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Tuesdav Afternoon Sessjion

June 11, 198§

12:30 o'clock p.m.

PROCEEDIRGS

(Present: Messrs. Rossi, Bell, Beard,
Lanning, Kosloff, Schafer, Rowles, Myers, O'Reillvy,
Bateh, Lincenfelter, Murray, Wideman and Wood.)

MR. ROSSI: This is coing to he the
Licensee's briefing and overview of the summary of
the event that occurred on June 2th. And we will
have a record transcritad sc we can review what was
said and it will he there for everyone to look at
later.,

And I Aon't know that anything more needs
te he said on that. We will have the Region neople
rresent to hear what {s said but they will not
participate in the diacussions. Any member of the
Fact Finding Team can ask cuestions at any point in
time and get clarifications or whatever, and I will
make sure that the things stav orderlv so we don't
have three peonle asking questions all at the sane
time and that any one person who aske guestions can
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kind of proceed with his train of thouaeht until
that's cornleted,

Sc with that, we will turn it over to the
Licensee. You can becin to tell us what you want
to tell us.

MR. BEARD: Off the record.

(Discussion held off the record.)

MR. ROSSI: Why don't vou state vour
names also fust so == well, he's got the seating
chart sc mavybe we don't even need to do that.

MR, LINGENFELTER: I want to ask a
cuestion Yefore we start. The presentation we are
rakina is based on our, Stan Ratch's and pyself's,
evaluation of the events as we took them off of the
delogoine information from the plant cowmputer
systems.

We are not planning to cover any details
in terms of any specific individual actions or what
is Pehind anybody's minds. We are Adealing with the
actua)l events as we have them recorded in terms of
parameter information, what happened when, so forth.

I1f yon have got other additional
cuestions on that, vou can ask the . 1If we can
answer those, fine. We are lockine priwarily at

ACE PEDERAL REPORTERS INC,
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the very specific segquence of ecuipment events is
what we are going to “eal with.

MR. ROSSI: Okav. We would appreciate it,
I assume in this seauence of events, vyou will cover
things like orerator actions that were taken as
onposed to thinces that occurred automatically?

MR. LINGENFELTER: Certainly.

MR. ROSSI: And the other thine that
would be ©of valuva to us is where equipment worked
the way it was designed to work, tell us that, and
if it worked in some way that you either helieve {t
rot to have reen desianed to work that way or {t
malfunctioned, let us kncw that as puch as you can
toco.

MR. LINGENFELTER: Okav.,

MR. BATCH: This ies also fairly
rreliminary here and we have additional
clarifications. As we review this data more, |t
may turn out some of this wmay change. But this is
our best understanding at this noint in time.

MR, ROSSTs I understand.

MR, BATCH: Okay. The plant was
orioinally at approximately 20 percent of full
power. Mo surveillance test wus in proaress. We

ACE FEDERAL REPORTERS INC.
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were at full automatic control except for the No. ?
main feedpumn which was at ranual. ¥We had that
main feed pumpino manual due to some probhlems we
had previocusly with the main feednump.

At time 01:35 in the mornine, 00 seconde,
the No. 1| main feedwater rump tripped on oversneed
due to a control failure. The ICS at Davis-Besse
runs Pack at the plant at a loss of feedwater
automatically. This runback was initiated ry the
ICS. With the No. 2 main feedpumr in manual, the
ICS could not control the No. 2 main feedpump. The
operators attemnted to increase its speed. It
didn't get hiaoh enough for the plant to make the
runback.

S0 without adeaquate feedwater for the
runback to occur, we ended up tripping the plant
out on high pressure at approximately 20 percent
o full power when the hioh pressure reactor trip
occurred. And the turbine of course trips when the
reactor trins. The actual reactor trip occurred at
1:¢25:29 hours, so it was about 30 peconds or so, 29
or 310 seconds after the main feedwater pump trip
that the reactor tripped on hiah pressure.

At 1135331 hours, the Steam and PFeedwater

ACE FPEDERAL REPORTERS INC.
(202) 347=-3700




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

8
Rupture "ontrol System's Channel 2 had a -puriou‘
half trip. Thris cccurs at the time, essentially
when the reactor trips, the secondary side pressure
increases cuite ravidly, and at this reint in time
they are cettino the spurious half trip in one
Steam and Peedwater Rupture Control channel. This
is sensing a low level, but it is not a desired
actuation and it is not a real actuation on low
level Yut {t's a half trip.

MR. BEARD: Excuse me. Can 1 ask you,
when you say half trip, are you talking about no
actuation, Put one of the coincident channels has
been tripped?

MR, BATCH; That's about half rienht.

Wwhen one coincident channe)l trips, it will actuate

the main steamline “rains which are already closed,
{t will make sure that one atays closed and {t will
make sure the MSIFE by-pass is closed. It actuates

sore eaquirment that really doesn't affect the nlant
on a half trip.

MR. BEARD: So some aciions Ao oececur, but
the majority on the actions on this Rupture Control
Evetem "o0esn’'t really hanpen until a secon® channel

trip?

ACE FEDERAL REPORTERS INC,
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MR. BATCH:

MR. BELL:
into this thinag?

MR. BATCH:
fore-reactor coolant
low steam air level.

MR. BELL:
range or ==

MR. BATCH:
sensesn.

MR. RELL:
Yyou are not even =-

MR. BATCH:
at this time.

MR. BELL:
nlant trips®

MR. BATCH,

MR. BFLL:
plant trins?

MR, BATCH:

several tripn.

MR, LINGENFELTER: Last two times prior

to thie.

MR, BELL:

ACE FEDERAL REPORTERS INC,
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It happened 4ust these last

This is the third occurrence
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of this ateamline rupture?

MR, LINGENFELTER: That's correct. In
21l three cases, the water level that was actually
there was substantially above normal.

MR, BELL: You started out pumnine ahout
60 percent of the operating rance, somewhere around
there. And by this time vou are not off the
operating rance vet.

MR, LINGENFPLTER: That's correct. We
have seen levels of 100 inches. There appears to
be == you know, this is speculation. Some sort of
A response to a vressure, a rapid pressure increase
on the secondarv has some effect on one channel of
this. The channel {tself has heen tested following
these other evente and it responds to a normal low
lavel as required. But there {s something about
that particular transient that sete that thing off.

MR. ROSSI: 1Ie it one steam generator
only or ==

MR. LINGENPELTER: We balieve that to he
the case., One =< we think it is one transmitter.

MR. ROBSI: For one steam cenerator?

MR, LINGENFELTER: That's correct,.

MR, BRELL: And I would like to, {f it's

ACE FEDERAL RFPORTERS INC,
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all rioght with vou, rack up to vour ITtem No. 1 here.
You say a runback is initiated by the ICS. What
rower level do vou rormallyv runback to in loss of
feedpump and what's the runback?

MR, BATCHM: S0 percent level, 55 percent
of S0.

MR. APRLL: 55 percent at 50 percent ner
rinute, if I understood correctly?

MR. BATCH: Yes.

MR. BEARD: 1Is that correct?

MR. BATCH: Between 55 or 6€0.

MR. ROSEI: You mean vou run it back 55
or 60 percent at S50 percent per minute?

MR, BATCH: That is the runback rate that
is initiated in the ICS., The plant can't runback
at 50 percent unless -~

MR. BELL: In a percentace it could,

MR. LINGENPELTER:, Possibly, it could.

MR. BATCH: That's the rate (¢t tries to
runback at.

MR. BEARD: How puch == I cuess you
runback 10 percent before you got the trip; riaghe?

MR, BATCH: Roughly.

MR, BFLL: "ad the other main feedpump

ACE FEDERAL RFPORTERS INC,
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been on automatic, weu'd vou have rode the runhrck
out?

MR. BATCH: Ouite nossibly.

MR. LINGENFELTER: We have in the past.

MR. BELL: It's your experience in the
past you are a®le to run {t out with loss of
feedwater pumn?®

MR. LINGFNFELTER: We want to point out
that the pump was in manual)., We had in the past
had some difficulties with the mair feedpumpe
trirpine following a reactor trin, and it appeared
teo he that that tripping following a reactor trip
had something to do with one of the pumns or having
to 40 with the pumpe heing on automatic.

And we placed, for a precautionary reason
this time around, we had one in autopatic and one
in mannal. So that {f we ha®? a reactor trip, the
one that was in manual would not he lost.,

MR, BPLL: Okay. HNow, excuse me. When
this pumn is in manual, ie thare any effort to keep
either pump speed matched or pumnr flow rates
matched?

MR, LINGENFELTER: Yes.

MR, ROSSI: 8o at 99 percent power, you

ACE PEDPRAL REPORTERS [NC.
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were sure it was supplvina 45 percent of the
feedwater.

MR. LINGENFELTER: That's the intent,

And the operator, when the transient occurred,
recognizing that he had to try to take the nlace of
the automatic auy, tried to run the thina un, tried
to run the feedpurp up but was unsuccessful.

MR. BELL: Okay. Thank you.

MR, BEARD: So far in the event as vou
have gotten == we haven't let you get very far ==
but basically what 1 would like to understand {=
that with the history of a few frequent half trips
on the Stear and Teadwater Rupture Control System
and the spurious trippina of the No. 1 feedpump,
evervthing to this point has proagressed nrettvy much
as, queote, normal, unauote. I mean, there are no
Plo surprises.

MR, LINGENFELTFER: That's corract.

MR. BREARD: Okavy.

MR, BATUH: The half tripring of that
Steam and Faedwrier Rupture Control channel does
not cause any p rtisvlar problems in the nlant
either. I don't know whether | made that clear,
but {t's not a eignificant problem to the plant

ACE FEDERAL RFEPORTERS INC,
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when that does half trip. The tripping itself is a
safe condition, so it's not like it's becominae
inoperable at that point in time.

MR. RBREARD: I'm 4ust tryineg to keep
separate in my mind what {s, aquote, within the
rance of normal and where do we begin to cet sone
interesting thinge,

MR, BATCH: Okay. We qgqot through the
half trip of the SFRCS charnel.

At 1:35:36 and 37, the No. 1 and 2 Main
Steam leclation Valves closed. I cuess this is
daviating from what we would have expected at this
peint in time. Threre {s no apparent reason for the
MS8IVs to Peagin to close at thie time, MS§IVe at
this plant are closed by a full Steap and Peedwater

Fupture Control Svstem actuation, but there should

not have heen one present at this time.

ME. ROSSI: 1Is that the only sional that
would automatically close the Main Stear Isolation
Valves?

MR, BATCHM: The SFAS, Safety FPeatures
Actuation Systenr.

MR, ROSSI: SPASR?

MP, BATCH: Right.

ACE PEDFPRAL REPORTERS INC,
(202) 347-3700




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

15

MR. ROSSI: Okav. B8o {t's those two
signals that woul. normally be automatically
cleosing the MSIVs?

MR. BATCH: Riaht.

MR, BELL: 1Is there any reaction between
SFPRCS Channel 2 ard Channel 1?7 Is there, like in
Channel 2, sice it is a trip condition, does it
let Channel 1 X¥now it mensed a trip sional?

MR, BATCH: Signal.

MR, BELL: And {s there anv way the trip
in one channel could isoclate chese Main Steam
Isolation Valves, this half trip? 1Is there any
reaction there that can cause these MSIVa to shut?

MR, BATCH: One actuation trip of the
Steam and FPeedwater Rupture Control System closes
both MS8IVs, so it only takes one channel.

MR. BFLL: 8So Channel 2 actually could
have closed these MSIVe {f {t were a full trip?

MR, LINGENFELTER: In other words,
actuation of either channel of SFRCS, one or two,
could =« would close both MSIVe provide® {t were a
full trip. Now, we don't == the timing of this
particular closure on the Main Steanm Isolation
Valves would appear to be coineident with thie half

ACE FEDERAL REPORTERS INC.
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trip. However, no other expected acte of eacuiprent

occurred. And past experience would lead us to
helieve acain on this spurious trip that onlv a
half trip probadbly a4iAd occur. S rioht now we
think that a half trip cccurred which may have
influenced the MSIVs. It should rnot have.

MR. DELL: B8Sut it may have.

MR. LINGENFELTER: Yes,

MR, BEARD: Let me cet a point of
clarification here. 1I'm gettino a hit confused. I
want to make sure 1 don't cet confueed.

We are talking about instrument channels,
we are talkina about Rupture Control Syster
rhannels and half trips, thinas of this nature.

And {t seems to me == let me throw out what T think
it is and see (f it {9 right. A channel of the
Rupture Control System may involve the coincident
tripping loecic of two or more instrument channels.
For example, an instrurent channel would be one
transmitter on say low pressure, so there ia»s
enannels upon channels upon channels is what (¢t
cones down to.

MR, LINGENFPELTER: Right. The
terrinolooy is a little Aifferent, but I think vou

ACE FEDERAL REPORTERS INC,
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got the right idea.

MR. BEARD: Yes. But what occurred here
is actually one instrument channel had tripped,

MR. LINGENFELTER: Right.

MR, BEARD: Which #1i4 a bhalf actuation of
one logic channel, {1¢f vou will, in the Rupture
Control Svystem.

MR. LINGENPELTER: Right.

MR. BEARD: And other than the minor
actuations vou talked about earlier, you wouldn't
have expected® full actuation of any MS§IVe.

MR. LINGFNFELTER: That's correct.

MR. BEARD: Thank you. I hope I can keep
that strajoht.

MR. LANNING: For this seauvence of events
you are talking about, would you tall us what the
source of the information {e?

MR, BATCH: This {e a combination of
interviews with orerators in a meeting we ha!
Sunday rornine, the Seaquence Of Rvents printout,
the alarm type nrintout, the computer {information
that we have available, in an effort to try to make
it al)l as understandable as possible. You want me ==«
many of these thinos were covered in mnanv of those

ACE FEDERAL REPORTERS INC,
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sources.

MR. LINGENFELTRR: Are vou looking for
specific names of sources that you mioht want toO
have later or what is vour direction?

MR. LANNING: Obvicusly the tire schedule
is what the computer put out. That's the alarnm
printer.

MR, BATCH: Some of those "Approx. lid4ls"”
are approxivate range of times there. They may
have been 2 combination of alarm nrintout and
operator interview.

MR, LANNING: 1Is there other printouts
from alarr printers?

MR, LINGENFELTER: Yes.

MR. LANNING: From what source are they?

MR, LINGFNFELTER: We have rart of *the
emergency response network which establishes by
comnputer the ayster down, the Technical Supnort
Center, which loas a areat deal of analoocue “ata at
& high frequency. We use that for loo¥ine at how
the parapeters responded,

MR. BEARD: Is this referred to as the

SPDS?

MR. LINGFPNPELTER; No, 1t provides an inpnt

ACE FEDERAL REPORTERS INC.
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to the SPDS. 1It'e part of the same computer
network which drives the SPDS, but it's not a vrart
nf ft.

MR. BEARD: 1 guess for the record 1
think SPDS means Safety Parameter Dlohla; Systen.

MR. ROSSI: This comruter system that's
in the Technical! Support Center, what {s that
referred to as, it's name?

MR. LINGENFELTER: That's Acauisition
Display System or ADS. I will try to use that name.

MR, ROSSI: Okavy. And that's an analoaue
recording?

MR. LINGENFELTER: Anraloone. It ig a
digital eystem, tut the major source of information
we are getting here was from analooue~tvpe
inforwmation. There is also dicital information,
contact inputa and so forth,.

MR. LAMNING: 1Is this a continuously
racordad storage of system paramnaters?

MR. LINGENFELTER: Yes. Approxirately
one hundred mandor parameters are atored at a rate
of approxirately once a second, and there {8 a
areat Adeal of adAitional {nformation that {s stored
at lesser rates.

ACE FEDFRAL REFPORTERS INC.
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MR. LANNING: During all modes of
operation?

MR. LINGENFELTER: Power operation, yes.

MR. BATCH: It'a a constantly rotating
file.

MR. LINGCPNPELTER: We keen a 24-hour file,

MR, REARD: Maybhe we tetter let vyou cet
on with the susmarv., [ think we are gettinag off
rore on details rather than the optirpur use of this
firest meeting.

MR. BATCH: Okay., From the time then
1:35 until 1:40, we had fairly normal vost=-trin
equiprent operations such as the auto tranasfer of
houserower to the startup transforrers that occur
durine the normal nost-transient, post-trin
transient. No. 2 main feedpuwp continues to supply
normal feedwater, and {t takes two, two and a half
minutes to boil steam oeneratore downr to low level
lirits where you sctually start calling for
additional feedwater, and that pain feedpump
supplied feedwater until approximately 01:40
hours when there was not enouach steam {n both our
moisture separator reheaters storsge tanks or the
rain steanm lines to %eep the mwain steam pumrps

ACE FEDERAL REPORTERS INC,
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supplied.

S0 the ateanm agenerator's water levels
Aecreased at that point, apnroxinmately 1:41 hours,
to the Steam and Feedwater Rupture Control Systenm
low level trip setpeoint, which {s twenty-six and a
hal?® inches at this peoint in the steam conerator.

MR, ROSSI: About twenty-six and a half
inches.

MR. BATCH: Richt, We can aqo into a lot
of detail at this point in the actual sequence that
happens in the next few seconds.

MR, LINGENFPELTER: Do yon want me to talk
about that?

MR. BATCH: Probably.

MR, LINGENFELTER: 1'l]l trv to addrees
what happened with the SFRCS, Steam and Feedwater
Rupture Control System at this time hecause a
naomber of things cccurred that provides some
confusion, and I'm sure we will have to Adiscuss
this later in additional “Aetanil.

Aoain, usina your analogue or your
araloey of instrument channels and the actuation
channels, two=instrument channel of ona SPRCS
actuation channel wnensed low lavel on onsa stean

ACE PEDERAL PEPORTERS INC,
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cenerator at this time. That full trip of that
actuation channel then initiated the start of the
No. 1 Aux Feedpump Turbine an? a numbher of other
valve actuations. I won't ao into all of them at
this point.

The normal Adifference in instrurentation
accurasies hetween the steam generator level
sensing channels permittad a time delavy hbetween the
doudble actuation, the two-instrument channel
actuation in one SFRCS channel, that allowed that
channel to actuate before the second channel
actuated by approximately ten, eleven seconds.

In between those timen, the operator in
the control room who was concerned about SFRCS
actuation and what he had geen, that's all I *now,
decided that a sanual injtiation of SFRCS should
occur, Aand he attempted to manually initiate SFRCS.

He went to the panel where the manual
actuation btuttons are located and presse!’ two SFRCSH
manual actuation huttons. There are » total of ten.
There are two sets of fives, one st of five
actuation buttons for each actuation channel.

The buttons that he pushes, he decided to
piek the «« or he picked, 1 should say, the top two

ACE PEDERAL REPORTERS INC.
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huttons in both atrinos. Tt turned out that those
two actuation »uttons were manual actuation of
Channel 1, SFRCS Channel 1, low rteam nressure on
Steam Generator 1, that's one button, and the
second one was actuation -- SFRCS Actuation Channel
2, low steam pressure on Steam Generator 2.

S0 he had put into the systanm information
that let the SFRCS think =« one channel thoucht
Steam Generator 1 had low pressure, rmain steanmline
rupture, which essentially tells the SFRCS that
that steam generator is no lonoer available for

operation, and the other channa) was told that the

other steam ocanerator was unavailarle for overation.

MR. BPLL: May 7 interrupt you one moment?

MR. LINGENFELTER: Sure, please.

MR. BELL: This first steamline break
protection, right?

MR, LINGENFELTER: That's correct.

MR. BELL: Sc the system looke at {f one
steam generator pressure (s lower than the other.
It doesn’'t look at a differential hetween the stean
aaneratore., It's atrictly a pressure-based pyatar.

MR. LINGENFELTER: PRiaht,

M2, RELL: Then there are no provisions

ACE PEDERAL REPORTERS INC,
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for a Aownstream break in this system or a bhreak on
arny common line anywhere where hoth steam
cenerators would bPe low to allow emergency steanm
rrovisions, {f I understand what vou are telling me
correctly. 1f I had a laroce downstream hreak, both
steam generator pressuraes wouvld bhe low and eaual,
rioht?

MR, LINGFNPELTER: Riaght.

MR, BELL: But vet I c¢ould feed neither
steam cenerator hecause this SPRCS system would
pravent the addition of auxiliary feedwanter.

MR, LINGENFELTER: That s correct.

MR. BATCH: The one cgenerator would he
rressurized.

MR. ROSSI: Or %hoth, {if both MSIVs worked,
then both generators would be pressurized.

MR, MYERS: [If you aat one to aenerate,
it clears itself.

MR, LINGENFELTER: It clears itpelf.

MR, BFLL: But {f both pressures are low
and stav low, then (it (s not permitted to generate.

MR, LINGENFFLTER: That's correct.

MR. AEARD: Until there {8 some override
type action, {f that's possible?
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MR. LINGENFELTER: That {s nossible.

MR. BEARD: Let me hack up one more step
an® make sure I understand it., The low pressure
senses what it thinks is mavhe a rupture of the
steam generator and therefore, to avoid feedina {t,
it i{sclates basically that steam cgenerator.

MR. LINGENFPELTER: Uh=huh.

MR. BEARD: S0 is {t roughly analoqous to
a feed=only-good=generator system that was
energized for both of the only two steam cgenerators
in the nlant, so that basically whether it is rioht
or wrona, the buttons in effect actuated his
svestem which caused hoth steam cenerators to be
fully i{solatead?

MR, LINGENPELTER: Yes. Yes. Now, there
fs a slight Aifference in that now whare {f you had
actually Yad raally Yoth stear generators with a
low condition, low rressure condition, hoth sensing
hoth actuation channels would sense low pressure on
hoth generators.

Here we had a condition where only one
channel, one channe)l saw ore cenerator, the other
channel saw the other geanerator. S0 this channel,
Channel 2, thought Channel 1 was still good, anA
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Channel 1 thoucht Steam Generator 2 was still ocoo

MR. BEARD: Now are vou talking in terms
of the instruments that it saw or the input it
received® via the operator pushina the manual
actuation luttons?

MR. LINGENFELTER: The buttons that the
operator pushed made the SFRCS think that. There
is no instrumentation. There is no real low
pressure at this point.

MR. BEARD: Okavy. Maybe 1'm gettina
confused again, but {t seems to me that the
instruments fed in a signal that spuriouvsly said
low lavel in one of them, I believe, if I haven't
oot that part confused,

MR. LINGENFFLTER: That's correct.

MR, BEARD: Then the operator inputted to
the system low pressure signals, one for ecach steanm
gqenerator., S the systen as a whole, the Rupture
Control Syster ! mean, believed that there was low
pressure in one steam cenerator, and low pressure
in that same steam generator plus in the cther
stear cenerator. It thouaht {t had inputs that
said low pressure.

MR. BATCH: Yes, and low pressure has

ACE FFDERAL REPORTERS INC.
(202) 347-3700




10

11

12

13

14

15

16

17

18

19

20

21

23

24

27

priority.

MR. BEARD: Same thine for hoth, pressure
level low on one, pressure low on the second.

MR. LINGENFELTER: Right.

MR, BEARD: And it bottled up both steam
generators.

MR. LINGENFELTER: That's correct.

MR. ROSSI: It does that by elosing
valves in the auxiliary feedwater lines. 1Is that
how it bottles them un?

MR, LINGENFELTER: Main steam water, Main
Steam Isolation Valves.

MR, ROSSI: So it hottled the Aux Feed
and main stear from both ceneratoras?

MR. LINGENFPELTER: Now, Aux Yeed is only
isolated when the system senses low pressure, and
low level isn't a problem,

MR. BELL: But had it been an OSGTA, a
aenerator at normal pressure and the other steanr
generator at low nressure, would {t fee® the steanm
generator with low pressure had it teen an actual
actuation rather than a manual initiation?

MR. LINGENFELTER: That's correct. And
in fact, what the systams attenpt to 4o is to take
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both auxiliary feedpumps and feed the cocod stean
generator. So what you will find when you review
the events, using acain vour example, {if one -~ if
the actual == {f there was an actual low pressure
in one generator and the other steam generator saw
a normal prressure, the auxiliarvy feedwater »umn
associated with the bad steam genera‘or would he
line? up to draw steam from the cgood stear
cenerator and provide watsr to the good stean
gqenerator. So you have two nurns gsupplving {¢t.

MR. BELL: Okav.

MR. LINGENFELTER: Now, we are in a
situvation where the SFRCS channels acgain, one
channel sees one steam generator »ad but thinks the
other one is gcod. The other actuaticr ~hannel
sees the opposite steam cenerator had or sees its
own steam generator 's bad and says the opposite one
is good. S0 they attempt to ¢try to take their own
purps and where possible cross~feed one another.
All riaght?

The valves that shcoule “'ve moved to do
that did indeed do that. They functioned the way
they should have. However, with the individual
channels sensing that {ts own steam generator was
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bPad, it shut the steam cenerator isolation valve,
the Aux Feed Isolation Valve just upstream of the
steam generator to prevent any water from either
puTp entering.

So that effectively cut off all feedwater
to both generators in that situation, althecugh the
twoe Auxy Feed purmpe are now still trying to feed the
opposite ceneratorns.

MR. BELL: Now, ycu have ot may we call
them A and B steam heaters. 1Is that a fair
terminology? Now, the one channel will try to open
the steam supply to the auxiliary feedwater pump
turbine from the steam cenerator that it thinks is
goecd, is that what you said, and close the steanm
supply to th:» auxiliary feedwater pump turbine on
the steam cgenarator it says is bad? So in that
case those valves had two conflicting sionals, one
to shut, one to open®

MR. LINGENFELTER: That's riacht.

MR. RELL: Which took priority?

MR. LINGENFELTER: Whatever happened
first.

MR. BELL: 1It's a relav race then.

MR. LINGENFELTER: Right. 1In the case of
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the No. 1 Channel -=- well, wait a second, You are

talkineg about -- you were talking about the valves

signals from the low pressure sionals. Those

!
i
|
having conflicting signals. There were no conflictin?
|
|

thinags are covered by dAifferent, what do I want to
eay, “ifferent actuation channels.

MR. BELL: How about the water valves
then, the supply valves on the feedpump discharge?
Are we in a situation where, for example, the Aux
Feedpumn supolies to a steam genenerator without {t
reine cpened and closed?

MR. LINGENFELTER: Let we back up and say
go throuaeh the sequence again. The first thing
that happened on SPRCS Channel 1 was that it sensed
a low level, and certain valves started to move on
that actuation. The onlv place where there was a
conflict was when the operator pushed the buttons
for low pressure.

Low pressure having priority, it now cave
signals to some of those same valves to close. And
20 what happened is -~ and that occurred four
seconds after that low level. 8o for four seconds,
these valves were on their way opened or closed,
and then a couple of them turned around as soon as
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thev were all the way open, turned around and went
hback to match the demands of the low pressure.
Okavy?

There are no conflicts that I am awvare of.
When the ocuy pushed the twoc buttons, there should
be no relay racing going on with respect to the low
pressure. Okay?

MR. BELL: Okay.

MR, ROSSI: Low pressure 3ust takes
precedence over low level?

MR. LINGENFELTER: That's correct.

MR, BEARD: Are the actuation channels,
are we talking about Channel 1 and Channel 2, are
they in direct correspondence to the two steanm
generators®” 1In other words, earlier you indicated
somethina about Channel 1 senses low level on Steam
Generator No. 1. I'm trvinag to associate =+ 1
think what we are saving is Crannel 1 had low level
and ranually inputted low pressure. Channel 2 had
only manually inputted low nressure.

MR. ROSSI: No, I think by this time they
had low level on Yoth hecause you had real low
levels.

MR. LINGENFELTER: That's six seconds
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later.

MR. ROSSI: You havon't cot there yet.

MR, LINGENFFLTER: But we are close, You
are very close. A acguick rundown on the actuation
channel!s themselves: The instrumentation that
feeds into the actuation channel logic comes from
both sides. It's not an Actuation Channel 1 is for
Steam Generator 1 and associated loops. It looks
at both sidee of the systems, both actuation
channels look at hoth sides of the ayster.

MR. BEARD: Are they fully redundant in
that sense?

MR. LINGENPELTER; In a sense, yes. In
terms of what they actuate, no, with the exception
of certain valves, of rcourse. You can't make it
easy.

The Main Steam Irsolation Valves are bhoth
closed from Poth channels. Startup feedwater
control velves and I think -~ anvthino else? 1In
general, though, the actuation channels themselves
actuate the associated loop, if you will. In
general that's a true statement. Okay, NoOw ==~

MR. BEARD: BRefore vou oo on to the next
ster, Yust to detail, vou said the operator went
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over and intended to actuate the Rupture Control
System. I'm not sure whether I am reading into {t
more than what yvou said or not, bPut I think you
were implying that he intended to 40 it on low
level but at any rate he did it on low pressure.

MR. LINGENFELTER: That'e correct.

MR. BEARD: And vou say the low pressure
actuation buttons are the top twe in two rows of
five »uttons each. Could you tell me where the two
buttons are that he intended to use, the low level
ruttons?

MR. LINGENPELTER: Fourth down I think,

MR. BREARD: Porth down?

MR. LINGENFELTER: On hoth.

MR. LANNING: Was the operator's actions
conftr-aiory in nature or anticipatory in nature?

MR. BATCH: He thought they were
anticipatorv. It ended up they were actually hy
four seconds.

MR. LINGPNFELTER: Afterwards. He
thought he was Adoing it himself, bhut it would not
have heen required had he not touched the huttons.
Pvervthine would have worked as required. Rut he
thouaht it was necessary to do that, s0o he A4id {¢t.
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MR. LANNING: Based on the level.

MR. BATCH: I think the MSIV beina closed
also.

MR. LINGENFELTER: You have to ask him
what their thouahts were. There are a lot of
confueing aspects. The MSIVs Yeing closed, which
would be a normally expected SFRCS occurrence.
There was considerahble confusion.

MR. BATCH: I1f you really want to
urderstand SPRCS, it probably would be worthwhile
to have a regular lecture.

MR. BEARD: 1It's veryv complicated. I
looked at it several times over the vears and a
week after 1 cot myself up to speed on it, it's
sufficiently complicated that unless vou use {t
almost dajily, you can cet it mixed up vervy aguickly.
But I have used it daily and got mixed up. It'as a
very complicated systen.

MR. RATCH: There was one more inﬁut -
I didn't finish my statement. There was 17; pound
DPE input that also feeds in SFRCS. 11 stopped
describing SFRCS hefore. But there {s a
Aifferential steam pressure that's alen input to
the SPFRCS, ard SPRCS channels “o get b:th stearm
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generators inputtineg to the channels Yut thav
hasically control their own Aux Feedpumps,.

MR. BELL: Did I hear you correctly, had
the operator either pushed the low level huttons or
not pushed any Yuttons, all the rest of this would
be a hlank sheet of paper?

MR. LINGENFELTER: That's uncertain.
That's uncertain.

MR. MYERS: The nlant should have
proceeded.

MR. LINGENFPELTER: It should have
proceeded, and it is uncertain., We believe there
is a probability that that is the case had he not
rushed those huttons. 1 am going to cet into that
a little bit further here. Okay?

Now we have had one channel with low
leavel actuation and hoth channels with a low
pressure actuation. The No. 1 actuation channel
tried to start or started the auxiliary feedwater
purp on that low level siagnal. The No. 2 actuation
channel, still again sensina that only one steanm
generator was bad, thoucht that the No. 1 steam
generator was agood and in turn started the No. 2
action feelwater pump to try to feed the No. 1
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generator.

S0 the second Aux Teednumn was started by
the low pressure manual actuation. In either case,
about, I think it's what, six seconds later, the
second channel of low pressure, the second
actuation channel was received. The SFRCS channel
showed the low level -~ excuse me, saw the low
level on the second actuation channel, that carme in,
it registered as an alarm, it Aid nothino acain
since it doesn't have the vriority.

All indications that we can tell up to
now are that all the valves actuated as required,
Pverything moved in the Airection {t's supposed to.

MR. BEARD: Before you cet to the second
page I have a question. Are yvou there?

MR. LINGENFELTER: Yeah.

MR. BEARD: Okay. You mentioned several
times that when an actuation channel senses low
pressure on a aiven steap generator, it apparently
is corfigured in some logical manner that it
convinces itself that that steam acenerator is bad
and it figures that the other steam cenerator is
good.

What I'm trving to understand {s does (¢t
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actually have some input that tells it the other
one is good or dAoes it 4fust switch away from the
bad one?

MR. LINGENFELTER: Until it is told that
the other genarator is ba? via a low pressure
signal, it assures it is good.

MR, BEFEARD: Rut {t is an assumption.
There is no input to it that tells it the other one
is cood. It's switches to the qood one ap vwell as
it avoide the "ad one.

MR, POSSI: But {t gets pressure
information from the so-called gqood one.

MR. LINGENFELTER: It still gets pressure
information from the agood generator.

MR. ROSSI: And because of the lack of a
low pressure stearm generator, that's what it uses
to make the assurption it is a good steam cenerator.

MR. LINGENFELTER: That's true.

MR. BEARD: In this case, the operator
eimultanecusly pushed the two low rressure
actuation ruttons.

MR. LINGENFFLTER: Let me describe {t.

H#e pushed the ton two. The next two down are No. 1
actuation channel, low pressure on Stear Cenerator
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2, and No. 2 actuation channel, low stesam nressure
on No. 1 generator. S0 to aet bhoth generators to
he recognized as had, the onerator would have had
to push the ton two and the next two down.

MR, BEARD: So the two he A4id push were
related to one steam cenerator?

MR, LINGENFELTER: Ne. The two he 4iA4d
push were related to opnrosite ste»m generators. So
acgain one actuation channel thinks the one {s aood,
the other actuation chanrel thinks the other is
good, considerably di{fferent than a rea! -=- there
vou ac. Thie, b»v the wavy, is not the firet human
enaineering Adiscrepancy we found in our control
roon desiagn.

MR, RELL: That went on prior to this
incident?

MR. LINGENFPELTER: Yes, scheduled to be
chanced.

MR. MYERS: I'm not sure if I haven't got
them ~-

MR. LINGENFELTER: You have done thenm
backwarde, but the idea is good.

MR. MYERS: Low pressure 2 for ==

MR. LINGEMFELTER: The top one would he 2
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in that case. It's the same numbers. That's for
Channel 1., You have cot Actuation Channel 2 nrow on
the left and Actuation Channel 1 on the right.

MR. ROSSI: If we are goine to tal¥ about
what's on the board ==

MR. LINGENFELTER;: That's why I haven't
Arawn anvything.

MR. ROSSI: == we have to have sowethina.
One possitility is you draw it on a piece of paprer.

MR. LINGENFELTER: We can cive vou a
draving of {¢t,

MR, ROSSI: Yot {t on here. Then we have

ic.

MR, BATCH: Why Adon't we cet the records
here. We mpay an® up with it labeled wrong.

Let's aet the FCR view of those huttons.

MR. LINGENFELTER: ‘84 == it's later than
that.

MR. BATCHN: We will supply those to you.

MR, BEARD: I think the thrust of what 1
vas trying to understand is that the huttons that
were pushed, one wae a redundant actuation. One
channel thought one steam cenerator was at low
pressure, a Aifferent actuation channel thoucht the
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other steam generator had low pressure.

MR. TINGENFELTER: That's correct.

MR, BEARD: But ==~ okay, S0 now one
channe! wants to switch away from what it thinks {s
the bad steam cenerator, and the other channel
wants to switch away from what it thinkes is the bad
steam cenerator. So in the switchinag nrocesses,
they "lock each other out.

MR, LINGENFELTER: Essentially, vee.

MR. BEARD: Okavy.

MR, BELL: Has there heen any ’iscussions
of perhavs putting a steam pressure differential of
steam cenerator pressures into this logie?

MR, ROSSI: I really think we cucht to
refrain from Airecting that gquestion now. We are
here for information on what happened.

MR, PEARD: It's hard enocugh to
understand what reallv happened. If you aget me oOne
sten bevond, {t's ==

MR. ROSSI: We have to refrain from that.

MR, BATCH: Are we on page twn?

MR. BEARD: You are riaght, that 01:41
time was a killer. It took a long tim2 to aet
through,
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MR, ROSSI: I don't know whether vou can
clarify. I think we skirted around the question
and vou may have even answered it a couple of times
on where you are getting two sicnals tellinag a
valve to d4¢ the oprosite things, which of these
valves will do whatever comes first and which of
them have a different action recarding which comes
firet, vou ¥now, where it is overridden. 1 gather
when vou are talking about shutting off the
auxiliary feed to the stear nenerators, {f vou have
low presasure in the steam generators, regardless of
what other valves I have, I shut off the auliliary
feesd bv shuttinea the valve in the auxiliary feed
line into the aenerator.

MR. LINGENPELTER: Riaoht.

MR, ROSSI: But I cather when vou are
talkine atout valves that feed steam to an
auliliary feedwater pump, that there what the valve
doer may depend on what siqgnal gets there first?

MR. LINGFNFELTER: Well, actually there
are four steam valves, okay, the way it (s set un?

MR. LANNING: These are steam emission
valves of the Aux Peedwater Pumn.

MR. LINGENFELTER: Correct. Off of each
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steam generator is one valve to each Aux feedpumn
turbine; okay? When the low level actuation
occurred, the steam censrator supply valve from No,.
! cenerator to No. 1 turbine opened, as it should
have.

When the low pressure sional induced by
the operator was input to Channel 1, the sianal to
close thet valve was given. It was already on {its
path open, it went all the way open and had gorn:
all the way shut. At the same time that channel
opened the <= I think that's right -~ did that
channel do it or the other channel 444 it? That
channel 4i4 {it. Opened the supply valve from the
other steam cenerator to the MNo. ! turbine. Okay?

MR. ROSSI: So the pressure really took
precedence, the fact that the guy evan opened the
steam valve lines un, the pressure took precedencae
over the level and told the stear valves to 40 what
they would always A0 for that pressure signal.

MR, LINGENFELTER:; That's correct.

MR, ROSSI: Regardlese of what kind of
levels vou get,

MR. LINGENFELTER: That's correct,

MR, ROSSI: 8So the pressure really took

ACE FEDERAL PREPORTERS INC.
(202) 347-3700




10
11
12
13
14
15
16
17
18
19
20
21
22

23

24

43

precedence.

MR. BATCH: 1t always takes precedence.

MR, ROSSI: 8So there wasn't a race here.
The pressure just took pnrecedence.

MR. LINGENFELTER: That's correct

MR. BATCH: Except some of those valves
have to stroke completely full open hefore they
will be allowed to stroke closed through the
circuitrv.

MR. ROSSI: Other than that, the pressure
took Adefinite precedence and set the valves up to
do what they would alwavs 40 with the pressure
siaonals.

MR, BATCH: Rioht.

MR. BEARD: Some valves have to cormplete
their initial motion hefore they turn around on the
priority systenm.

MR. BRATCH: That's riaht

MR, BREARD: Does that imply that sone
other valves reverse in midstreanm?

MR. BATCH: Some «f therm didn't have
sianals.

MR. BEARD: I see. In summary, whire
we are is you have got the two Aux Feedwaters
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cross-hlocked each other, so to spreak, if I can
make up that term, and where d0 we ago from here?

MR. LINGENFELTER: Okav. This prevents
any kind of feed to either steam acenerator. BRoth
Aux Peedpumps are attempting to come up to sneed to
provide flow, if they can. Steam is provided.

I'm not sure. 1 would have to go back
and think about it., I think vou would find {f you
had an actual low nressure on hoth steam cenerators,
I would think you supply steam to =- hut in this
particular case, there vas steam acoing to both
turbines. They came up to speed and went out on
overspeed, bhoth turbines.

MR. REARD: Now, this going out on
overspeed {s an off-normal situation.

MR. LINGENFELTER: Absolutelv,

MR, BEARD: Just to set the record
straioht on events. This is off normal.

MR, LINGENFELTER: Absclutely off norrmal.

MR. ROSSI: Even for the case when their
Adischarge -~ feed discharge valves are closed and
they are pvumping acainst close? valves and thev
have stear and are being tnld to come up to speed,
is it abnormal for that, or Ao yvou know?
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MR. LINGENFELTER: We are not sure. We
feel {t should be, but I quite frankly -- we are
not certain that we have ever been (n this nrecise
sfituation. It's very confusina.

The testing we normally nrovide eor run on
these things sets up a sequence, but it Aoesn't
produce these results, obviously. We are trving to
understand, We don't understand enouah about how
the governors on the turbines function. 1 don't
know I can explain what thie is. We simply don't
understand it vet. We need a lot more information.

MR, BEARD: Would it be your best
fudoment that you would not have axnected this
overspeed trippine even for this configuration?

MR. LINGFNFPELTER: That's correct.

MR. BREARD: PFven thouah {t is not hacked
up by testing?

MR. LINGENFELTFR;: That's correct. We
don't think it should have happened at all.

MR. RELL: When you start this pumn, like
if you are doing surveillance on either one of
these purrs to power, the valves you are talkina
about are normally closed valves, aren't thaey?

MR. LINGENFELTER: Yes.

ACE FEDERAL REPORTERS INC.
(202) 347-3700




T a—

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

46

MR, BELL: And vet when vcou do the
surveillance midetream to the turbine, it doesn't
overspeed; is that correct?

MR. LINGENPELTER: That's correct. j

MR. BELL: 1Is not the sare recirc path
available in this condition as the pump recirc path?

MR. LINGENFFLTER: That's correct,

MR. ROSSI: B0 the operation of the punmp
Auring the event is not known to he different than
the oper. ‘5n that may oceur during surveiliance
tests with respect to having no auxiliary feed flow,
tut having feed flow and a signal to crank it up to
speed?

MR. LINGENFELTER; That's correct. At
this point, it is pure speculatien in regards to
some potential difference that may exist in the
fine Aetail of how the governor works that might
rossibly explajn it. I can't say anything more
than that. We need to 4o a lot of looking. That's
the madjor area of concern.

MR. BEARD: Just to make sure 1
underastand the plant status, “o hoth of these pumns =4
correct me {f I'm wrona here -- hoth of the pumps
were considered operable at the time of the esvent
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and have prassed their most recent surveillances,K et

cetera, et cetera?

MR, LINGENFELTER: Yes.

MR. BEARD: And on Aux Feedpamp, how
freauently d0 vou typically start {t up? Is that a
monthly thing?

MR. BATCH: Both these have heer started
a week hefore.

MR, BEARD: So they 41{9 the week ==

MR, BATCH: They were tripred the week
hefore.

MR. LINGENFELTER: Tripped the week
before, and we had testing subsecuent to that.

MR. BEARD: nNut basically the equipment
was operable.

MR. LINGENFELTER: Yes.

So given the events that have occurred up
to this noint, up to where the numns have overasped,
ve have not uncovered any peculiarities in the
response of the SFRCS, in response of any of the
valves, other than the overspead triprina of the
pumps. Trat's the orly thinag we have {dentified at
this point i a concern.

MR, ROSSI: You've had two eauiprent
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things that z2pparently either were not at the tire
or mavbe still are not understood. One of them is
this spurious half trip thing of Channel 2, and the
other one is the trioping on overspeed of the
auxiliary feedwater nrumps. The rost of this stuff
in here all worked the wav you would expect it to
work for the sionals that -~

MR. BREARD: I don't think so.

MR. ROSSI: What else do yvou think?

MR. BEARD: I thought we talked about
earlier closine the MSIVes were not proper.

MR. ROSSI;: That's right.

MR, LINGENFELTER: Those {tems -~ I
should rephrase what T said; it was a bad choice of
words., With recards to the events from the time of
about 01:41 there, everythine that hapnened in
reaards to the erxpected SFRCS response given what
happened up at 1:35 appeared to be normal.

MR. BEARD: I think in that context, vou
are richt,

MR, LINGENFELTER: Okav., There we goO.

At 1:42, I believe ft'm 1:42 pven, the operator or
mayre an operator corrected the input error by
resetting the trips, the low nressure trips. In
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other words, they fioured out what the rroblem,
what they had Aone wes incorrect and reset at the
same switches those trips, which basically takes
the low nressure trip out of the SFRCS, it clears
ft. Just like, vou know, in a real event, had the
rressure dropped ‘own and then come Tack up acain,
the pressure sawitches would be set. SFRCS now
thinks that hoth steam cenerators are indeed good.

MR, ROSSI: Okay. That's one minute
basically after he pushed the switches in the first
place.

MR. LINGENFELTER: Yeah. Right.

MR, ROSS1: The low nressure nroblem.

MR, LINGFNPRELTER: That's right.

MR, BELL: Only auxiliary feedwater
valves are in position, riohet?

MR, LINGENFELTER: Right.

MR. BELL: The Main Stearm Irolation
Valves would not reocpen.

MR, LINGENFELTER: Would not reonen,
that's correct, And to the best of our knowledae
al]l the valves recuired to realion to go to the
normal feed situation 444 move with the exception
of two valves, the stear aenerator isoclation valves

ACE FEDERAL REPORTERS INC.
(202) 247-3700




10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

50
AF=-599 and AF-608, Those wera the last two valves
on the Auy Feed line into the steam cenerators.
They 4{4 not reoren. They staved {n the closed
position.

MR. ROSSI: The names of those valves
are == the Aux Feed, what are the names of the
valves or what are their numshers then?

MR. KOSLOFPF: AF=599,

MR, LINGENFPELTER: And AFP-608,

MR, ROSSI: AP=-599 and AFP=-608. And are
they in an auxiliary feedwater line?

MR, LINGENFELTER: They are in the
surxiliarv feedwater lines, the last valves up to
the asteam generator.

MR, REARD: And the expected rasponse s
these valves should have reopened when the
Actuation signal was reset and the abnorrality was
they stayed closed,

MR. LINGENFELTER: That's correct.

MR, BEARD: Dié the operator have valve
rosition indication in the control room on these
two valves? 1In other worde, 41id he ¥now these two
valves had not resnonded properly?

MR. LINGENFELTER: At some time he A1 4.
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MR. BEARD: I don't mean did he lonk, but
was the information available?

MR, LINGENFFLTER: It's available. It's
available. Some time he ficured {t out because
they ended up both being opened.

MR. BELL: Okay. One more nuestion. Are
alarms supplied in the control room that the
operator Aoes know these two auxiliary feelwater
pumps are tripped?

MR, BATCH: Yes.

MR, BPFLL: So he Xnows from his
enumrmerators, realizineg there are twe hundred of
thes in alare right now, Yut these are available?

MR. BATCH: Yes. That's correct.

MR, BELL: And has anvyone been Adispatched
down to the room yet to reset the trips at this
point in time, 1:41, 1:427

MR, BATCH: It was Aispatched auiekly.
You would have to ask the operators that.

MR, LINGENPELTER; We %now what time they
started rolline acair, hut I can't tel) you that.
Thare {8 npeed indication and obviously flow,

MR. BEARD; Going back, since we were
interrupted anyway, 414 the operator ever attespt
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up to this noint to nush some sort of a reset that
would have caused the spurious closure of the MS§IVs
to be overridden an? therefore reopen those® Was
that ever in the halloame?

MR. LINGENFELTER: No. Yrou can't do that,
no.

MR. BRELL: S0 now we are up to four
Aifferent discrepancies, four things happened that
you wouldn't expect to have happrened: The spurious
trinr, the two M81IVs closine, and two Aux feedpumps
tripring, and the final thing I have here is the
99 and 60R not renositionine.

MR, LINGENFPELTER: That's probalkly a aood
count, ves.

MR. BELL: Okay.

MR. BEARD: We are up to five, is that
what vou said?

MR. BATCH: At this point in tire. You
will have to AdAiscuses with the operatore where they
were sendine people, but they tried to reestablish
» Startup Feedpump and an auxiliary feedpump and
without pain or auxiliary feedwater. Thev are
still coocling the RCE, and at 1:45 the RCS was
starting to feed up to 562 up to that point at 1:48.
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The operators' action at this noint in time, 1
would rather veou talk with them directly.

MR. BEARD: I wouldn't try to probe that
area. 1 just thought, you know, the operator did
go to a panel and do something. ! was tryine to
establish it was sorething unrelated to the MSIVe.

MR. ROSSI: Okay. What can he 40 from
the control room? Can he at this point from the
control room reset the auxiliary feedwater purmp
trip on overspeed?

MR. BATCH: That's done locally.

MR, ROSSI: That has to be done locally.
How about opening trese auxiliary feedwater
isolation valves? Does he have a switch that can
40 that from the control room?

MR. BATCH: They weren't working with the
motor operator, but he has a switch.

MR. ROSBSI: He has a switch, and you
don't know whether he tried to vse it or not?

In ary event, they 4#idn't open, either at
least automatically and mayhbe not manuallv either,
but you Aon't know abouvt the ranual.

MR, BATCH: They Aid crank them off the
saat.
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MR. LINGENFFLTER: Manually with a switch
he means. Manually with a switch., PFrom the
control room they 4id not open, if they tried {t.

MR, ROSSY: If thev tried it.

MR. LINGENFELTER;: We don't know that.

MR. ROSSI: Okay, fine.

MR, BELL: O01:45, it says there are 12 or
13 inches of indicated level in the steanr
generators. When 4o you people consider the steam
generators to bhe dArv?

MR. BATCH: There are several thinos in
the nature of the generator. 1If it loses steam
pressure, {if vou lost all your feedwater and your
eteap nressure is down, it's 960 or eicht inches ==

MR. RELL: Or steam pressure {s dropped?

MR. BATCH: 960 and a oas of all sateam
water. 1I1f you qo dry, vou will be depressurized
soon, 8o it ocives you a choice there.

MR. BELL: Does this come from B & W or
is that Toledo Edison's?

MR, BATCH: 1It's our log pressure, I
think eicht inches may be from B & W. 1I'm not sure
the 960 was our choice or theirs.

MR, LINGENFELTER: I believe it's a
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combination, but it's a mador variance.

MR. BRARD: Point of clarification. When
the operator reached the manuallyv inputted low
pressure signals and caused the feedwater isolation,
the Auy Feedwater Valve should have reopened and
apparently 41id not. What about the main feedwater
valves? Should theyv have reopened?

MR. BATCH: No.

MR. BEARD: They were intended to stay
closed, and they d4id stay closed?

MR, LINGENFELTER: Yes., The low level
trip is still in; that continues. In other words,
the low level trip that had initially ecccurred on
No. 1 cenerator or Mo. 1 actuation channel and then
fellowed up on No. 2, those were still in. Him
resetting those low pressure trips did not affect
the low level trips.

MR. BATCM: Okay. Then from time 1:45 to
1151 we had RCS Tave increasina duve to lack of
primary and secondary heat transfer. RCS pressure
wa3 increasing Adue to thie and heatineg up of the
prirary water. RCS nressure increased, “%ue to the
water we were nutting in the nressurizer, went up
to the Power Operated Relief Valve setpoint, 2425
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poundg, and the Power Operated Relief Valve cycled
a total of three times, relievine pressurizer
prassure to the Quench Tank. And the Quench Tank
414 accept all the relief off the Power Operated
Relief Valve. The rupture disk, we did not get up
to the rupture 4disk setpoint.

MR. BEARD: What was the capability to
makeup the primary system at that point? You said
you had two makeup pumpe.

MR. BATCH: Both makeup numps. We have
pressurizer level at this time, s0o it would have
been shut off.

The third time the Power Operated Reljef
Valve opened, it didn't appear to reset at the
proper pressure and the operator closed the hlock
valve. Later they oprened the block valve and the
power was received. As a precautionary measure he
closed {t.

At 1:5)1 hours, the operators p'aced the
Startup Feedpump in operation, and we arg supplying
the No. 1 steam generator with {t. This steanm
generator presenre had reached a rminirmum of about
750 pounds at the time he started feeding it, and
repressurized to approximately 9200 pounds from the
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startup feedpumn.

MR, ROSSI: Now, the 750 pounds is one of
the criteria for saying that under these
circumstances you have an emnty steam generator: ie
that correct?

MR. BATCH: Anvthinao less than 260.

MR. ROSSI: So that would tell you this
steam cenerator was empty at that point?

MR, BATCH: Yes.

MR, LANNING: What's the diffarence
hetween a startup feedwater purmp and an auxiliary
feednumnp?

MR, BATCH: Our atartup feedpurp is a
electric motor driver pump, which is in the
auriliary feedpurp room. It does not have an
automatic signal from our Steam and Feedwater
Rupture Control System. It's used mainly for
startups and shutdowns after our main feedpumps are
not heing used up to about one percent power is all
we use them for.

MR, LANNING: B8So it's norrmally not used
in a safety capacity?

MR, BATCH: It {s capable of being used
in a safety capacity.
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MR. LINGENPELTER: The operator had
guidance in the erergency procedures to use the
Startup Feedpump in this capacity at that point.

MR. LANNING: Do vou take credit in vour
analvsis for this startup feedwater pumn?

MR. MYERS: I can answer that. In the
post=TMI loes of all feedwater conditions for B & W
power plants, we take credit for the electric
noneafetv-related Startur Feedpump and {t is
provided with canability to orerate without off-site
powar available. 1t i» not in the oricinal Aesign
0f the system in the FSAR stace taking credit for
the original desiagn analysis.

MR. ROSSI: But {t can he operated
withcut any off-saite power.

MR, MYERS: That's correct. 1It's
proceduralized as a result and accepted under the
post=TMI P & ¥ lose of all feedwater conditionn.

MR, LANNING: Is this pump added as nart
of the first TMI requirement?

MR. MYERS: No. It was an inastalled punmp.
It was modified, power supplies were modified an a
result, being able to be fed from on-site powver.

MR, ROSSI:+ 1Iws it covered by requiremvents
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in your technical specifications® Are there 1LCO=

and® that kind of thing on this pump?

MR, MYFRS: I don't relieve it is.

MR. ROSSI: It's not included in the
technical specifications.

MR. BEARD: Do yvou consider it to be a
safety-related pliece of equiprent?

MR, MYERS: It's not designed for that.

MR. BELL: That startup feedwater pump,
is it npovered from noivital AC or from vital AC?

MR, MYERS: Non that can be fed back from
vital AC,

MR, BELL: So (f a real loss of off-eite
power occurred, the operator would have to
interrupt the hHuet this was supplied from and
supply the bust from the DC?

MR. MYERS: I'm not sure of the procedure.

MR, LIMGENFELTER: That's correct.

MR. BELL: And that's why it was backfitted,
It was 4ust a procedural change?

MR, MYFRS: That's corract.

MR, LINGENFELTER: Another problem that
occurred prior to this, I telieve, Yust sequential
point, SP7A, the startup feawater valve on the ==
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for the No. 2 cenerator would not copen or could not
be blocked, {is that right? They had trouble ==

they had tried, the operators had tried to open the

cenerator to use the Startup Feedpump to supply No.
2 generator, and the valve either could not he
blocked or wouldn't open. But {in any case (it
wouldn't open and so they decided to feed No. 1
canerator. That is also somethino we are working
on.

MR, BEARD; So that's another equipment
probler you are working on.

MR. LINGENFELTER: Right.

MR, BEARD: While we are at this point,
about the time vou aget the start feedpurp runninaga,
I would like to get to the position where you have
heat rermoval capadility., Can you back up 4ust »a
bit an® tell us what the conditions were in the
rrirary system in terms of heat temperatures and
saturation or marain to saturation or anythinag
along that line?

MR, BATCH: Max Th we had seen wan
approxirmataly 593 deorees, in that nefghborhood.
Primary pressures got up to the PORYV setpoint,
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which was around 2425 pounds. All four reactor
coolant pumns were on at high RCS, but with the
subcool margin, we 4idn't have to shut of’ our
reactor coolant pumpe. The Th's and TDs should
have been rouaghly the same at 592,

MR. LINGENFELTER: The thermal couple
reagistered six hundred.

MR. BATCH: Their accuracy was probably
loss.

MR, BEARD: Woul? vou say the core
cooling condition was such you had a substantial
marain before vou oot saturation?

MR. LINGENFELTER: Yes.

MR, BATCH: At 1:52, the No. 2 auxiliary
feedpurn was returned to operation, fed the No. 2
stear generator with that.

MR. BEARD: Excuse me. What was involved
in getting the No. 2 feedpumr into operation?® It
ssemed like, as 1 remember you sayineg, it earlier
tripped out on overspeed and people were dispatched
to the Aren.

MR. BATCH: Local resetting of the
auxiliary speead pump had to be Aone, and you should
probably talk to the operators that were in the
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room to get exactly what steps they took., There {»
a valve and it has to be manually cranked Aown and
a trip mechanism reset an® cranked back open.

MR, BEARD: Okay, but hasically would it
be a fair Adescription to sav that the nrocedure
that was followed was {f the trip had been spurious
and the system was basically reconfigured to a
normal configuretion following a spurious trip and
then A start was attempted and then this start was
successful in the sense it Aid not trip out an
overspeed again, or am I mischaracterizinag {¢t?

MR. BATCH: They had some problems
getting it hack riaght away. I don't know,

MR, LINGENFPELTER: Maybe I think I can
touch on vour question., To get the pump rastarted
again, the stearm valves which were confioured by
the SPRCS were still in the cpened position. The
oenly probler with the turbines, the reason they
waren't running was that this trip throttle valve
riaht at the turbine itself, whieh is not actuataed
by SPRCS, (t tripped to . close on overspeed, So
what they had to Ao was go down and manpually erank
that thing open. Bince evervything elee was alreaadly
1ined up, thelir act of crankina it opan than
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induces steam into the turbine. It's not like they
rut it all the way rack and pushed the button.

MR. BEARD: I sae.

MR. BELL: Is this Neo. 2 actioen turbine
returned under operator control or under automatic
control?

MR, BATCH: It was manual control.

MR, BELL: Manual control. And that's
another thing that wouldn't have heen Adone normally.

MR, LINGENFELTER, Let's back un. No. 1
Aux Teedpumrn turbine, Yoth of them went out on
overspead trip. The operators attenpted to renset
both of ther locally, and acain the exact sequence
you are qoing to have to talk to them about. But
they had some troubles resetting I telieve {t was
the No, 2 ==

MR, BATCH: 1I'm not sure.

MR. LINGENFELTER: == turbine., 1I'm cuoooinw
now, but they *ad some troubles resetting at least
one of the turbines., When thev finally got then
baek up and running, the No, 2 turbhine was being
controlled from the control room in manual, whieh
is a normal activity, the reason being that on a
normal actuation of the pumps and an auntoratie

ACE FPEDERAL REPORTERS INCT,
(202) 347-3700




11
12
13
14
15
is
17
18
19
20
21
22
23
24

control!, the control is a cvelic level control, on/ofT

strictly, and that is not a desirable, “oean't have
A dAesirable impact on the operation of a stean
generator. So they are used to, once the thina
comes up to its normal feedwater level, takina
ranual control of the pump and controlling it. 1In
this particular case, thev tock manual control from
the control room of the No, 2?2 feedpumn and dealt
with §t at that time.

MR, BELL: Rut before the stear generator
was At {ts normal level.

MR, LINGFNFELTER: That's correct. 1In
that sanse it's unusual.

ME. MELL: So in that sense it's unusual.

MR. LINGENFELTER: That's eorract. The
No., 1 pump could not be controlled for some reason
from the control room, either automatically or
manually, and they sanded up controlling it at the
1aeal station with A throttle valve controlling the
speed with communications to the control room,

MR, BELL: Who makes these auxiliary
feedwater rurp turbines?

MR, BATCH: Terry Turbine “ompany.

MR, MYERS: Do vou want to mention the
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governors systems are “{fferent as installed”

MR. ROSS1: You mean the gqovernors ,
systema for the two purns are diffarent”

MR. LINOENPFLTER; That's correct. We
are in the process of tryina out one pump on an
elactronically controlled covernor. 1 don't know
enoueh of the Adetails ahout {t.

MR, PEARD: Why are vou in the process of

trying a new qgovernor?

MR, BATCH: Increased reliabhility, !

MR. BEARD: Je& it hacause you sxperienced
sovernor problems in the past? |

MR, LINGENFELTER:; Some types, ves.
Nothine quite like this.

MR, AEBARD: ! don't mean related to thin
event, I wams trying to get the hackground of why
vou have a Aifferent covernor set up.

MR, MURRAY: yat me add a little to that,
Ve had some problema, The vendor had sald they
would get a new feproved version, sugoested this
use, an? in light of rast problems in support of 1
think {t was evean being phased ocut as not heina a
current model, obsolescence, various reasons there,
we decided to go to & never varsion of the Woolward
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1| governor. And that's why =« and before we ‘ust put

thems on both machines, we thouoht we will put one
3! on now and rum through one cyecle and then replace
4 the seacond one. 80 we are in that intermediate '
5| area right now, 80 we have a new one on No. 2 and
| 6| an old® one on No, 1.

? MR, BEARD: Is the application of this

' 8| gqovernor, this new one, something 1 think you said
9| was in at the suocgestion and certainly with

10| concurrence with the vendor?

11 MR, MURRAY: Yor.
E 12 MR, AEARD; Okav.
f . 13 MR, MYERS, A special teatinag proaram and

! 14| sverything was developed.
15 MR, BEARD; Are we drawine to the end of

16 this event?

17 MR. ROSSI: There ie aAnother ==~
i 10 MR, BEARD: At a rapid pace here.

| 19 MR. ROSSI: I think we have some
20| aquestions on subcool margin, {f you happen to know
21| what they wers using to aat that, Maybe that's
22| wmore appropriately addressed to the operators as to
23| how they ==
. 24 MR, BATCH: They have redundant THAT
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meaters in the control roon.

MR, ROSSI: And they were usine those
throughout thias?

MR, BATCHM: You can ask the overator what
they were usine, but they knew they had adeaquate
subcool marain. The pressure ur as hiegh it was.
that really wasn't a concern.

MR. BAEBARD: If we are at the end of it 1
think for me parsonally, ! would be verv interesce’
in fust reviswing this thing and goine through 1t
and getting a eount that we can aaree to as to the
initiater of the transient and the nusher of
equipment anomalies and the number of peonle
anomalies we can all anaree to as a count.

MR, ROSSI: Yeah, ! think that would be
useful.

MR, BEARD; And {f nobody eobhiscts, |t
weuld seem like the tripping of the No 1 main
fasdpurs fue to a control fallure at 1:35:00 in the
morning is | would prefer to eall the initiator of
the transient on the plant and count subsscuent
thines as othar fallures and other anomalies or
other assupstions. Mayhe we could jJust go Adown
through (1t and count them as we go.,

ACE FEDERAL REPORTERS INC.
t202) 347-3700
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Seers li%xe spuriocus half trip on the |
Rupture Control Syster Channel No. 2 at 01:35:3) i@
an anormalous situation. It may not be of areat
siagnifiecance, but that (s an egquiprent misreshavior,
fallure, 1f 1 may use that term.

MR, LINGENFELTER: Yeas.

MR, BEARD: And the spurious closure of
two MSIVe seams to be either Item No. 2, or No. 2
and 3 Aspendine on how you want to count it

Maybhe vou can aive us a feel an to
whether or not the controls and actuaticn of the
MSIV at this plant are sueh that yvyou would consider
this one avent or two senarate avente?

MR. LINGEMFRLTER: I think we think |t
WAS two, two senaratens.

MR, BEARD: Two meparates, okavy,.

And then I gquesr the way I sees (t, the
next thine I see on the paper here was the ocperator
action whieh manually Inputted low atean oressure
into the Rupture Control Systenm as I don't want to
eall (¢t a fatlure bhut an ltem of interest,

MR, LANNING: S0 that's four,

MR, ARARD: According to my count {(t's
four subrequant to the inftiator problen.

ACE FEDERAL REPORTERS INC,
(202) 3473700
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And then ! cuess five and six hecom: each

of the Aux Feedwater Pump tripe.
MR, ROSSI: Wait o second, The valve not

cepening came firet, didn't it, or aia ie?

MR. BEARD: No. I think the valves not

opening is at 01342, and what I'm talking about is

nl .‘lo
MR, LINGFENFPELTER: That's correct,

MR, BREARD: 8o the way 1 count it, {f we
are up to *he point where both Aux Feed Pumps are

trippad, we count aix? There {s six interestine

things so far.

The two Aux Feed valves failine ‘o reonen
appear to be saven and elaht.

The PORV appearine to reset I think may
he one, wmay not be one., 1 don't know at this time,
Mavbe we should count it ams one right now, Hfust to
pake sure it gets adequate attention later and if
ft turns out to he approncriate, take (¢t off the
1int,

Do vou have any feel <= lat me finjieh the
eount.,

I think the next iter would be I think
you sald a valve from the startup fesed pusp to the

ACE FPEDERAL REPORTERS INC,
(202) 347-3700

i o




10
11
12
13
14
1%
16
17
18
19
20
21
22
23
4

70

No. 2 steam aenerator experienced some type of

rroblen, SP-TA?

MR, LINGENPELTRR: SP=-7A, ves,

MR, BRLL: That's alpha, 7=alphra or 717

MR, LINGENFPELTER: 7-A,

MR. ROSSI: 8P-7A, riaht?

MR, LINGENFELTER: Yeos.

MR, REARD: The next one according to my

count vas at 01155 when 1 helieve vou indicated

that for the No, ! Aux Teedpump,
automatic or control ronm manual
FPeedpump could not he controlled
locally, loeal to Lthe eauipment,
next one. Is that the end?

MR. BELL: No, I have

that's that Manual Aux Teedwater

that sither an
of the Aux
and had to be done

That would re the

aot one more, and

Contro)l of Ho., 2

Aux Feadvater Pump Turbine was inftisated hefore (¢t

would normally have “ean initiated. 1t wans

infitiuted before the stean geaneratores were at the

correct level, {1f I hoard vou rieht?

MR, LINGENFELTER: Yen.

MR, BATEM: That's A separate ftem,

MR, LINGENPELTER: That

‘'S & separate ftaw

from what vou rald, That's an addictional ane.

ACE FPEDERAL REPORTERS INC,

(202) %7-37%0
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There may have hbesen =«=-

MR, BELL: S0 number eleven by my count
is that No. 1| APW pump turbine 414 not operate
correctly, had to be controlled manuvally with a
trip throttle valve which is A{fferent from the
manual control room.

MR, LINGENPELTER: Tha:'s correct. AnA
vour ftem was No, 2 Aux Feedpurp was manually ==

controlled manually instead of automatically, that

10
11
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18
16
17
18
1o
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21
1
n

4

MR, RELL: At a point where it would not

have norrally been in manual.
MR, LINGENFELTER: That's correct.
MR, ROSSL1: That was from the control
room.

MR, LINGENFERELTER, It was from the

control room s where they controlled (t, I'm not

clear on that point, thers may hava Yeaen sone
probleames with the avtomatie econtrol. 1 don't
recall.,

MR, AERARD: Let me count them up here,.

have got the Iinftiator plus one, twe, thrae, four,

five, silx, sevan, sloht, nine, ten, #laven, twalve

auestion aresas,

ACE PEDERAL PREPORTERS INC,
(202) Y47«21700
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MR, LINGENPELTER: That we have discussed
right now.

MR, BEARD: That we have “ilscussed right
now.

MR. LINGENFPELTER: Now, there are other
things additional to this that were other odds
and ends, Do vou want to oo throueh all of our
list or ==~

MR. REARD: I don't think so. I'm not
sure I'm up to {t., 1 think fust a summary of 1t i»
that in this event, thers was » plant inftiator and
twumlve Interesting aspects {f sowecns asked pe to
sunmarize ft, and there nrobably are othery hut 1
pryume those are more minor in nature.

MR, LINGENPELTERy Pelatively rinor.

MR, AEARD: I would sueoeat a break,

Have ve finishaat?

MR. BATCH: Would vou 1ike & copy of the
transient traces?

MR, BEARD: Yen, very wmuoh,

Mk, BATCH: Wa have two coples avallable
for vou. 1f you have any cuestions or need an
explanation, please come see ma, Thay are not
totally selfeaxnlanatory but with a faw rinutes of ==

ACE FEDRERAL REPORTERS INC,
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MR, BPEARD: Could you tell ue from the
trecord where theae came from? The'es are generated
from the analogue~type comnuters whers it keens a
24-hour record?

MR. LINGENFELTFR: Correct.

MR, BELL: It's not an analoaue caomputer.

MR, ROSSI: With analogue inpute.

MR, LINGENFPELTER: Correct.

MR, LANNING: Is it possible to net the
Aata that goes with these plotas?

MR, LINGENFELTER: Yeah.

ME. LANNING: Can we aget a copy of thae?

MR, LINGENFELTER: If vou need two ==« we
ean get you one.

MR. LANNING: Let's Aiescuss {t.

MR. BATCH: One-seacond data for s half
hour is that thiek, We have it, Tut ==

MR, FPOWLES;: You also want the alarn
printouts,

MR, LINGENFELTER: You are going te make
up & list of thowse.

MR, BEARD: We have Yasen working with
Rill on things.

MR, RELLY May I ask one more auestion?

ACE FPEDRRAL RFPORTERS [NC.
(202) 347-3700
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You had a2 trip last week?
MR, LINGENPELTER: Uir=huh,
MR. RELL: What, can vou eive me a “ate?
MR, LINGENFELTER: The 2Ind,

MR, BRELL: o vou trinped 6«2-88, Arnd

when 441 vou restart after that trin? The same day?

MR. LINGENFELT®"N, 1 forat.

MR. MURRAY: Tuesday I believe. I
belisve it was Tuesday,

MR, KASLOFPP: 1t would have heen the 4th,
Tueaday s the 4th,

MR. MURRAY: Let me look (it up, On the
aeh,

MR, BELLs The reason I ask, it affects
the XE leve),

MR, MUFRAY: On the 4th we ware criticeal
at D2:47 on the 4th,

MR, BELL: Why weren't vou at 100 percant
power. Why 907

MR. ROSSI: The 90 percent =« Ao you have
# linited 90 parcent riaht now for some reason?

MR, MURRAY: Wa are holdine to not
greater than 90 percent hecasune of sore nolse
slanal += some nolee on our RCH flow slgnal whieh

ACE FEDERAL REPORTERS INC.
(202) 347«1%00
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will rick up the trip Iin the flux, delta flux flow

portion of ocur delta PS. S0 until we get the nolse
filtere® out, we are ntaving down low enoueh 80 the
peaks don't hit the trip point.

MR, BEARD: Personally 1 would like to
say this break, {f we can call {t that, this
discuseion has been extremaly enlightenina, I know
there have been some hard spots bhecause it'»
difficult hecaune equipment s very complex to aast
throuah {t, but I have learned a lot and fasl like
I have at least a s00d authoritative feael for what
happenad.,

We had some Iinformation hafore we laft
D.C., and I feel like now we aot very authoritative
infermation as to what took place.

MR, MIRRAY It's our plan to continue
rroviting Iinformation and heing 100 perceant
cooperative In your iInvestigation,

MR, ROABT: Let's see. We are goine to
hreak now, Why don't wae discuss & 1ittle Dit aftar
the hraak whather we want to ssk them any sore
suestions that we think ahout hefore we ao on to
the next ftem, Yecauses we ray think of sosething,
Presunably we pay not want to talk to you, We may

ACE FEDERAL "ERPORTERS INC,
(202) 147-13700
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SEQUENCE OF EVENTS SUMMARY
June 9, 1985

The following is a summary of the Sequence of Events that occurred at
Davis-Besse on June 9, 1985, The plant was originally at approximately
90% of full pover. No surveillance testing was in progress. The plant
vas in full asutomatic control except for the #2 Main Feedpump which was
in manual,

Iise Event

01:35:00 The #1 Main Feedwater Pump (MFP) tripped on
overspeed due to a control failure. Automatic
plant runback initiated. Due to the reduced
feedvater flow avatllable, Reactor Coolant System
(RCS) temperature and pressure increasing.

Plant ran back to approximately 80% of full

pover.

01:3%:29 Reactor tripped on high RCS pressure (2300
palg).

Turbine trip from reactor trip.

0L135: 01 The Stesm & Feedvater Rupture Control System
(SFRCS), Channel 2, spuriously half tripped.

01135138 Main Steam Isolation Valve (MSIV) #1 clowed.

CINS LIS 1) MSIV #1 closed.

01138 to Normal post trip equipment operation, such as

01:40 the auto transfer of housepower to the startup

transforsers, eta. The #2 MFP continued to
supply normal feadvater until approximately
0140 hours, when there was not adequate steam
to operate the MFP turbine due to the closure
of the MSIV's,

Approx. 0L14) Stean Cenerator water levels decreased to the
STRCS low level trip setpoint, The SFRCS actu~
ated, The Control Room Operator at this time
also actuated the SFRCS manually, however, he
incorrectly actuated the SFRCH on lov stesm
pressure instead of the desired lov steam
genarator level,
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Ql:él: 3l

Ol:4l:44

0l:42

01:45

OLidd = 0181

01:51

LN
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The #1 Auxiliary Feedpump (AFP) tripped on
overspeed,

The #2 AFP tripped on overspeed.

The Operator corrected his error by clearing the
manual SFRCS actuation on low steam pressurte.
However, since the AFP's were tripped, no feed-
vatar vas suppllied by the AFP's.

Both Steam Cenarators had steased down to
approximately 12-1) toches of indicated level.

RCS Tave approximately 562°F,

RCS Tave increasing due to lack of primary to
secondary heat transfer. RCS pressure increasing
dus to decreasing density in RCS water and in~
creasing pressuriszer level. RCS pressure fo-
craased to the Pover Operated Relief Valve

(PORV) setpoint (2425 peig). PORV cycled a total
of thrae ()) times, rellieving pressurizer pras=
sure to the Quench Tank.

Operators placed the Startup Feedpump (SUFP) in
operation to supply the #1 Stean Generator. The
#l Steanm Cenarator pressurs had reached a minimum
of approximately 750 peig. The /| Steas Generator
reprassurized to appronimately 900 peig from the

startup feedpump.

02 AFP returned to opevation by eperators to
supply the 01 Steam Ge erator, Maximus RCS
tenperature had reached approximately $92°7,
Steam Generator #2 level restored. The 12

Staam Generator had veached a minteus of 920

pelg.

f1 AFP returned to operation by operators te
supply the #| Steam Generator, fStesm Gensrator
f1 level restored,

Tave restored to normal post Lrlp temperatuie,
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Additional Notes:

Adequate subcooled margin was available throughout the transient,
The Reactor Coolant Pumps remained in operation., The Quench Tank
contained the discharges from the PORV. Makeup/High Pressure
Injection cooling of the RCS was available as a method of core
cooling at all times.

This data is prelisinary and additional clarifications or correc~
tions may be necessary after & detailed analysis of the event,

SNBinlt
6/10/8%
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CHADNMOLOGICAL BEOUEBNCE OF EVENTS

!

MAIN FEEDWATER (FW) FLOW INCREASES

REACTOR POWER BEGINS TO INCREASE DUE TO COOLING OF
REACTOR COOLANT SYSTEM (RCS) BY INCREASED FW FLOW
MAIN FEEDWATER PUMP (MFP) TURBINE w1 TRIF

UNIT BEGINS RUNBACK TO 33% FOWER

LOW FEEDWATER (FW) FLOW ALARM (TRBL®

RPS CH 2 REACTOR COOLANT SYSTEM MIGH PRESSURE TRIF
REACTOR TRIF CONF IRMED

MAIN TURBINE TRIP

STEAM AND FEEDWATER RUPTURE CONTROL SYSTEM (SFRCS)
STEAM GENERATOR (SG) LOW LEVEL WALF TFIP (SOE RECORDER
SHOWS THIS AS A FULL TRIF AT 1:75: 201935

SFRCS 86 LOW LEVEL MALF TRIP CLEARS (SOE SHOWS THIS AS
AN SFRCS FULL TRIFP CLEARING AT 1:3%13470)

MAIN STEAM [SOLATION VALVE (MSIV) #2 CLOSES

mSlv #1 CLOSES

LOW FW FLOW ALARM

SFRCS 80 LOW LEVEL TRIP, CHANNEL 1| (SEE 1:141:104:745)
SFRCE FULL TRIP (SAME AS 1:141:02)

MANUAL SFRCS TRIF, LOW STEAM PRESSURE, BOTH CHANNELS
AFW TO S0 ISOLATION VALVES START TO CLOSE

SFRCS 60 LOW LEVEL TRIP, CHMANNEL 2

AUXILIARY FW (AFW) PUMP TURBINE #1 OVERSFEED TRIP
AFW PUMP TURBINE #2 OVERSPEED TRIF

MANUAL SFRCS TRIF, LOW STEAM PRESSURE, RESET

AFW PUMP TURPINE #2 OVERSFEED TRIF RESET

81 AFW PUMF GTARTS

AFW TO #2 S0 I1SOLATION VALVE OFEN

PORYV OFEN (2472.0 PSS! ACTUAL, 2428 PSI SETPOINT)
PORY CLOSED (2374.7 PSI ACTUAL, 2779 PSI SETPOINT)
AFW TO &1 80 ISOLATION VALVE OPEN

PORY OFEN (2474,1 PRI ACTUAL)

PORY CLOSED <“’t' 4 PS1 ACTUAL)

PORY OFEN 247%.7 PSI ACTUAL)

#! 80 LEVEL DﬂOPl PELOW @" *

STARTUP FuW PUMP ON TO FEED #1 SG FROM DEARATOR

PFORY ISOLATION VALVE CLOSED BY OPERATOR AT J141.0 FSI
#2 80 LEVEL STOFS DROFFING AT 9.8"

#1 90 LEVEL STOFS DROFFING AT 7,.3%

PORY CLOSED (2112.9 P81 ACTUAL)

#1 S0 PRESSURE STOPS DROPPING AT 749.4 PSI

#1 850 LEVEL STARTS INCREASING

%2 00 PRESSURE STOFS DROPPING AT 9106.2 FSI

2 50 LEVEL STARTS INCREASING

N2 AFW PUMP PUMP STARTS

#1 50 LEVEL RAISED ABROVE 8¢

MAKIMUM INCORE TEMPERTURE REACHED, 401.% F

AFW FLOW STARTS TO #2 50

MAXIMUM Ta. mﬂ. 8.2 r

MAX IMUM Th :thﬁnlﬂ. 5.5 F



11501 5¢ PORY ISOLATION VALVE QPENED BY OPERATOR

1154123 AFW FLOW STARTS TO #1 SG

1:198: 21 HFI PUMF #1 ON

1:98:30 LPI PUMF #1 ON

1198137 HPI FLOW BEGINS )

1:98: 40 #1 AFW PUMP SUCTION TRANSFERS TO SERVICE WATER
11899106 MFl FLOW STOFPS

a0 27 #1 AFW FUMP SUCTION TRANSFERED BACK TO CONDENSATE &7
<101 2 HFI PUMFP 81 OFF

109124 LFI PUMP »1 OFF

L T



SFRCS Actuated Equipment (FEEDWATER)

Main feed
Main feed isolation valve
;umol “nln 612

FV SP A
Siwartup Control Valve

11

12

SFRCS Actuated Equipment (STEAM)

_‘f Main Steam lsolation
NRYV 01

Atmospheric
Vent
PVICS 11B

M 611

MS 1014\@%

OTS8G
11

Bypass
MS 10041

4100

Figure 41, SFRCS Components
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