engineering Branch at DCR.

1o !

12 | Cominic came down to my rocem and said he was inves-
13| tigating the LER, ’
4 | @ “On September 24, 1977 %or Davis-Besse?
15 | A mat's right. And I pointed out this curve 2 the
! |
!
16 | young man, and I think he tock it for a short time. The
|
| - |
17| amount of time I don't remember. |
| F |
13 There was another man that I shewed this cuzve %o |
19 | which was verv short after we cot back from that meeting.
20| That was Robert McDermot: (ph.) 30b =~ I have been iavolved |
/3| very closely with him because he is invelved in star<-up andé
= Srecrerational tests. And, ¢ course, Javis-3essa2 was going
. ' . -
2 through this sezioed.
o4 I showed tRis to 3chb, and he used it in woisiag
o4 ik £
’ S RV A
3 a Teport to0 his assistant direcisr in QA, Ccnald seewa=: (zh.),
A

Acme Reporting Company
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ané my name was on that note for a copv attached.

SKov helt

) D¢ you knew if Mr. Skovaws Saw the diagram?
A i LA
: Skovhe'd . '
A No; I do not know i nr.«Skevttr saw the diagran.

(ol
B2 ‘*o.v ‘\0
Q SBut in Beb's note :QASkevatzkhe indicated that he

nad talked to me and he went through the assessment of the
incident. And his concluding paragraph said, "I am having

further communications with the IAC inspector regarding the

relay.”
o Did he menticn the sprecific ISE inspecter's name?
A No; he did not.
% Would that have teen Tom Tamblin?
A It would have either been Tom Tamblin or Terry

Zarpster tecause those men were mcst deeplv invelved in invess

tigating that event at that time. Tom was -- 30th Tom and

Terry were at the very teginning and then were three cr four

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

Sesse came back con the line.

H

I remember that one or the other micht be back in
hNeadguarters, because if I called cne and couldn't get them
I called another. I was calling both of them.

o) At this September 30%th meeting, Mondav, I zelieve

vou previcusly stated vou coculdn't recall whether or not

there was any mention of premature tarmizaticn v the cpera-

'

W

tor of the IPI system sased cn his cbservasion of sressurizer

level indication; is sthat corrsecs?

Acme Reporting Cempany
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time, but I -
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turned the HPI's off.
Q So, there was discussion abcut operatcr termination|
of the HPI system based cn his viewing of the pressurizer
level indication?
A I remember Jerry followed fairlv clcselv these
particular parameters on this graph, and I am sure that came
out.

Q Do you recall whether or not during the course of

that meeting there was a statement bv Mr, Seyfrit thas IsEE
would follow up on investicating or resclving the guestions
raised by the September 24, 1977 transient?

A ‘Yes; I remenmber that.

2 Mr. Seyfrit did indicate ISE would follow up?
A Right, that leacd responsibility was still with ISE.,
2 Do you kncw whether or not there was any follow

up by Mr, Seyfrit or scmecne in ILE ==
A Oh, there was follocw-u» based cn their inscections
out there, there ccnclusiocns and repor: that ISZ made. I

think I menticned that, I think October 22aé. And ther =2

licensee suprlement, which vcu have menticned, indicatses
actions that they had taken. And I called Carl un several
times Secause cf my concern in getting these itams all Zone.

< talked ¢o Carl several tines ané "Eow is tae insgection

Acme Reporting Compeny
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10

11

Al

)

-

Q That's Carl Sevfrit?
3, Yes.
Q I alsc had a concern, and I think I must have talke

to Carl Seyfrit, Jerry Xlingler (ph.), Tom Tamblin, Terry
Harpster,and also Dick Xncpp, all of I&Z, whether during

their evaluation at any time they thoucght they micht transfer

'

leaé responsibility to us on some matters. YNow, this is o
great ccncern o0 a project manager, because iZ that cccurs
then he must make the respeonsibility of cetting all the troop
together that will review that item, ané they may be all
Susy on all cother tvres of reviews and schedule, and vyou den'
want to hold something up.
"I was very concerned about that. That was ny reszen

sibility.

p De vou recall if there was any emrhasis on the
possible safety ramifications of an cperator srematurely
terminacting the HPI system based cn his observations c¢f sres-

surizer level indication?

|
|
{
|
|
!
!
|
|
|

;; S

A To the test of my knowledce, no. |
Q Was that a concern £0 vou at the tirme?
A At the time I don't believe it was as nuch a cocncem

to me as the missing relay and seeing that all that eguicmens

was checkeé ocus

Qe Jas there anv ilnvestic on ¢ & succestion 22 an

Acme Reporting Compeny
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investicaticn that the pressurizer level indicaticn shoulé ke!

At that time, no.
Q Did everycne presume the cressurizer level indi-

caticn to be an accurate measure of core inventory at the

A I didn't hear anything that weculéd have indicated
otherwise.

o) There is no indication of ccre inventory on your
diagranm, which we will mark as Zxhibit Me. 3 to this deposi~-

tion; is there, Mr. Zngle?

|
}
|
|

A There is no plot of core inventorvy specifically. Howe-

ever, cne can certainly infer core inventory fronm scme of

those carameters,

Q Temperature, nrassure?
A Yes. t is not a definite indication, but if vou

kncw the reactor ccolant systenm from Thes, Teold and pressure,
|

you can corme to a fairly gcod conclusion on what the cverall
inventory is in the core. AaAné by inventsry in the core that

-

you are not late getting to core uncoverv.

Qe So, at approximately seven minutes intc the acciden

~= Qr Irom six minutes into the accidens, according £ vour
diagram, we h1ave an increasing pressurizer lavel indicasisn
which appears con ycur diagram as a red line, bus decreasing

termterature Soth of the hot leg and the ccliid leg of 2k

Acme Reporting Compeany
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reactor; is that correct?

I
A That's correcs. l
Q ould that be the expected, ncrmal results oI thcse|
. . i
parameters to go in divergent directions? i
A ot to the extent that you see on that gragh. 3ZHow-
ever, there was another event ccing on at this time. aAncther

transient that I haven't pictured there. And that iavolves

the steam generators.

¥Way back when ycu get to the beginning

first caused the problem was that there was a s

By spuricus, ncbody knew where it came from. In

steanm water valve for the llo. 2 steam cenerator,

signal locked into the logic ai.d clecsed that sta
water valve, That irmediately began to lower =2

level in No. 2 steam generator. and at the poin

low level in the steam generator that locked i

zart of the half-trip and caused -a full-trip of
line isclaticn valves anéd started for Davi
the steanm feed water and rupture control systenm
feed water svstem sumps.

New,

because of that ércp in the water

clesure of the main steam line isoclaticn valves,
the temperature in the rsacser coclant systenm anéd caused

expansicn of the rTeac=or coolant and that caused

the sresurizer level alsc anc also ia thie

~eac

Acme Reporting Company
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Pressure. And the reactcr coclant gressure continued =5
reach that scint where we cet %o where we discussed sefors
that the POVR opens andé we discussed.

Sew, getting back to the YMe. 2 steam generater,
when the auxiliary feed water system came on for =he MNo. 2
Steam generator =-- The auxiliary feed water pump 1s a steanm

d

H

iven turbine feed water pump -- and it failac. o come up
rikd
£3 rated speed cf 3600 rpm. It enly :aees‘:s about 2609

-

t

0
b

Tem Decause of a linkage bar fault in the governor, and as

fhat point the 2600 rpm's did not provide sufficient head

compared to the steam generator 2 allow water =o g0 cn into

the lio. 2 steam generator. So, during this event the leo. 2

-

Steam ceneratcr went drv.

New, I didn't put any items of the seccndary sys:tanm

on *hat graph at that time because I felt that that =ransisns

L)
-

i3

5]

althouch itcertainly gets involved in =he carameters tha: are

on the gragh =-=- I wanted to keep track of the reacsar coclan
systen, the primary svstem. There has teen mucha =alk abous

what haprened since, especially at TMI. I stan n this:

(2]
0O
$ ]

fink the coening cof the PORV was more significans shan

_750---&

any of the mallfuncticns in the aux feed svstem “or Daviz-

3esse, Lecause :the desicn basiiz accidens and analvsis Z22:

-
o~ .-

Davis-3esse was based zar4ly on the assusssicn shzs is would

B - a

Srerate within its specs on only cne steanm generassy and

- - - - -

Shey had that e, 1 stsam generasor.
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8ut wihenever ycu come up with any graph it is =

sum of many of thesa different transients.

e Can you recall any reports prcduced as a result of

the September, '77 Davis-Besse transient that concermed changr

ing operating procedures fcr turning off the HPI system?
A No; I do not.
2 dave you seen a cozy of Jerry Mazetis' trip report

on this transient?

A Wo; I have not.

e So, as far as ycu know, cne dcesn't exist?

A I have heard Jerry mention it.

2 Weuld you normally in the course of procedures as

the NRC receive a trip report if an accident occurred at a

Plant for which you were project manager?

A Yes; I would. i

Q And you have nct received a trip regors concerning !

|

thls transient at Davis-Sesse? |

A Mo; I have not. ;

Q And based cn that would vou assume zhat a 2L :e;ol

was or was not produced? 5
A I don't knew.

2 So, iI scmecne Ircm Region-3 called you up and said,

" 3 : wa : " s -
-3 Tiere a TIl? rsport on tnis transientc, " even P Qicsa

tcdéay, what woull vour response e == <hiem?

% —— : o at
W - dave 20t seen a tIip rezort cross a7 Qesk.

Acme Reporting Compeny
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b Q Sc, would vou tell the ingquiring individual that §
|

31' nothi. " existed by wav of a tris report? :
:

3 | A Zes, E

*5 o} 3ecause you wculd expect to e ccoried on -- |

5 A I would see it -- be cetting a copv rf it.

Ta2sl 6 2 Would you characterize premature rseratcr termina-

ticn of the HPI as an unresclved safetv issue?
8 (Pause.)

Do you understand my question, Mr. Zncgle?

10 A In what time period?
i1 2 If the cperator cbserving pressurizer level indica-
12 -

tion turns off the HPI system before he properly shouléd surn

|
1
| s

3 | it 0ff, would that be an unresolved safety problem in yvour
!
5

|
|
!
14 view? ;
v2 | - & ' .8 s
ol A 3ased cn T™I-II, ves. But it is being locked into
‘ i
B new. |
! {
1 !
O o In the lessons learned -- -
|
13i A Lessons learned -- Bulletin and Crders Group. That
|- : |
19i S part of the guestions that have cone out relating %o cre.a-
]
0 | |
<V ||  tor procedurs. ‘
]
!
a3 & " " S . - N
=1 | 2 Did you censider the premasure I2I <arminasicn by
v ! 5 : " 5 - T g
~ ] =Re operator at Davis~Besse in September, 1977 zased 2 uis
" g 5 - 9 4 P . 5 2
=~ || cbsexvaticn of pressurizer level indicaticn o e an unresalvad
% safesy mazsear:
= A ¥o; I éid not as that tize.

Acme Reporting Compeny
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) ! Do you know whetler Iif ccocnsidereé it to be an un-
resolved safety matter at that sime?

A I den't know. ;

) If laE considere. this problem to be an unresclved !

|

safety guesticn, would they have provided you with copies '
¢f any documents they would have generated in attempting o
resolve the crohblem

A If they thought that their manpcwer did .ot encom=-

pass the exrertise tc review that area, %fhey woulé hlave sens

a formal transfer of responsibility specifying that area where
we should have evaluated.

) And to your knewledgce you have not seen such a trans-
fer of responsibility? i

A "Te oy :ecolleciicn there never was a transfer of ;
responsibility con the Davis-3Besse event.

o Would you cecnclude on that basis then that ISE fa21&

that they had sufficient technical staff 5 resclve =he Sues~-|

A Yes. i

Q Would the fact that ycu dié not see any regcerts
Cealing with pramature tarmination of she HPI systam as an
unresclved safety matter indicate to weu that I&Z 4id nots
consider it a safety croblem?

A Weulé vcu reseat that guestizsn?

MR, SIDELL: Would you reaé it hack, slease.

Acme Reporting Compeny

233 43%..002



("Thereupon, the pending cuestion was reaé by the
rezcrter.)

THE WITHESS: I don't know.
8Y MR. SIZELL:

o You didn't conclude one wav or the other by nct
seeing an I&E repcrt whether or not they believed it to b
a saflety problem or not?

A I just don't Xnow.

MR. SIDELL: Off the recocrd.
(Discussicn o0ffZ the record.)

MR. SIDELL: Back on the record.
3Y¥Y MR, SIDELL:

o Am I correct in concluding that you previously
sta..d4d, Mf., Engle, that at the Monday meeting con September
30th there was no indication that HPI termination by the
operatcr was viewed as a safety concern when ISE accepted

reszonsidbility fScr resolving the matter?

P Rereat.
Q Did you previcusly state that there was no mention

!
|

2 - . . |
during the Monday, September 30th meeting that HPI %ferminaticn

ocgurring in Davis-3esse in Seztember, '77 was viewed as
a safety matter when ISE agreed t5 lock ints thincs?

=

MR. TRUBATCHZ: Was or was nct viewed as a salfety

ZETSas?

MR. SIDELL: Yas nct viewed as a safacty matter,
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THE WITHNESS: I don't kxnow. I édon't know what was

in their ninds.

e But at the September 30th meeting did vou previcusl
State termination of the HPI was not menticned toc be a safety
Matter -- safety prcoblem?

A To the best of my knowledge it was noct specified

as a given safety problem.

s Alternatively there was nc emphasis by Mr. Novak,
Mr., Israel, Mr. Mazetis or anyone at that meeting to I:E
S0 consider in their investigation +hat sremature termination

ef the HPI system was a safety concern =hat they should lcck
iato and resclve?
A Net to my knowledge. I would like to state tha

meeting was a little hectic. Pecgle coming in and askin

b ——— ——

questions. Scme pecple may have seen Zearing one thin They

didn't all get there at the sarme =ime, and beins 2 sroject
manager that sort of went against my grain because I nermallv)
conduct meetings., 3ut they were all --

In the tizme the meeting went on the most specificit

was given a:t the very first when Jerrv was descriii ag thi

- e~

event

2 Do ycu recall the langth ¢f the meeting, star: =0
$iaish?

A Idon't telieve it was cver an hecur.

Acme Reporting Company
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Q Were pecple informed of the existence of the meetin
by telepncne call or was there a formal memcr-anda sent arcund
to participants?

A I den't believe so. However, I was calling a lot
of pecple trying to get scme input as regac-ds certain items.

2 It was essentially notificaticon by phcne?

A Notificaticn by phone. I had maay, many teleshcne
calls with I&Z. Like I said, I was concerned whether there
was going to be a transfer cf lead responsibility. I was

also concerned with what was going on.

about that relay missing.
3ut in order to get people to this Menday

vour Xncwledge were notified

Ch, absolutely.

2 And then vou subseguently

with further telezhone calls?

A correct.

Q Who did vyou speak with in IsZ,

followed it un wisl

I was very concerned

moraing

oy tele-

U ]
@
8

if vou can recall?

A It is a variety of individuals. Shorsly after the

event it was mocstly Terzy Hargsier ané Tem Tacklin and
| . Wimalen
Leir bDess, Dick Xnepp. I alsc talked to Jerrv Siinel (22
\

several tines, ISZ anc headguar+ters., iné as I rememcer I
alsc talked to Carl Sevirit several =izes.

o1 S¢, ycu sPcka with zecsle Zota in “egicn-3 and
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in ISE headguar<ers here in 3ethesca

)

A Right. ‘|

|

In your conversations with Tem Tamblin from legicne|

N

3, 4id he indicate to vou that there was ac safety concern

fron Region-3's cerspective of turning off the HPI svsten

.

Prematurely?
(Pause.)
OS¢ 7ou understand the cuesticn, !r. Engle?
A I understand the questicn. I am just trying &2
ive you the -- I do not remember whezler shut o0f?f of the

ZPI's specifically whether I discussed that with Tom Tamblin.

It seems to me our conversations were more related =5 their
investigaticns cf what had caused the transient and cor:ectivT
actions that they were taking, 1

o} So, it appeared %o you that Region-3 was nos Faying|

|
|
an overly great amcunt cf attenticn &2 the wanual over-ide i
i

cf the HPI system?

i

A Me. That is not correct, because I was ncs: ovesly
sensitized to that item at that time, %co. Se, I can's sav

that I was -- hadé scme -- I, mvsel?s, was no= Paying tso much
ttention to that iten.

e 3ut would you conclude that Regicn-3 also was =c=

devoting a great deal of %ime =5 =hat ma==ar?

b 3 Z Wwas sc iavelved a:z the =im in tlhese ctler
Tiings I can':t answer thast in thas size imse=val. = ais sichs
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I would say ves.
2 Regicn-3 was not spendinc a great deal of time

investigating turning cf2Z the HPI system?

A In hindsigat, ves.

)
IR
<

hindsight do you think they should have?

A In hindsicht we all should have.

2 Are you aware of any inspection and investigaticn
reports filed by Jim Crestwell concerning the Septerber, '77

Davis~3esse transient?

A dot specifically.
o Jave you heard of them by werd of mouth?
A I have heard of thenm by word of mcuth relating &o

that event, event further on, and then natters relating £o

-= I think it's pressurizer level after I transferred Davis-

3essie to DOR.

2 Do you recall when yecu heard of Mr., Crescwell's
reporet?
A I think it was right at the very time that TMI

was happening.

e Shortly before or after, if vou can recall?
A A Very, very naszron. wnd, vary, vesy shocrily Lefore.
& Do veu remember hcw veu heard cf Mr, Crestwell's

A I Beard it by word cf scuth.
2 20 you rarember Iram wham?

Acme Reporting Compeny
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A W I den't zemsrber froxm whom, but I éo rermemier
ceing curious and getting a copy of that. There was sc =uch %-
That was in the TMI event. That's when I got it because th ra

g
was 830 =uch going on then, and I did get it fronm somebody i
but there are sc many peorle involved in what I was cdoing
then, I just can't rermerker who I got it fronm.

Q So, your best recocllecticn is that your received
copies of Mr. Crestwell's report after ™I occurred?

A That is right.

e Were those repcrts dealing with the Septerber, '77

transient or the Novemkber, '77 transient at Davis-3esse?

A Te my best reccllecticn Movember cf '77. i
. Save you seen any reports authored by Mr. Crestwell|

concerning the September event?

A o; I have not.
Q Have you heard of any?
|
A Wle; I have not. ‘
|
2 Are you familiar with scmething referred o as the |

Michaelson report?

A I certainly am now.

2 You were not sreceeding ™I-II ¢f <is vear?

A Neo, siz.

1 Save vou read the renort?

L I have zot yet, but I ceztainly intend &2 based cn
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Q Do veu have a copy of is? |
|
A I do nect. |
i |
o Do you knew the essential thesis of the Michaelscn |
regort?
A The basic thesis I believe is that in a certain

Size break there may well be transients that need further
investigation as far as adeguate core 2coling. And I believe
that includes the diameter break on the PORV valves =-- I

mean the diameter size that woulé have teen %cr Davis-3esse

L

leuld you concluce that Mr. Michaelson's central g
thesis is that the design basis for LOCA's, at least in 3&W l
reactors, did nct adequately deal with very small break LCCA'!?

A My best answer to that is that it would demand that |

analysis be macde in that rance of breaks, which is new being

éone.

Q Are you involved in that analysis?

A Only very indirectly, and that is iavolvia li:ensiig

; : : e 1

matters of actions that had to be completed and based on the |

3ulletin and Orders Group's upwriting cf safaty evaluation

Dased cn licensees iaput.

Q dave ycu heard ¢f a xzemorandum sv MAr. lovai == Texn
Yovak?

A Tom writes a lot of #e:c:andums. Wiat oemorandum?

2 Scecifically dealing with the accuracy cor sbiguicy
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of pressurizer level indication ané an cverascr's reliance :
on pressurizer level indication and tuining 0ff the H2I sys- E
|

ten., |
A I have never received a copv. !

S

Have vou heard of it?

P

I have heard of it recently.

After the accident?

e

After the accident.

Q. Not before?
A Yot before.

MR. SIDELL: At this point, Mr. Zngle, I have no

further gquestions. fhat we have been doing as our ceneral

drocedure is rather than adjourn the derositiocn we will mﬁrelT
recess it in the event that we have fur<her guestions for veu |

we can more easily continue the derositicn.

-

I will advise you that we have not yet recalleé anv

depcnent to continue his depositicn, althouch we exzect =2

de that in a very small number of cases. I a= *a:is zoint and

-

time would doubt that we would f£ind that necessarv in rour ’
case but merely to be consistent with our sricr policies we

will recess rather than adicurn the descsisicn. And we will

awalit a copy of your diagram dealing wish she Serztember 24

-

1377 Davis-Sesse transient as Ixhizis No. te this degosision

TER WITNESS: Can I get raur narme and where I =an

ges this =0 vou?
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MR, SIDELL: You cercainly may. Ané i2 counsel
will so stipulate that upcen receipt of a copy of Mr. Engle's

diagram it will be included as an after-included exhibis

MR. TRUBATCH: We so stipulate.
MR. SIDELL: Cff the record.
(Whereupen, at 4:00 o'clock 2.m., the taking of the
deposition was recessed.)
I have read the fcregoing zages, 1
tarcugh 62, and they are a true and
accurate record of ay tcestimony

therein recorded.

LECON 3. EZNGLE

Subscriced and sworn tc before me

this day of » 1979

Notary Public

Ay Cocmmission Expires:

Acme Reporting Company
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AZPORTER'S CERTIFISATE

CaSZ TITLZ: Accident at Three Mile Islan

depcsition of Lecn B. Engle
SEARING SATE:  August 3, 1979

P A MmNy

“~lal.lld: Bethesda, Marvyland

I hereby cestify shat the proceecdings and evilence
Rezein are contained fully and accurataly in the actes

tcakez Sy Te at the hearing in the akbcve case telcrs tle

Presicdent's Commissicon on the Accident at Three Mile Island

and that Zhis is a tzue and corzect transcerTigts o2 she
same.

Date: August 7, 1979

e 4 —

/5 ,//,,, /—

£ /

Qfficial Rapcrier

‘c:n [@perting comsany,
141l X Sezeen, N.W.
Washizngesn, 2.8 30008
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1. STRMARY

On Septazber 24, 1977, a series cf events cccurred at the Davis-Zesse
Unit 1 which resulted iz depressurization of the primary system frecm a
nor=al operating pressure of 2150 psi to 300 psi iz approxizmacely 8
minutes, and the release of approxizactely 11,000 galloms of water ia
the form of steam within the comtaizment through the prassurizer
quench tank rupture disc.

On the afternocn of Saturday, Septezber 24, 1977, cthe main turbine was
shut down to repair a leak in a pressure sezsing conmnection on a steam
line from the turbine governing valves to the turdbine ialet. The re-

actor was beiag held critical at apprexizately 9% thermal powe:r.

At 2134 heours, a spucious half :rip occurred iz the Steam Feedwatar
Rupture Control System (STRCS). Tris caused the startup feedwater
valve on the No. 2 steam gecerator (wnich is the scrmal feed path at
this pcwer level) to close. losure of this valve resulted in a low
No. I steam generator level, which thea resultad ia 2 zor=al full trip
of the STRCS for this condistionm and [aitiaciocn of the SFTRCS. SFRCS
initiaticn closes both =ain steam isolation valves and initiaces feed-
water flow to both steam gezerators from their iadividual steam-drivez
auxiliarv feedpuxps.

The half trip and resulsing full t=ip of che SFRCS caused a recucsion
in heat remcval from the primary system and a cortTespending temperatura/
pressure rise ia the prizary syste=. The pressure rise in the prizasy
systam causad the pressurizer power relief valve to lift. This vaive
then rapidly oscillated closed-to-open approxizately anise tizes and
rexained ia the full open positiom. .

The texmperature rise in the primary system caused az lacrease ia the

pressu.izer level, and the operator zmanuallz sxisped the reaczor cn
high prassurizer level apptox;:a:ely<f:o mizuces after the half c=i
ou the STRCS cccurrad.

The pressurizer power relief valve, iz the full opea positiom, rapidly
reducad the prizary syste: pressure, and a Scfecy Features Actuatica
Svs (STAS) tzip occusred at the 1500 psi sectpoizg of the prizary
system. The power reliaf valve lischarge goes to the prassurizer
quan tank, which becane overloaded and overprassurized, and approxizacely

alter reactor cTip the rupture disc ia this 2ank relieved Zue
Lo _overoressure, venting the staam iato the containsent. Approxizacaly
<0 misuteg after reactor trip, the operators diagnesad the reascm for
the PTizary systaz depressurizaticn as bYeing the power relief valve,
and from the control Ioom closed the zotorii. - Slock valve ahead of the
pover relief valve, taraizating the loss of pr= .~ -cclant {229 the
coutainzeret.

Subsecue=t operatar actics usiag =akeup pr.=ps and Righ pressure iajestion
pumps stadilized the prizary systa:m prassure 3sod prassurizer lavel aznéd a
euticlled shutdcwn =3 ccld shutdown condizions followed.
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e za‘cr physical da=age fo2a the i{acidea: was o the reflective mmtal
iasulacion on the lower pact of the No. 2 stead generatar, which re-
ceived the jet of steam comiag from the pressurizer cquench tank. A
veatilating duct in the area cf the gqueach tazk was dizpled and required
straighteaing. Twenty-three panels of reflective z=etal insulation
required replace=ze=t. Eacry izto the containment was =ade at 0550 Sunday,
September 25, 1977, for cleanup operati *

Another event occurred ia the course of this izcideat that did not
contribute =aterially to the atove events, but did result ia the No. 2
steam generator going dry. This was the failure of ‘the Ne. 2 auxiliary
feedpump £> come up t2 full speed following the SFRCS trip. This
fesdpum=p came up to approxizately 2600 rpm and stayed at this level
with a0 flow tc the 3caam zemerator wmtil approxizately 12 a:inutes
after reactor trip, vhea the operators placed its comtrel ia magual and
brought it up to full speed (commencing feedwater flow to the steaz
gezerator).

The depressurizatica of the prizary system resulted i=

iz the prizary system, but evaluaticn has shcwn there was ng

boilizg in the core. The pressure/tezperature transients ia the prizary

systez cozmponents including the steam gemerator, Teactor coolant pumps
fuel were severe, but analvsis and subseguent pump testing has

shown that these transients are within the desiga allcwables and that

20 detrizental effects are to be expeczed on the primary systez=, pumps

or fuel.

Systez/component =alcperation or failura oczurred ia three areas: STACS

(half-trip iniziaticmn), pressurizer power relief valve (oscillazionm and

failing in the open position) and anxiliary feedpu=p (failure to coze

wp to full speed). The causes of these malcperacicn/failures have deez

investigated and ceorrective actiom takez 20 pravent recurrance.

Additional systexm/equirment modificactions have been completed cr
stiated, and additicmal traiaing has been initiated to scremgtlen

the sysctems intalligence available to the operators and facilitata

operator actiom.

At no tize duriang the seguence of events was there any jecpardy to the
nealtl and safety of the public or plant operators, and there was o
reiease of radicacsivicy to the eavircmment. Activity levels withiaz
tle contaiazmaat at no tize izpeded contaizzent access.

All safety systems performed their desizs functicas in the proper
zacner. Cperator acticn was tizely and proper throughout the segquence
of events.



SVENT DESCRIPTION

At the tize this incideat occurred, the reactizeter data loggiag
system vas in service wvhich reccrded at high speed a aumber of
systam paramecars that would not have beexz availabla on such a tize
base through nor=al station instrumentation and records. This in-
forzacticn, together with the computer alara logging, has per=itted
a very detailed plotting of the tramsien: conditicns in the prizary
and secondary syste=s keved to the systez, componeat and cperasor
actions. Th<s data is plotted on four Figures ia Exhibit B.

Tigure 1 is an ll-ainuta plot of prizary systea paraceters from

one (1) minute pricr 2o event izitiatioa (SFRCS half trip).

Figure 2 is a 130-minute plot of three prizary systea parazeters.
Figures 2 and 4 are 35-minute plots of prassure and temperature

for steam gcnerators Ne. 1 and No. 2 respectively.

The event started at 2izme 21:34:20 (T = Q) ca September 24, 1977.

The plant was in Mode 1 with Power (MWI) = 283. The turbine had been
shutdeown earlier in the evening to repair a leak in che 2ain steanm
line at an iastrument comceczion berween the turbize stop valves and
the high pressure turbine. At this time a balf trip of the Stea= and
Feedwater Rupture Control Systsm (SFRCS) was izitiated by an unxacwn
cause. The trip closed the startup feedwater valve to No. 2 steam
generator and stopped all feedwater to this generator (at this low
pover level the a3in feecwater block valve is closed, isolatiang the
zaia feedwater coatrol valve). The low level alar= was reached ia
No. 2 staam generator at T = 24 sac. Before the operatsr could
identily and correct the problem, this low level ia No. 2 steam
generator correctily produced a full trip of the SFRCS. This trip
closed the =:;ain steam isolation valves and feedwatar isolaticn valves
in both steam generatzors (T = 58 sec.). STRCS iniziatiosn alsc started
both auxiliary feedvater pumps. The su=ber cne pu=p perforzed as
incanded, however, anumber two auxiliary feedwater pump only came up
to 2600 rpm, insufficient to feed its steam gezerator (Ne. 2).

The loss of faedwatar, first to one and thez Soth steam generators,
caused an increase in reactor ccolant temperacture, which resulsed iz
an izcrease in prassuvizer lsvel and reactor coclant system pressure.
At 2235 PSIC cthe pressurizer elec:srocmatic relief valve received an
open sigzmal. During the 2ex: 40 seconds, it received cpez and close
signals cycled close-to-open nize tizes and thez Temaized cpez. Thai
provided a continuous vent path from the pressurizer to the guench
tank. When pressurizer level rose to 290", the operator =sznually
tTipped the reactar (T = 1 miz. 47 sec.). Eaergy escapiag through
the electromatic relief valve and =2aia stezm ralief valves caused a
vapid csoldown and depressurizacisn of the reacsar cocolant systa=.
Reaczor coolant system pressure dropped to 1800 ?SIG (T = 2 =i=.

a3

31 sec.) iaitiating the Safety Teatures Actuatica Systam ( 2
Tais starzed the high pressurs iniecsion pu=ps ané clo c,4§5§;z;-.
contalzment isolacticn valves, {



With the electrcmatic relief valve still open, the queach tazk

supture disc rupcured (T = § aia.), relieviag steas iato the

centaizment.

’

////”"“\\\\Shcn the reac:ar coolan:t systam pressure decayed to approxizataly

\1500 psig full high pressure iajection flow was astablished and
7 ., started to raise pressurizer level. = 5 zin. JA4 sec. the
A A% gperator stepped the high pressuze iajcc:;;;:;:;;;. (The opez
\"c( (? had been heavily invelved before this time in regainiag-seal izni
& T 2" /tion flow to the reactor ccolant pumps which had Seed sctopped by the
AL ﬁ“f‘ # SFAS actuatiou. 3y T = 5 mia. 20 sec. the appropriate SFAS sigmals
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had been overridden and ancrzal flows restored to the seals of the

pu=ps). Reactor coolant system pressure continued to decrsase until

saturation pressure was raached and _sisam began to forz ir the reactoer
coolant systa= (approxizas m Tais caused an iasurge of
water iato the pressurizer Imd—ele-rrEisurizer level went off scale

at 320 inches. During this level increase the cperator, seeing
average reactor coclant system temperaturs and pressurizer level

iacreasis zoooed cne reactor ccolamt pump iz each lcop (T = 9 =ia.)

_reduce the heat i3 {ato the reactor ccolant system.

Due %o decreasing pressur2in No. 2 steam gemeratcor, the SFRCS systez
gave a low pressura block permiz signal at T = 14 min. 13 sec. This

alerted the operator to the low level and feed conditiom of No. 2
steac generator. He blocked the low pressure trip (T = 15 =mia.

18 sec.), took =anual coantrel of the speed of No. 2 auxiliary feed-

wvater pump, which commenced full feedwastar flow to Ne. 2 steanm
generator (T = 16 ain.). The coperator saw tha rapid additiom of
cold feedwatar into No. 2 steam generator was drcopping the Teactor
cooclant system tamperaturs and reduced the feedwater additiocn t2
this generator.

At approximately T = 21 =in., it was determined that the power ralief

valve was remaining open and the block valve was clesed, isclatizg
the pover relief wvalve on the pressurizer and stopping the veati:z
of the reactor coolant systeam to the gqueach tank. At T = 31 =ia.,
pressurizer level came back on scale. At T = 41 min. the cperators
started a seccond =akeup pwmp to try and stop the pressurizer lavel
decrease. 7This additioral cold water started the reactor csclant

systex on a2 slow decreasing temperature :tTansient. At T = 43 =ia.,
pressurizer level raach zhe low leval interlock and cut off the
pressurizer 'nu:.rs. the operataer starsad a high
pressure injection p CUe stop the decreasiag pressurizer
level.

The level and prassu~e iz No. 2 steam generaccr again decT2ased =2
the poiat where the STRCS gave a low pressure block per=it sigzal.

The operator again blocked the t=ip and, through =astual speed contwol
of its auxiliary faeduatar pump, rTestorad lavel and prassure in Ne. 2

steam generator (T = 51 mia.)
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During this event, the power-cperated relief valve cpezed,
oscillated closed-to-open cad thea failed to close and
rezaized ia the cpen positican. Operator acticn frcz the
control room closed the isolatiom valve ahead of the power
relief valve about 20 minutes after reactor trip.

The reascns for the oscillaticas and the failure of the pover
relief valve to close are discussed i3 zore detail below.

The steam turbine-driven auxiliary feedwater pumps are a pars
of tha SFRCS. Cpon Initiation of che SFRCS, the auxiliary
steam supply valve to the feedwater pump turbine cpened as
called for. The No. 2 auxilizry feedwater puzp turbine caze
up to 2600 rpm amd remained at this speed rather than con-
inuing up to 3600 rpm, which s the design speed. Cperator
action at 14 =iguces after reactor trip brought this pump up
to design speed by placing the control (ia the contrcl rocm)
in zagual. Failure of this pump to come up to speed did not
zaterially contribute to this eveat, but did result ia the
No. 2 steam gezerator boiling dry, which added to thc transient
conditicn in the prizary system.

The reascuns for this feedwater pump turbine o come up to speed
are discussed in detail below.

SFRCS

The initiating event was 3 Steam and Feedwater Rupture ComtTol
System (SFRCS) Channel 2 momentary ome-half trip from an unkacwm
cause that went tack to normal before the station cczputer could
record the source. Tais ome-nalf trip caused the following
events:

1. The startup feedwater control valve (SP7A) on steanm
generator No. 2 closed. This caused a loss cf feedwater
incidect on steam generator No. 2.

2. A one-hal? tzip on Channel 2 sealed iz om both =ai=z
steanm line isclation valves (¥SIV). This one-half t=ip
deenerzized at least oce solenoid valve on each MSIV,
and rcsul:cd iz a "™™n Sta Iso 1 (2) T:shli™ alarz ou the
station cczputer for becth MSIV's

This zmomentary one-half tsip could have an caused bV
a spurious cintact cpening or ~o0se coanectiom\lin
vire in a SFRCS input signal frod low
pressure switzh, a steam gemerator low $¢V!’ bistable or
a 2ain feedwater high pressurs differeatial switch. The
Jpowentasy ocge-hall :rip could alsc 2ave been caused v

trouble intermal to the SFRCS cabinets. All possible

causes were lavestigated. As a rvesult of cthis iavestizaticn,
it was detarmined that an input buffar card had f£3iled.
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Auxiliasr Teedoumr Turhiae Coversor

The auxiliarvy feedou=c Vo. 2 failed to accelerate to the
nor=al speed The stea= iscolation valve opened
properly and the pUsSp came vp to about 2500 rpm. The governor,
a Woodward Type PG-PL with a speed changer motor driviag the
sanual speed setsing kmob, was calliag for a higher speed
(the speed changer motor was turning in the "iacrease™ direc-
tion). As regquired, the govermor was lef: ia accordance with
procedures with the speed adjusctment at the "full speed”
position when the pusp was shutdown. Wnes the pump was called
on to auto-start, with steacm generator level below setpoint,
the speed changer motor continued to drive, through a slip
clutch, ia the "increasa" direction. Ecwever, the speed
setting zmechanism was already at its mechanical high speed
stop applying a binding tergue to the "T" bar, a portiom of
the "feed back" lizkage, mot allowiag it to drop down and
aliow the piston rod to move down in the incraase speed
directicn. The undesired binding ia the feedback linkage

gave the governor a false signal that the turbine was at tha
desired speed. Cunce the torgue was removed, by cperator ramote
=anual action, from the "T" bar, the "T" bar dropped dewn and
the auxiliary feed pump turbine proceeded to the high speed
stop ( 3600 rpm).

Pressurizer Power Relief Valve

When the reactor coclant system pressure reached the setpoint
for the pover relief valve, 2255 psig, the vale opened
properly. GHowever, thers is a seal-in relay which then keeprs
the valve cpen until pressure is reduced to 2 lower "reset”
pressure (2205 psig). This seal-ia relay that cczirols the
closing of the valve was missing from the circuiz. Without
the relay, the valve reclosed as soonm as prassure decreased
below the "open" setpoint. The resul: was cpen-close cvcles
as pressure went above and below the "open" setpeiat pressure
instead of ome or two longer blows to relieve the high
pressure down tc the "reset" pressure.

After approxizately nine open-glose cycles the power relief
valve rezained iz the opez positicn. When the valve was dis-
assexbled it was found that the pilot valve was stuck ia the
open position causing the =aia valve to stay opez._ The silct
geen dositiocm du

cnwgd

1--’..-;- -

va.ve nozzle.
e ——————————



4. SISTDM TRANSIZNTS AND ANALYSIS

A. Transients

During this rapid depressurizaticn event (see secticn 2 above
and Exhibit 3, Figures 7-1 through 7-4), the reactor coclaa: systes
pressuce dropsed fres about 2300 psig to about 530 psig ia

7% miautes and gradually reccvered to 1800 psig im two hours

(see Figure 4-1). During this 7% =minutes the reactor coclazt
ocutlet temperature dropped at varying rates from about 580 T

td> about 533 7. Approximately 30 siauces after this inicial
tezperaturs change, a seccnd slower and s=aller ta=perature
chang2 from 540 T to 505 ¥ occurred over a 2l-aminute period.
Following this second tezperature decrease, the tamperaturs:
gradually iascreased over a l-hour pericd to S28 F. The reaztor
coclant inlec texperature changes and durations vere similar to
those of the reactor coclant outlet tamperaturs (see Figure 4-2).

The secondary side pressuce iz steam generator No. 1 reached a
maxigum of 1050 psig and decreased to about 360 psig withia

15 zinutes (see FTigure 4-3). The secondary side pressure ia
steaz generator No. 2 reached a zaxizum of 980 psig, decreazsed

to 610 psig ia 14 =minutes, and recurned to 860 psig ia 2 zinutes.
Twenty =iautes later the pressure in staam geserator No. 2 agaia
decreased to 510 psig and gradually reccvered over a Z-aour
period (see Figure 4=4).

B. Arnalvsis of the Reactor Ccolanz Svstez
3&W has ccupleted its evaluation of the September 24 transients
and has found 2o haraful short or long-ter= effects omn the reac:e
coclant system components. For this evaluatiom it was ccusarva-
tively assumed that the total temperaturas decrease occurred at
the iaitial rate. This results in a 43° 7 decrease iz the reactor
ccolant outlat tamperaturs over a S-minute period.

The design specificaticn for Davis-Zesse Unit 1 required the
evaluaction of 40 cveles of a rapid depressurization event, which
iacluded a decraase in the reactor coclaat pressura from 2200 psig
to 800 psiz, a change in the reactor ccolant system average
temperature from S63 F to 500 F iz 15. minutes, and a decrease ia
secondary system pressure from 1050 psig to 640 psig.

The major diffarance between the actual traasient and the design
transieat is the vate of the tem=perature change iz the reaczor
ccolant systam. The acsual race of tesperaturs change was Iwize
the rata of the desizn transient, dSut the total temperaturs clange
vas only 78% of that of the design tr-ansiant. The zet result is
that the fatigue usage of this cne rapid depressurization is aboutl
the same as that predictad for one cvele of the desiga transiexnt.



As a more direcs comparisca, the transient event 1dentified wvas
azalyzed for the reactor vessel shell and compared to the desigs
transient. The results were that the range in thermal radial
gradient stress for the actual transient was 5400 psi, and the
range of ther=al radial gradient stress for the design transient
was 6600 psi. This compariscon would be represencative of other
thicknesses throughout the reactor cocclant system pressure
boundary.

The conclusions of the analvsis are:

(1) Stresses iz the pressure boundary did not exceed those
already calculatad on a design basis. This is verified.
by the actual pressure not exceeding 2500 psig and the
thermal tracsient beiag less savere than a cosbination of
design transients for a rapid depressurizatiocm and a
reactor trip.

(2) Fatigue life of the reactor cooclant cozponents is not
affected 1if cne cycle of the reactor trip design transient
and two cycles of a rapid depressurization desigan transient
are considered to be used for this transient. Two cycles
of the rapid depressurizacion transieat are necassary be-
cause the HPI system was actuated twice during the event
and two cycles are necessary to reflect the ther=al trazsient
in the high pressure injection nozzle.

The effect of the eatire eveat om the facigue life of the
steam generators can be accsunted for by using one cycle of
the desigz transient for rapid depressurizzzico and ozne cycle
of the design transieac for loss of feedwater o one generator.

(3) The effect of the change in water level on the pressurizer
has a very azinor effect on the prassurizer shell stresses.
The pressurizer has been previcusly analyzed for the ther=al
effect of watar-steam intarface, and the chaage of level
does not affect that acalysis.

(4) ¥No significant thermal shock should cccur to the heaters,
because the heaters were dsactivated due to a low water
level sensor and not reactivated umtil the level recsvared.

(5) YNo dynamic effects were caused by the rapid pressurs decrease.
jo specific acalysis was done, dbut a dymamic respense of the
shells would require a large pressure change ia the ordar of

isecconds, and the actual change wss on the scale of =iasutas.



The reduced feedwater flow to stsam gemerator Ne. I was not
sufficient 20 3aintain a water level during the first five
ainutes of the event and this steaxn generator boiled dry. The
primary concera with a- dry geserator is the tube to shell tem-
perature difference. Iz this eveat a water level was esctablished
before the system cooldown was started, and acceptable tube T2
shell texperature differences were zaiztaized. This condition

is similar to the loss of feedwater desigan transient, followved

by restart of a dry pressurized gemerator usiag the auxiliary
feedwater systam.

The burst rupture disc on the pressurizer quench tank resulted ia
a stream of steam and water impinging on steam genmerator No. 2.
This stream removed a secticm of izsulaticm 10' higha and 20' wide
from the lowver shell of the gezerator and izpinged directly om
the generator shell. The temperature of the izpingicg water wvas
assumed to be 2129 F. A conservative avaluation of the rapid
temperature change iz this local region of the vessel shell was
perforzed. The results of this evaluacion iadicate that this cce
event used less than 12 of the total fatigue life of the vessel.
The predicted facigue usage factor for the 40-yvear design life of
the vessel in this area was less than 0.10. This jet impingement
did not significantly reduce the fatigue life of the steam generator.

The reactor coolant puxps (RC?) experienced the following comditicus
during the Septazber 24 transient.

All four RC puzps were subjected =o the followiag:

0:00 Reactor tiip .

1:10 STAS trip

1:12 Seal retura valves shut for 1:15
1:13 Seal injectica valves shut for 1:52

All four pumps operated for 1l:15 with no seal
injecticn and nc seal return flow durizg the
RCS de-prassurizaticna

2:28 Seal return valves cren
3:05 Seal injecticn valves open
6:00 Steam formaticn
Pressure oscillating near Pgyr far 30 to
45 =migutes
36:07 Total seal injection flow low alara
Pue==p l-1:
7:04 2ump tripped
7:453 Shaft stopped
36:97 About one =inute of low seal izjfecticz flcw
(near 2 gpm)
Tlow iz=balance starved seal iziecsiom
36:30 Seal returaz valve shut
1:12:355 Standpipe level high

1317:97 Standpize level nor=al



Pump 2-2:

4320
/7:0-
36:07
36:22

Checkous of ¢
vhether =aint
the transieat

Operaticnal ¢
cant dacage b
The fizst se:
operatiocnal :
in Mode 3. t
duration not

parazeters rea:.

The operaticn.

-

- 2: Pu‘.‘lp:
Torque wv:
was provi
housizg 3

2. Mede 5 :tes

2.1 Inaer

& §

. B

n
.
"

2.2 Compu

2.3 The

B s
o2 Sh v.“]..? el .y
*uzp tripped
23t seal inie zicm for about ome =inute
11 gesuva "2 shut for about 40 seconds

1297 coolant po=2s was initiated to assess
~=d/er repa’r vas required as a result of

-s require” -~ demonstrate that oo signifi-
-»ed to the r' ~ov beariags, shaf: and seals.
.ests were periocrmed in Mode S due to

-:3. Later : erational checks were perforzed

i1 to be .. c32ed individually for a
:ed tea (10) zinutes, providizg all defined
sk @354 -4 ldxdics.

inre was as ‘ollows:

s:ad and shafts rotated by hand.
“ot to 2 >4 200 £z-lbs. A stethoscope
> »* gnw 31 machanical ncises iz saal

ris was sa - sZactorily completed om 10/3/77).

- sow poig.
1S lequire.
‘ower cav sressures - all four pu=ps.
--¢=ancal vikr - ‘22 probes - all four pumps.

rressure or s r~ion pressure.

.-.ce on o -0 .

‘kage - silecsed and measured during

< ~secial su= ° v treand for running RC?

gt
s limics we. Tt 20 be exceseded:
catiom =~ sezk to peak.



3.

5. Total standpire leakage (ucper seal leakage) plus
seal return should aot exceed 0.5 gp=. 1If, duriag
the test this limic is exceeded, the possibilicy
exists of an cpea seal. In 2o case will total seaal
leakage be allcwed to exceed 1.5 gpm. If cthis limis
is exceeded, zaintenance will be required before
further pump cperaticm.

¢. All other norzal plamt lizits and precautioms prevail.
2.4 Segquence of Operatiom:

a. Secure stazdpipe flush.

5. Estaolish seal izjectzion i3 accordance with plant
operating procedure.

€. Measure aad vecord standpipe leakase ané retura flow.
Confira that total leakage limits are nct exceeded.

d. Assure communicaticn between control roem and perscmnel
stationed at RCP standpipe leakage draiz line.

e. Countdoewn from 10 c2 O

Start sirip chart reccrders at high speed;
Start Reactor Ccolant Pump 2-2 ia accordance with
. plant operating procedure.
After approxizacely 1l sec., reduce stTip char:s speed.

f£. Rum pump for two (2) =izutes unless any above limi:s
are exceeded.

8. Data assesszent by 3&W and 3yron-Jackson represeatatives.

B. PFollowing assessment of data, pump =avy be run far am
additiomal five (5) =iautes o allow for vensing
procedure requirements. »

1. Tollow above saguence on 2-1, 1-2 and l-l.

3. Assessment of this data will determize whether any
2aiatecnance is required defore high pressurs cperaticn
is allcowed.

Sinilar tests were repeatad with system pressurs az greatar
than 1300 psig befors a final determination on the condition
of the pu=ps was =ade.



A. four reactor coolant pus=ps were Tum ca 10/5/77 with the
followiag results:

RC? 2-2 10/5/77 Rum (2 =iz.):

Stean pressure 225 psig 3rd Seal leakage

2ad Seal cavity pressure 163 psig plus seal rvetura flow ‘:.Ag:n
3rd Seal cavity pressure 123.9 psig ,
Horizontal vidbratiom 5 - 7.5 =ils

Vertical vibration .25 =ils

fter the 2-z=inute m, the puzp was run for 10 ainutes for
s7staz veatiag. About 30 seconds before the pump was shutdowm,
tiere vas a step incraase ia vertical vibraticnm to 2.5 =mils.
The pump was run agaia om 10/6/77 for 10 aiautas to check out
this phemezenon. The vertical vibration was agaiz .25 =ils
until about 5 seccnds before shutdewn, whea it increased %o
2.5 mils. To allow a longer run tize, 2-1 and 2-2 pu=ps
were run together for 10 ziautes, thez 2-2 was run alone for

10 minutes. The verszi vibration stayed at .25 =ils for
the entire rum. This was monitored during pusp runs during
plant heat up. It should be noted that the step izcrease ia
vertical vibration was later assessed to e spurious iastrizent
noise as a rtesult of a loose ccnnector ca an instruzent line.
After the comnector was tightened, vertical vibration remaized
less than .25 =mils pezk-to-peak amplitude.

RC? 2-1.

Steam pressure 225 psig 3rd Seal leakage ra
2ad Seal cavi:cy prassurs 13 plus retura flow

3rd Seal cavity prassure 7

Eorizontal vibraticm S5 - 7.

RC? 1-2

Systea pressure 225 psig 3rd Seal leakage < .
2ad Seal cavity pressure 40.29 psig plus cseturn flew
3rd Seal cavity pressurs 81.3 ps

Borizeatal vibraticm 5 - 7.5 =ils

RC? 1-1

Systam pressure 225 psig 3rd Seal leazkage <
iad Seal cavity pressure 77 sig plus retura flow

3rd Seal cavity pressurs 39

Borizontal vidratica 5 - 7.3
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The apparent discrepancy on seal cavi:y pressures on l-l
and l-l vas checked om 10/6/77 by installiog pressure gauges
at the pressure :transmicters. The gaugss read as followus:

1-1:
2ad Seal Cavi:vy Pressure - 184 psig
3zd Seal Cavity Pressure - 111 psig
1-2:
2nd Seal Cavity Pressure - 184 psig
3rd Saal Cavity Pressure - 112 psig

Tae readings indicate the seals are staging properly.

2ased on the above performance, 34W saw 20 concern which would
justify maintenance at the tize.

By 10/13/77 all four reactor coclant pu=gs had been = at a
system pressure greater than 1300 psig.

RC Pumps 2-1 and 2-2 have continued to Tun from the {aisial
¢old pump starts. 3Selow is a typical lize of data from each

Ju=p.

RC? 2-1

System Pressure - 1650 psiz

2ad Seal Cavity Pressure - 1034 psig

3rd Seal Cavity Pressure - 500 psig 5
Borizontal Vibrationm - 3 mils

RC? 2-2

Systam Pressure - 1650 psig

2nd Seal Cavicy Pressure - 1075 psig
3rd Seal Cavity Pressure - S88 »sig

Horizontal Vidracziem - 3.5 =ils
? 1-1
Steam Pressure - 16350 psig

2ad Seal Cavity Pressure - 1056 psig
3rd Seal Cavicy Pressure - 540 psig

dorizomtal Vibratica - 4 =dils
RC? 1-2
System Prassuras - 1530 psig

éad Seal Cavicy Pressure - 920 psig
3rd Seal Cavicy Pressure - 520 psig

b ]

Borizonzal Vikracion - 3 =ils



3ased on the above data, 3&W fel: that all four pu=ps were
in good operating comdition and require zothing =ore ac this
tize than pericdic monitoring.

38W has reviewed the results of the cperaticmal checks aad
has coocluded that no detectable dasage has occurred £o the
pump components. 38W considers the reactor coolant pu=ps to
be serviceable for sustained full cperaticmal conditions
vith no requirements for maiztenance.

A 2ore detailed analysis was cocpleted to assess the core
ther=al conditions during the Septexmber 24 depressurizaticn
event at Davis-Zesse Uniz 1. Core conditiocns were analyzed
to (1) determize if steanm was produced ia the core, (2)
determine the zaximmm intarmal fuel rod pressure duriag th
transient, and (3) determine if maximum lif: force exceeded
the lizicz.

Figure 4~5 shows transient thermal conditicns as zonizored by
the reactizeter. The system pressure is czeasured at the
pressure tap, vhich is approximately 65 feet above the top of
the core. The RC pressure at the bbbt
zacely SO pST™WTYSer toan foe —eosucaed orecsuze Secausa of
TeCoveradla 33d elevaticn oressure losses. As shewn ia
Tigute 4=-5, the predicted core coolant semperatuse is slightl
igher than the =inimm saturation teszperature (based upeon
Teasured pressure); however, there is scme uncertaiaty ia both
the Seasuresent and the pradicticn. Therefcre, it is sossible
Susbles is water) could
. An examination of the reactizeter
- \--aure 4-7) indicactes that the RCS pressure level was near
the saturation pressure<dOr—2¥Ss than one noud and that durin
this tize pericd the pressura oscillated with a variacion of
+ 50 psi. Therefore, the maximum time period duriangz which th
core could bave been subjected to budbly flow was less than one
bour. 1If bubbles wers fcr=ed during this pericd, the fcrmatics
would be iz the liguid as well as o= the surface, 2s cpposad %o
formation from a hot surface. With the temperatures, Ctize
duration, and type of formation, no significaz: effect on =X
compenents would be prediztad.

fols) o‘ g mawas 4

Prior to the depressurizaticn event the reacesr had teez
operating at 133 pover for aporoxizmately cne week. I-=mediately
prior to reactor trip the power level was 9% of ratad powver.
The core burnup was 1 I=PD, therefore 20 significant fission
gas productico had ocsurrad and nome was released. During the
60-ziaute tize pericd in which the izndicatad 3ICS pressura was
estinated to vary fzcm 900 o 1000 psia at the t3p of the core,
the average coclant tamperature was less thanm 340° T and =20
significant heat generatice ccsurTed iz the fuel. Az iaisial



evaluation had prediczed tensile stresses ia the claddiag
based upon a maxi=us pressure diffarencial across the

cladding of 200 to 3CC psi. This evaluation had beez based
upon a 3CL TAFY analysis with am arbitrary safety factcr

added to easure that actual conditicas would be bounded by

the pradicsicn. A zcre recent analysis, agaia using TAFY,

has resulted in a predicted zaxizum intermal fuel rod pressure
of 1000 psia. This analvsis counsidered as-duilt fuel properties
and hot, sear zero power conditions at a cocolant average
temperature of 540° F. Oun the basis of this amalysis it is
concluded that the fuel rod cladding was noct subjected ta aay
significant level of tensile stress duriag the subject
depressurization evesat.

S3ecause the cladding was not subjected to a large, long tara
tensile stress, no significant lcng ters effects on the cladding
resulted. The tensile strasses which could have occurted would
have little effec:z on the claddiag due to the sz=all stress level
and the shor: duration of the teasila stress.

Assuming a coolant temperature of 337 F and 150 X 108 1%/mia
system {low (per Figures 4-3 and 4-3), the net 1ift force will
be' less than 375 1lb. The maxizum allcwable lif:c force is

472 1b. Therefcre, ve conclude that fuel asse=bly lift-off
did not occur.
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ZONMIVENT DAMACE. CLEANT? AMD REPARR

A,

Entry and Cleanud

Prior tc eataring containmsent, air sacples were collected at
RESQ30 (containment air sonitor) for radioactive zoble gases,
particulates, iodines, and tritium; 30 airborze radicactive
zatarials were detectad. Wwhem ccutaiz=ent was first entarad
at 0550 on September 23, 1577, to deter=ine the levels of
contazization, dirt was found onm the wvalkwavs cn elevation
563" and 585' ia the east side of containsent, and om 545°
elevation the flocr was completely covered with dir: which vas
washed down during the period whea steam was being released
from the quench tank and condensing oo comtaiamen: structures.
The dirt was ccataminated with activation products of C:-51,
w-127, Co-58, Z2-97, and Ya-24 which were preseat ia the
Teactor coclant system, Smears of the dirt indicaced levels
up to 40,000 ésm/i00ca?.

Decontamination was acccomplished by shoveling gross azmcunts

of dirt iato drums, and vacuum sweeping the remainder. The
level of ccntamination ia walizzays was reduced to zeet clean
area li=its. Air sazples collectzed dusiag the deccmtazination
work verified that conzamination did aot become airdorze.

The cuter surface of steax generator l-2 was inspected iz the
Tegicn wheva the zetal reflective iasulation was blown ofZ.
3oric - 3 were cbsarvad on the cuter surface of steaxz
generz -=%; however, thase zizute quantities do not presest
any concerz sincs the remperacure of these surfaces ars on the
order of 500° F.

Sauiszent Damage

The pressurizer quench tank rupture disc ruptured from high
pressura iz the sueach taak. The steam frcz the pressurizer
queach tank vent dazaged zetal reflective iasulatica cm the
lover zart of Ne. 2 steam gemeratcr. A ventilating ducs abcve
the quench tank was bens, and a veatilaticn louver had to be
replaced. Several pressurizer heater cables wera damrened
from the moisture, causiang low iasulation resistance, and had
to be dried out. Four cables were also found shorted to
ground, but it is not kaown if the failures were a direc:
result of the incideat. Two light fiwsures aad a sombustion
detector sensor ia the quesmch tank area ware also dazaged.

Tweaty-zthrae (23) panels of rafleczive insulaticeo wera deformed,

loosaned or derached Irom the lower extericr of the st2am gen-

erator. The panels, fabricatad froo thiz stainless scael sheets
"

with air spaces detwean them, ars approxizacely 36" x 30" x 4",
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The panels are formed to the contour of the stean gezerator
and attached o the exterior om a frame to support the weight.
Buckles and clips fasten the pasels tcgether. Panels dlown
frou the steam generactor fell to the flcer, pipizg aad
ventilaticn duct in the i=mediate viciaizy. Sc=e panels

wvere repaired and reused; cthers had %o be Teplaced. The
damaged panels were iatact but were bent.

Rezairs

All da=aged equipment was repaired or replaced. Iastrumentation
and ejuipment in the area was checked or tested for possible
damage from the ste2am and water.

Twenty-three (23) panels of raflective izsulation were replaced.
The ocher effected panels vere straightened, repcsiticned and
reinstalled cu the steam generztor.

All essential and autcmatically-controlled pressurizer heaters
vere raturzed to service. The wet prassurizer heater cables

wvere bakad, heated or air dried to restcre iasulaction resistance
to vendor recommended values. Cnly two of the four catles shorted
to ground were replaced with spares. The other two are oo order.

A new rupture disc vas installed co the pressurizer queach tazk.

The deforzed ventilition ducst was straightened and a iev lluver
vas installed in the duct.

The damaged light fixture and cosi stion detector we:e raplaced.



5. SYSTIMS /SOUVIPMENT MODITICATION AND TESTIN

A.

STRCS

The Davis-3esse Instruzent and Comczol (I5C) Group has tested

logic channels 2 and 4 (chaznel 2) of the SFRCS, since it wvas

indicated that the closure of SP7A (stars-up feedvater valves) led
2,

to the seguence of events om 3/24/77. Logic channels 2 and 4 are
the only STRCS channels that accuate S?7A.

On 3/26/77, Maintenance Work Order (MWQO) IC-622-77 was written
td check the main steam line pressure switches PS 3687A through
PS 3687H. A calibratiocn check was completed om 9/27/77. ALl
pressure switches actuated withia #2 psig of the 612 psig sec-
peints. I&C perscmnel had ncthizg to report from the visual
inspecticn.

Qu 9/27/77, ¥W0 IC-626-=77 was writtes to investigate the
remaining iaputs to the SFRCS. ?Pressure differential switches
2586C, 2686D, 2685SA and 25853 were tasted par ST S5031.14,
Sectiocn 6.3. The setpoint of the pressure differential switches
testec ranged from 176 psig to 187 psig, the sezpoint being

177 #20 psig. :

The stean generator level inputs to the STRCS were tasted per
ST 5031.14, Secticm 6.4. Again, logic chanzels 2 and 4 wvere
tested. All bistables tripped at the desiced setpoints. The
dasired trip setting is .309 +.013 volts acd the range of
voltages for the bistables tested were froa .5054 velts <o
.309 wolts. - In addicion, the level tramsmitter calidrazica
was checked per ST 5031.16. I&C tested for any acu-
linearities becween transmitter imput and outpuct, especially
at the lower ranges. LI-SP9A8, LT-SP%A9, LI-S52936, and LI~
SP987 were well within the acceptable limits as specified by
ST 5031.16 and 3¢ zon-linearities weres ocbsarved.

The izputs to the SFRCS from the loss of & reactor coolan:
pumps were not tested since this input actuates auxilizsy
feedwater ouly. This iaput does ot affect the feedwater
valves or =ain steam isolatica valves.

In addition to testing all the izput devices, IiC checked
C5792. This is the cabine: for logic chamnels 2 aad 4. All
inputs and cutpuss were zor=al for existizg plant conditioms.
I8C checkad zechanical comnecticns on the iaput and cutput
buffers,“and induced zechanical vidbration om the ingut buffarcs,
output buffers, =aia logic panels, and output relays without
any syvstem effect. The z=:ain logic panels were heated slightly
wvith a heat lamp and slowly ccoled to check for tler=al varia-
ticns, but this had =0 effscs on the systam.
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LOGIC CHANNEL 1 SFRCS TEST CONWECTIONS

CONNZECT SIGhAL

COINZECT CoeN 70 . LEAD TO0 °

NPUT 3CFTER TEST PODNT BUTTER TEST POINT RECORDER  CHANNEL
% 9 l=1 ™4 -1 25 9.1.48 1
636898 -1 ™2 l=1 27 9.1.48 2
’§368%C 2-2 ™2 l-1 ™9 9.1.46 9
'$3685D 1=2 pe L 1-2 PS5 9.1.48 <
'D2686A 1-3 24 1-3 27 "9.1.48 S
'D2683C 2-3 ™2 1-3 ™9 9.1.43 )
.2 SP7938 1=4 4 1-4 TPS 9.1.46 7
T SP9A6 -4 ™2 =4 ™7 9.1.46 8
.3 V. Pover

jupply Outpus  1=5 ™ 1-5 P10 9.1.48 3
681 2«7 ™2 2-7 P10 9.1.46 10
'S. 2-6 ™2 2~7 P16 9.1.46 11

286 1-5 ™2 1-6 210 9.1.49 12



LOGIC CEANWEL 2 STRCS TEST CONNECSTICHS

e

CONNECT SIGHAL

CONNECT COMXX T0 " LEAD TO
NPUT 3UFFTR TEST POINT  3UFFER TEST POINT RECORDER  CHANNEL
S2 A l=-1 P4 1=1 25 9.1.44 1
$36873 2-1 ™2 1-1 ™7 9.1.44 2
$3687¢C 2-2 ™ 1-1 09 9.1.41 9
S3687D 1-2 24 1=2 3 9.1.44 -
DS2535A 1=2 T4 1-3 w27 ‘ 3.1.44
DS2686C 2-1 ™2 1-3 9 9.1.44 ]
T SP9s6é l=4 peL) 1=4 ™5 9.1.41 g
T SPSAS 2-4 22 1-4 ™7 9.1.41 . 8
3 V. Pever
upply Output  l=3 ™ 1=5 P10 3.1.44 3
o -7 ™2 2-7 210 9.1.41 10
672 -6 mn 2-7 TPL6 9.1.41 11

396 1-8 ™2 1-5 210 g.1.41 12



LOGIC CRANNEL 3 SFRCS TEST CONNECTICNS

CONNECT SIGNAL

CONNECT COMICN TO . LEAD 10

yPUT BUFTER TZST POINT  BUITR TEST POINT  RECORDER  CHANNEL
s. it 1-10 26 1-10 s 9.1.47 13
$36897 2-10 P2 1-10 27 9.1.47 14
536896 2-11 ™2 1-10 9 9.1.45 21
s3689y 1-11 oA 1-11 s 9.1.47 16
0526863 1-12 o) 1-12 27 '9.1.47 17
D$2685D 2-12 22 1-12 29 9.1.47 18
T s7939 l-14 26 1-13 25 9.1.45 19
T SP9a7 2-13 2 1-13 ™7 9.1.45 20
S V. 2over

spply Ouzput l-14 22 1-14 210 9.1.47 15
&2 2-16 2 2-16 210 9.1.45 22
671 2-16 P2 2-16 P16 9.1.48 23
386 1-15 ™2 1-18 10 9.1.45% 2



-l e

LOGIC CEANNEL & SFTRCS TEST CONNECTIONS

CONNECT SICNAL

CONMNECT CTM%0N 70 " LEAD T0

17y urTm2 TEST POLNT  30TTRR TIST POINT  RECORDER CEAMNEL
5. ¢ 1-10 24 1-10 5 §.1.43 13
2836377 2-10 pe 74 1-10 ™7 9.1.43 14
2836876 o=1l ™2 1-10 ™9 060404 21
2636873 l-11 24 1-11 25 9.1.43 16
20526353 1-12 P4 1-12 27 9.1.43 17
IDS2586D =12 ™ 1-12 ™9 9.1.43 13
-s $2937 1-13 1264 1-13 ™5 06C404 19
<1 S2%A9 =13 P2 1-13 ™7 060404 20
13 V. Pover

Supply Quspuc l-l4 T 1-14 1710 9.1.43 15
il 2-18 22 2-16 7210 060404 22
2672 2-15 ™2 2-16 =16 060404 23

396 1-15 2 1-15 w210 060404 26
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Cn 10/23/77, the STRCS again tripped froz a spuricus sigmal. The Starsup
Feedwater Valve on steaz generator No. 2 went closed. This ultizactely
Tesulzad in 3 valid Steam Geaeractor low level 2zip iaput to the SFRCS

and the system functioned as incended.

This wvas the first spurious trip received since the char: recorders had
beea connected o the SFRCS. All iaformacion cm the charts could be
explained except for a prablem om SFRCS logic Chaznel 4 coxputer alara,
P680. This particular chacnel on the recorder was intermictencly failing,
giving spurious trip indications. Of the 43 total chart recsrder chaanels,
this was the cnly cne that had failed.

I4C Techniciacs "checked out" the bad recorder channel for cperatica.

They found that the channel was sensitive to any zechkanical vibracicam,

it did respond o a gives iaput, and that the pens were slightly aisaligned.
From all of the informaction gathered it was comcluded that the indicacticm
en the bad recorder channel was an input from the STRCS.

The logicz point under question then was the computer point ("P680" Low

Maia Staam Pressure Trip). Examining ocher charts indicated 2o change

in the input to SFRCS logic Channel 4. Thus it was concluded the prebleam
was ianternal to the systex. In examining the logic control diagram, it

wvas deterzined ] IC "chips", 2 input buffers and asscciated wiring could
have caused the fauls. I5C perscnnel replaced all of the above equipment,
with the exception of the intarccmnecting wiring. The wiriang and bulfer
connections were visually inspected, and no faults were chserved. A
funczional legic test was performed and the system raspended satisfactorily.

Pover Ingineering had coutacted Consolidated Contcrols Corporaticm, tie
sanufacturer, dnd their representative was cn site the moraiag of 10/26/77.
The manufacturar also reccmmended changiag the same equijpzeant that T=ZC

1&C perscunel had changed. :

The zmasufacturer perforzed a response time check om both iaput buffers

in question. The response tize test showed 2o defects. TEZCo I&C persconzel
continued o =monitor one of the two input bduffers in a test set. Tailure
of cne izput buffer did occur om the test set, which indicatas thac this
vas the cause of the 2alf =i,

The zanufacturer's representative also tock a look ar the logic syste=
witl an oscilloscope. Ze was lockiag for any erratic, ccisy poiamts, but
everything tasted appeared to be trouble free. The two izput bduffers
vill remain with TZCo for further test and evaluatics, while the 3 IC
chips vere returzed to the manufacturer for evaluaticam.

The manufacturer's rapresancative om 10/27/77 compiled a list of addi-
tional poizcts they wamt zcaissred. TECO ISC personnel are assistiag o
connect up the recorders.
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Auxiliarv Feedzump Turbine Covemmor

Before descridbing the modifications zade to the auxiliary
feedpu=p turbine (AFPT) govermor, the goveraor action which
resulted iz the binding will be described. Figure 6-1 is a
draviag cof the Wocdward Coverncr PG-rL speed setting =echanisz,
showing the govermor in the bound up conditicmn. The sequence
of eveats creating this conditica is as follows:

1.

Wnez the 3cdine mctor was at a minizum speed sattiag, the
speed setting shaft nut was fully to the lef:t. The liak
taised the collar, conzacting the basa speed settiag nut,
raising it and the "T"-bar to an idle condition. The pivet
bearizg would be contacting the flcatizg lever.

Because the govermor is not rotating, the speed setting
servo remains iz a fixed positica at idle (as shewm). It
cannot mwove until oil pressure is availabla.

The thuzbscrew is contacting the low speed st=p pi=z..

As the 3cdine speed settiag motor is rotated tcward high
speed, the following events occur:

4.1 The speed setting shaf: nut zoves towards the high
speed stop pia.

4.2 The link allows the colliar to zove downwaczd.

4.3 The collar mecving dewnward, allows the base speed
settiang aut and "T"-bar assembly to move dowmwars.

4.4 The floatiang lever is fixed at the speed setting
servo piston end.

4.5 The low speed stcp pin end of the lizk pushes down
on the thumbscrew, which pushes down on the speed
setting pilot valve until the dashpot land contacts
the dashpot plsg.

4.6 3ecause the flcating lever is 2ow fixed on beth eads
it stops zoving.

-~
.
~4

The "™T"-bar contizues downward, followiag the collacs.
The pivot beariag leaves the flcating lever. Ta
"T"-har continues dowmward uncil the Tetaizer scraw
contacts the floating lever.

4.8 The collar separatas Ircn the base speed sezsing nut
and continues dewnward umcil the stop pia ia the speed
shafc consacts the s$29p 243 iz the speed seatsiazg shals
3ut.



4.9 3ecause the 30éine zotor continues to rsotate the
=anual speed setting knod, slipping the clutch, a
torque is placed on the speed setting shaf: aut,
link acd collaz. This torgue agaiast the "T"-bar

Hemit

causes friction that locks the "T"-bar ia place.

5. When the turbine is started, the speed set:ting servo
piston zmoves downward with increasisg oil flow, iacreasing
the speed sezting of the govermor. Wheaz the floating level
contacts the pivot beariag, the speed setting pilot valve
begins to raise.

§. Whea the pilot valve control laad covers the zeterizg pors,
the speed setting servo piston stops zcving.

7. 3ecause the torque is still present on the speed setting
shafz, the "T"-bar is bound up, and the goverzor is at
2200-25600 rp=.

8. When the 3odize speed settizg zotor is backed off from the
stop, the "T"-bar falls down to its high speed sccp, dropping
the pivot bearing. The pilot valve zoves downward, increasiz
oil flow to the speed setting servo until the high speed

condition is raached.

9. Aay changes in uveed setting shafs pesition are now ner=ally
folloved by the "T"-bar, pivet bearizg, pilet valve, and
speed setting servo pistosm.

Whea the AF?T governors arrived at the Woo“ward Governor Compazy
factory, cne of the governcors was placed .n the test staad. While
cbserving the cperaticn of the speed set.iag linkage, it Secaze
evideat that a sizple link from the spewd setiing pilot valve
(plunger) to the floating lever would allow remcval of the bellows,
coupling spring, low speed pin, "C" link and dashpot slug <a the
speed setting pilot valve sleeve (see Figure 2). This would

allov the speed setting pilet valve 20 cversravel whea the =otor
was set In a high speed conditicn with the speed setting sarsvo

at the =mizizum positican (see Figure §-3).

The required parts wers =anufactured, the umneeded parts remcved
and the governors were reassembled. The govermors were tastad
at the Woodward faczory and the tests confirzed that the
modilications did remocve all possibilizy of the undesirad bind-
ing of the govermors. Surveillance tascing at the station has
also confirmed that the auxiliar?y feedpump turbine governors
function properly.
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"igg wave J2s~ d, The pilof vaive was found
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agg "ion
* *he rilat e~~= ygs replaced and the nozzle
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.wssure of ai..cxizately 600 psi. During this

*alve ag~‘- -<uck and the isslatica valve

-: disasse=z!. < and under closer cbservation
.38 Pil3t .. ..¢ stem was zoving too far
asired). Iz was also focund that tae clearances
=3 and zzle guide were too s=all
e: wigizum o: .001"). The clearaznces ware
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et I 112y cabinets power supply
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uca valve er-.. 1.

salay =c - fuses were controlled under
*= and lifce- e contrTol procedurs. This
and vel: s rexzcved Dy unkzown
*243Ut and < B



Qther Acticns

Fellowing this incidenzt a traiaing progran was developed and
presested. This progras was approxizacely eight (8) hours of
instruction and discussicn coveriag the eveats of this iscident,
including a detailed coverage of the transieat aand the actions
taken by the operators, and a refresher trainizg sessicn cover-
ing the operation of the steas and feedwater rupture comtrol
systexz.

The 2raining was presented to all ia the operating shift crews,
the management and staff level engineers and the QA/QC staff,
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EGRIZITS

A. Eveat Circnology

3. Eveat Variables ?Plots
C. SIRCS ncscrip:icn

D. 10 C7R Part 21 Let:ter on Auxiliary Feedpum Turdize
Governor

E. Historical log



21:36:C4

2l:36:

21:37:

21:4Q:
21:43:16
2l1:43:41
21:44:05

21:49:57

1:58:00
22:15:22
22:22:57
22:27:24

"
(B}

$&d 3

A

Fa

$333

u

"

[ 2]

2:43:854

nronology

Startup Feecwater Valve fo OTSS 72 vent closed cn 3 "k trip" of the
Steam and Feudwater Rupture Consral Syscem (SFRCS).

Received a complete STRCS trip due to low level ia 0TSS #2.

Malan Steam Isolation Valves weat closed.

Pressurizer Pover Relief Valve cycled 9 tizes befcore sticking cpen.
Auxiliary Feed Pump (AF?) #1 was feeding #1 Steam Generator (SG).
AF? §2 did not come up to full speed (2500 ro=), and the discharge
pressure vas not sufficien: to feed 72 SGC.

Crerator trisped the reaczor.

-

-

Safety Features Actuation 3Ivstem Incident Lavels 1 and 2 were
initiaced due to reaczor coolant svystam pressure less than 1500 psi.

Aigh Pressure Injestica (2°1) 2ump 1l-2 was con and had zcr=al flcw.
227 Puzmp l-l was om and had ncrzal flow.
Re-estadblished Reactor Coolant Makeup flow.

Containzment Nermal Suzp Su=p caze oz indicatizg the Quench Tank
Rupture Disk had Hlowm.

3PT Puzps wvere shuzdewn.

fr—

— !
fAuxiliary 3ciler Syzi:é:gis started and at z=ormal conditicns.
—

Tripped Reactor Coolant Pumps (3C?"s) 1-1 azd 2-2.
Re-establishad Reactor Coclant letdewn flow.

Put AF? #2 ia hand and raa it up to speed (2600 :73) and thez lowered
the speed.

Closed Slock valve o Fressurizer Pswer Relief Valve.
Started second Reactor Coolans Makeup Pump.

Started #2 HPI Pump.
3roughc #2 Maias Teed Pump back om with Auxilizsr 30iler stea=.
Shutdewn #2 HPI Pu=mp.

Shutdown #1 Reacsar Cselan: Makeup Pu=p.

Shutdewn #1 aad 72 AF?'s.
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Go Svsse= Descrizcion

Steam and Feedwater Rusture Consrol Svstem

General

The steam and feedwater rupture comtrol systam (SFTRCS) is an autcmatic
system designed to protect agaiast the following iacidents:

a. Main steam line rupture, either upstream or dowmnstreaa of =aia
team isolation valve (MSIV). This condition, 1if alloved to
proceed, could rapidly blow down both steam generators, resulting
{3 a rapid RCS cool down and therefore a rapid reactivicy
izsertion under certais core conditious.

5. Maia feedwater line rupture. If om the steaz geserator side
of the feedwater check valve, this is approxi=ately the saze
accident as the steam line rupture; on the feecwater side of
the feedwater check valve this resulzs iz a total less of
feedwater.

c. Loss of all feedwater. This (as well as the abcve iancideats)
could result iz boiliang both sceam generators dry. I chis
happeas, there would be mo stesm available for ruaning auxiliary
feedwatar puzps to rezove decay heat.

d. Loss of & Teactor coolant pumps (RC?P). This results in loss
of reactor csclant flow and therefore auxiliary feedwater is
seeded to establish reactor ccolant natural circulatiocr flow.

The STRCS, upon iadicationm of conditicms a, b and ¢ above will isolate
both steaz generators (close the =ain feedwater valves azd zaiz stezn

line valves and trip the turbine) and start the auxiliary {eedvater
system. Auxiliary feedwater is initiated to keep steam available for

the auxiliary feed pump turdines and to rezcve decay heat from the Teactor
csolant system. OCnce :this is acccumplished, the operater will have tize to
begin a cool down iz an crderly =zamner.

Desigz= Criteria

The design criteria for the STRCS and the auxiliary feedwater
systez are as follows:

a. The systea zust perfora its safecy functicn after a sizgle
active failure has occurred. This zeans that the sizgle
failure of any power supply, pum=p, turbdine, iastTuzent OT
ermtTol s7stem logic caannel will met prevent the systez Ircam
re=oving decay heat from the ra2acior csolamt system.

5. A =3ia scaam lise Sraak upscream of the MS.V or a nain feedwater
Sreak downscreaas of the nain feecwaser isclatiom valve will
disabl. cne staa= gezerator. £207 chis evenz both auxiliary
feed puzps and turdines will Se alignmed o the Tamalaing Intact
stesm gemeratsr. This Temaining staam geneTractlr fas aceguace
capacizy o remcve the decay heat IToc the TeacioT s2clant
syscac.
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Functicnal Descristion (Refer %o ZIaclosures | and 2)

The SFRCS is divided for redundancy, diversity, and testadilicy
isto four logic chansels. Logic ghamrels | and 3 fora channel 1,
and logic channels 2 and 4 for= chancel 2. In one cabinet cue
logic channel has an AC powar supply, the other a DC supply:

Logic
Channel Cabinet Pover Suscly
1 CS5762A Y1 (120V AC)
2 CS5792 Y2 (129V AC)
3 CS5762A D1P (125V DC)
4

€3792 D22 (125V IC)

Zach logic channel receives tha following izputs which will cause
it ¢to eri

a. Six pressure tches, two on each =aia steazm lizne set
at 600 psig decreasing and cme om each zaia staam lize
set at 630 psig decreasing.

5. Two zain feedwater pressure differencial swvitches, cme
from each main feedwater line (see EZaclosura | for seasing
points) set at 177 psid steam gezerator pressure higher
than 2ain feecdwater line pressure.

S Two level transmitters with bistables, cne on each stean
-"n

geserator sat at 17" decreasing lavel om the startup
racge.

d. A contact frem RPS puzp power sensicng ci:;uit; contace
opens cn loss of all four RC?'s.

The SFRCS cabiners comsist basically of az AC and a DC power supply,
input buffers, legic modules, and output relays. The culput relays
de-eserzize to actuate their associated equipzent. They also tura
out a light on the cabinet when iz the tripped stace.

Zach izput to STRCS has a test switzh and light so that a orl
of that iaput can be iniziated for testing purpcses.

The cutputs from the SFACS 2re contacis J:iem the output relays.
These contacts are in the comerel circuiss for che SFRCS actuaced
equipment. Most components require two SFRCS logic channels to
tris 22 actuata. See Iaclosure 2 for a listing of actuated
equipment.

There is a block feacurs associated with the low steaz prassule
tris. To prevent the systam frcm actuatiag on csoldcwn. each legic
chaccel has a "Slcek" pushbucsen om CSTIL and cn the STACS cablnet.
When scaam prassura goes delow 530 psig a blzock permissive iight

is received on CS72! alecng wiszh ammuzciator and cosputer alarzs.
when the Sloek uzson is susned, the channel will aotT trip om law
steam sressure and a ™o $TM LCW PRISS T2I2 ILXS" lighz is actuacted
sg CSTIl as well 3s assunciastor and somputar alarms. o a2 heatup
the slock sigmal is automazically ramoved when tle sT2an geneTatar
pressure exzaeds 530 psig.



-5

There is another block which is utilized on cooldown. I th

decay hest svsta= sucticn valves £so3 the Teartor coclant syss
(JH1l and l:i are cpen, tais bdlock will preveat the a:c ing of

the stear inle: valves to the auxiliary feed pu=p tuchizes. This
prevents the SFRCS fzo= starting the auxiliary feed ;u::s when

all reacsor coclant puzys are secured ca shutdowm. This "dlock” is
autosatically rexcved whez the decay heat svstea is shut dewn on
staztup.

Srstan Logl

a. The response of the actuated cozpcrents dapencs on the type
of trzip: (refer to Eaclosure 2)

l. On low staam prcssu:e on one main steaz line, beth steam
genaractors are isclated. Ia addicica, both auxiliary
feed pus=ps are aligned 2o the steam generator which is
above 500 psig.

If beth steam generatars go below 500 psig, both stean
2eta 3 X
generatsrs are isclaced azd 20 auxiliarcy feedwater is
iniziaced.

If any other trip (such as low staax 3cn¢:a::t level)
accompanies a low steam pressure =Tip, cthe valves will
align per low steam pressura trip logic.

2. On high feedwater pressure dilferentcial or lcw stean
generazor level cn one steax generator, Scth staam
generatsors are isolated and each auxiliary faedwater
punp $s aligned to feed its respective steaz generator
(1 to !l and 2 t2 2).

3. On loss of all four reactor coclant pu=ps, each auxiliary
feedwater pump is aligned to its respective steam generator.
The steam gezerators are 20t isolaced.

4. On all of the atove events, the turbine is trippad by
the STRCS.

b. The auxiliary feedwater pump goverz=cr ccatral switch ia the
coutrol rocm dus has 3 pesitics

Auto-Zssencial (SFRCsy
ICS
Manual

In the auto-essential positica, -hc auxiliary fsecdwater pumd

is in autc-essencial lavel contz ia the ICS zesiziom,

the auxiliary faedwacer pu=p is 2 lavcl coneral {22m th

ICS; via the Zand-iuto ssacsica. I3 3:;asual, the auxiliary Jeed-
water pu=p i3 csaccolled Hvy the operator with the Raise-icwer
suitch.
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sest to follow the varicus system actions under several accidesn:

db -~

g The STLS starting of the auxiliary feedwatar susss will auso-
Satically resat cnce the trip conmdiszicn on she iaput is rescved.

7
vione of ihe valves, scwaver, will Te.usm 2o theis etigical
positicon umclil cperacad individually sraz the conzsal roe= or
4 2ew $Tip condision sccurs.

Svsten Cceraticn

In order to understand the coeration of :the STRCS svstaz, is

conditicns. The folleowing cases will be comsidered

& Steaa Line Rupture

b. Feedwater Line Rupture

. Loss of Teedwater Pu=gs

d. Loss of Four Reactor Coclan: Pusps

Inclosures | azd 2 should be usad as an aid t2 undarstaanding the

descriztion. All discussions assuze 100% 72 operaticn at stars.

Scme nen=37RCS acticns are comsidered 2o aid iz understanding the
transient.

(1) Stea= line Rudture - Assume stean line | shears dowmstreaz
of MSIV. Steaz pressure will rapidly drop. When either
Steas generator reaches 60C psig, all four logic shaznels
will trip, isolating 2oth stasm generazors. (See Zaclosure 2
for spacific valves.) Tha MSIV cakes five seconds 22 shusz,
the main {eedwatar isclation valve 13 seconds. 3co%h szeaz
lines will predably drop below 6C0 psig, therefers, auxiliary
feedvazar will net stars unctil cne steaz generator recovers
to abeve 6C0 psig. Auxiliary fesciwatar pu=ps w-ll alizn as
descrided in Sectiom 3 above to feed the steaz genevatzor
that fir-st recovers to 600 psig, wich Soth auwiliasy faed
puzps. The ST2CS will crip the turbine. The reacsor will
t2ip on low pressuce.

Whez both steaz janerators are aboeve 5C0 psig, cthe :tTip condi-
tion automactically clears z2nd the at=cspheric veat valves

3ay be used for pressure control cceldown if reguired and
srovidad 20 other trips are sresent.

(2) Feedwatzer Rupture lLine - Assume feedvazar line ! shears up-
st~ean of the feedwater line check valve. Teedvazar prassure
will rapidly drop. Whena either feedwater heacer draps o
177 psig less than steaz zenerasar pressure, the SFRCS will
isolace both stean gezerators and align the auxiliaiy feed
pu=ps to their respective staz= generazaor (1l =0 1; 2 2o 2).
The Teactor will crip om high prassure and the STACS will
crip the turbdiae.

(3) Loss of Tour Reaczor Coclanz 2uzmss = 12 all four reac=or zsclant
-"‘

puSPs Irip, the turdine will be trizsec by the STRCS and the
Taacsor procectica svste= will tris the reaczor. The STRCS
"Q e 8 X |

will f{aiciace suxiliasy Zeedwactar. The staas generators will
nct e isolated.

-
-Ac
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File: 0017,0488, M-36

Cccober L1, 1977

LoweL, £ Rce
, Vier Prevacma
Sezial Yo. 391 ’ Fagiren O< amupinens
A10) 229-3342

Docket No. 50-346

Mr. Jasmes G. apples
Regional Direczor, Ragion III '
flice of inspeczion & Exicrie=ent
Regulasasy Com=issien

3
4
S. Nuclear P
g
en Ellyn, Illinois 50137 ’

Dear Mrz. Kepplar:

This latter susersedas ay lecster to you oa this subject dated Oc:isber S,

In accordance wizh 10 CTR Parze 21.21(%), shis is 2 repors of a defecs 4n
a componcnce installed in the Davis-lesse Nuclear Pswar Stacien Uaic Yoo 1
The componeat involved is the governor ¢a the suxilissy foed punps.

The guxilizry feeZd punps ware supplied by 3yron J:ckson'P:mp Divisien.
+eue steam driven pump turbine was suppliad by Tersy Ceorvporation to dyvren
Jackson. In cuca, the turbine goversor was suppliad to Terty Corperaction
by Woodward Covermor Cozysny. The tuchine govarnor is idencilfied as a
type I'C~Pl.,, which hags 3 servomotor ccacrol emploving a2 Bodine Eleccric

Company motor.

The defecs involves a2 peceatial for the governac ¢o 5ind undes cestaia
conditions and praventing the tucthine from cozing up o design spaec.
The operating procadures for this cgquipment callicd for tha govesmor to
be placed in the hish speead stop position priar o shutiiag dowa th
turbine. Iavestigation has chewn that with the 3odine serzvemcIor drivin

against the high specd s2op, a misailignzent force is applied to tha T-bar

£ the governer lizkage. This misaligameat forcze creates a potencial Jor
the governor t2 Sind at a speecs jositicn less thun dasign speed ugen a
turbine starsud. This misalign=ent fcrze does not always cause I
goveraer to bind and this misslignment forca can de removed by driviag
the 30diane sesvemster 3way frsm che high speed sIop.

e safesy hazasd which ssuld Sa cteacted is the posensizl foT YOty auxile
igey feed pumps to 3Ll 20 come up %0 dasizn spead upen staTIup. LI
could rosuls {a 3 substansial lcss of auxilissy Zacdwatar Ilow t2 the
$team zenETatIcs wham such flow was reguired. Thig iz surn sould s3use
spnificant faacasr gssisne syscem prossure’/tamparaturg sTansiants, Ind

g3304fi2ane Seiling in che rTezscar eselzan: sysicz i sulscasiiasl ceecay
haat were arescat i the cascsor core. : .

TP 3 L3 0N o 1 ey o M=y fow NaRrwy 2% - :

e . - - .- - -
AR 5 Teil ahade Al Uad W
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ne eviluation and identificazien of this cdefecs was gTovided 0 me on
eptemuer 30, 1977, and was discussed viih Mr. T. Harsster of veur office
Septa=ber 30, 1977. x

@re aTe two identical auxiliary feed pumps with the turbine governers,

scrided abeve, i“s.a iad

in the Davis-Zesce »u:lca: Power Staction Unis

No. 1.

The correczive actisn taken was to modify the governot including ch
Tezoval of porticns of the pneuzatic speed-satiing mechanism to assur
43t the geverner will preogarly respend to specd domand signals. Th

preumulic speed-sesting =mechanisa was never an in:e;r:- par: of the
funciioning of the govaracr, becausa the governor emzloved secvomozer
canteal. This =modifisscicn was accs=plished at che Wesdward Coverner
Company facilities. Subsegquen: tastin 1§ aC these fscilizies has proved
the proper lunciicaing of the govermor. The modificasions were completed
Prior Lo the current unit starstup. The zovarnars have seen cescted for
proper functioning on duxiliary stesa, and the surveillance cas:s will

3e completed during Mode 3 of the curreat starsus.

Vau's very

::uly.
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Loz of Staticn Oneraticons (Sescember 24 - Ocscher 28)

Sept.

Sept.

Sept.

Qet.

Ces.

Oct.

Qes.

3

~4

feaccor critical at 153 pover, ganerator oz che
ine at 110-140 =w, pecfor=ing controls tuning

1700 - Discoverad steaz leak on steam lead hetween
No. 2 Turbine Contzol Valve and high srassure
turbine

1830 - Turbine-generator takea ¢
steans leak. Reactor erit
power.

£f the line to repair
ical at about 93

2135 - Received Steas and Teedwater Rupsure Comtrol
System Aczuation, resultiag in Reaztor Trzip,
and Safety Teatures Actuaticn

2345 - Plaot stable at 1800 psig, T, e + 525°

0415 - Started Planc Cooldown

0645 - Completed iiaitial survey of Containzent

leanup and repairs degua

Co=pleted repair and replacenment of zirzsr iasulaticn
on No. 2 Steaxm Generazor

Auxiliary Teedpusp Govermors ra=oved and senz 20
woodward Govermer Faccer

Quench Tank Rupturs Jisc replaced

Ventad Reactor Csolaat System anu run Reazzeor Coclans
Puzps to get data to evaluatze status of pumps azd

seals.

Started Feedwate' Cleazmup iz preparaticn fsr leaczor
Coclant Syste= hestus

1830 - Received NRC appraval to praceed wish plaze
stare

1530 - Checkout of Auxiliary Feedpu=ps (usiag
Auxiligry Staaz) completad

ACte=ptes to tast pressurizar powver
Casuczessful due 2o elacozizal cizs

JTessurizar pover relief wvalve conmtrel ciszuis
woTking, strcked valwe and it stuck cpen agaia



Oet. 13 - " ‘-t ia workizg ou Powver Raliel
tacreased LS sressure o cszplete testin
: <2 C26i2at . .08,

p1irs to owar Relief Valve and tested

Bhoy

Qes. 13

~
"o
s m
o

. teszing of iuxiliary Teedpu=ps. Goveracrs
=0éified by -soéward to preveat stickiag

Cez. 16

-y o~

: sszgor crici-al

=80 the ti. .28

Set. L7 ~2TALOT SYn -: Tanizaed
: ~awazgr 0fF -“a linme for overspeed tests
3 . zzon=ed Rec 0 :r Shutdowsn for Tait Power
weriown Tast '"e& are ©ow sack ia Zover
= a2iem Se nce
Qes. 18 ted Tt .~e2 Shutdown Test

¢ .zzaced ez ..z Scartup

Li ~asgsot Sy7 - ronized

Oect. 19 sraoRnr Of: =2 to repair steas leak

8 g, . .ezol Valve and 8P Tutbine
Qe 20 > INTEASOY ST canized

Qecz. 23 1 1als a: :72C3 caused low steax generator

ia £:l11 SPRCS tzip, Reaczor

"
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[
o
"
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"
g
o

Cez. 28 = «satoe St sized



CERTIFICATE

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: AU%'J S+ 2C 1979 \L\u&{ _bjt_\"w}Q
L2en B. hmﬁ_q



