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Tueslay Afternoon Session
June 11, 1985

3:20 o'clock p.w».

(Present: Messrs. Burne, Roesi, Ball,
Peard, Lenning, Shafer, Jackiw, Kosloff, Roles and
0'Connor,

MR, ROSSI: What we are goine to do0 now
fa dust discuse the feedwater avetem, the auxiliary
feeduater syeter and the main steapr sveter, and the
Steam and Peedwater Ruptire Control System Just to
aest a Tetter understanding of how the systema work
at the Davis-Besse nlant, That's what we want to
do. And vou have given us three or four drawings
here and you can make sore comrents on what these
Arawinae are so that that will he on the record.

MR, O'CONNOR: Let's avervbody ==

MR, LANNING: May I interrupt vou a
second, Woul® yvou state vour name first and aive
us a little hackground as to your position.

MR, O'CONNOR: My pare {8 2i1) O'Conneor,
I'm the operations superintendent. I have heen at
the station for about eleven vears. [ have heen
the operations superintendent since last September.,

ACFE PEDERAL REPORTERE INC.
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Prior to that, I was the operations
encgineerine supervisor for several vears., [ was
the operations trainineg supervisor for arhout a vear
and a half. I was a training instructor before
that.

I was a reactor operator, auxiliary
operator, eaquiprent operator, came up throuch the
ranks while throuegh that time 1 was going to school,
aot my degree and all that, then moved on into the
office encineerine positions.

I was in the Navy before that. In fact,

I met Larry in the Navy. We worked together for a
while at S1C. 1 was surprised to see him when he
walked in today.

MR, LANNING: Thanks very nuch.

MR, O'CONNOR: I do havae a senior license.
I ha® an RO license tefore that. I have heen
licensed for about, oh, since 1978,

Let's look at the rain feedwater drawina
first, the one that says Main Feedwater Systenm,
Pigure 1, the official Adrawine number {f you have a
eet of PLID {is M=-006B. In other words, {f vou are
tanting to cet great detail and you cet a real P&ID,
it looks like this one, but this {8 a simplified

ACE FEDERAL REPORTERS INC.
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drawine showino the mador flow paths.

T would like to describe the flow path of
the main feedwater eystem and the startup systenm
first, and then we will talk about the auxiliary
feedwater system and then the pmain steam systenr.

S0 we will go through each of these Adrawinas in
soma detail to explain our flow raths at
Davis-Desse.

MR. BEARD: Refore you cet into the
drawinaos, are these dravings made up for training
purposes?

MR, O'CONNOR: Yes. These are simnli fied
training Arawings.

MR. REARD: Do you have a strong feelino,
A0 they really reflect the plant? There has been
some problems that training dAccuments don't really
reflect the nlant.

MR. O'CONNOR: I fee]l these Arawings
adequately reflect the mador flow paths, and I
don't expect to find any major errors =-- there may
be some of the valves that are shown normally open
here and normally closed, that mavy not be
nacessari ly 100 percent true. But I don't think
that there is any clarine errors in these.
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L.et's start out with the nmain feed svsten.

We have two main feedpumps at Davis-Besse. They

are turhine~driven numrs. On one end of the

turbine is connected the shaft of the turbine which

ie connected to the main feedpump. The ot her end

of the turbine shaft connects to a agear reducer to

the booster feedpump.

In other words, on vour drawing you have

agaot a main feedpumn and a booster pump, thev are

connected to the same turtrine, one is on one end

and one is on the other. The hooster pump, however,

does have a gear reducer. It's about a2 2.8 to 1

reduction.

The rmain feedpurp turbine receives its

stear supnly at full power from the cross-around

gteam to the moisture separator reheaters. We will

get to that a little hit later, but there is also

supply from the main stear system.

In other words, when you start the

turbhine up, initially on “he main steam, as we

build up croas-around pressure in the turbine, then

the hiaoh pressure control valve will end up not in

control. The low pressure control valvees will take

over.

ACE PFEDERAL REPORTERS INC.
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I don't know {if vou want to go into the
epeci fice?
MR, BELL: Who makes these turbines here?

MR. O'CONNOR: GE,

MR. BFLL: Do they have an electrohydraulic

control system or a control ==

MR, O'CONNOR: No. We have what is
called arn MDT 20 systen. It's an electronic
control system. It's not =- we use a sneed pick-up
for the sianal and then it controls a secondary
operatineg piston to the actual valve coverino.

MR, BELL: Then is the EHC system used to
operate that piston?

MR. O'CONNOR: Not in the term vou want
to use EHC systenm. That's a high npressure fuel
svsten.

MR. BELL: Not off the turbine EHC.

MR. O'CONNOR: No.

MR. BELL: OXkay.

MR. O'CONNOR: 1It's Ariven off the main
oil pumps for the turbine -- for the feedpumno
turbine, and {it's not an electrohydraulic control
gystem separate to the turbine.

Normal flow rate through the main

ACE FEDERAL REPORTERS INC.
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fecedpurp turbines at full power is about six
million pounds per hour nominally. The feedpumps
discharge throueh two nonreturn valves, their
FW=-488 and 491 shown on your drawing, right on the
discharge of the punmps.

Up throuah there i# a cross-connect
header at that noint that joins the two feedwater --
high pressure feedwater heaters tcgether. Cur two
hieh pressure feedwater strinegs throueh our four,
five and six feedAwater heaters down each train,
then the pipinag 4o0ins back Aown together acain for
arout ten or fifteen feet of pipe when it branches
off to the two control valve networks for the
indivi“ual steam generators.

We have minifeed valves, FW-44 and 139
ehown near the ton cof your “rawing, these maintain
the pinisum 32 gallons a minute required for the
feedwater nozzles to insure that theyv alwavs remain
full and we Adon't thermal shock the nozzles. So
they are alwaye throttled to 32 gallons a minute.
Actually it's a little -~ that's the pinimal. They
are typicallvy 40 to S0 aallons per minute.

Immediately below them (s the startup
control valves, SP7R and SP7A, These valves would

ACE FEDERAL REPORTERS INC.
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percent open to nut the main control valve in
service.

S0 now during a startun we would have the
rinifeed's throttle a2t about 40 gallons a minute,
the startup valve would end up beine full oren and
the wain valve taking over as control at about 80
rercent open on the startup valves.

MR. SHAFER: Por the record®, SP7A {is the
one that faile® on the feedoumn?

MR, O'CONNOR: Yes. We were not able to
reopen immediately after the trip. It has a blocking
function to allow overridine the Steam and
Feedwater Rupture Control closure, but {t 4id not
open immediately. We were able to acet it onen
sevaral minutes later when we cot an I & C tech in
the back, and I'm not sure of the detalls of what
he 414 at this time, but he was able to
successfully get {t hlocked.

Downstream of these three valves which
are in parallel is a check valve on each side, No.
147 and 156. This is immediately cutside the
containment and next to the containment isolation
valves 612 and 601.

612 and 601 are the larae motor operated

ACE FEDERAL REPORTERS INC,
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fee’water stop valves that isolate immediately
outside the containment bduilding. These valves are
autoratically closed on Steam and Feedwater Rupture
Control logic and Safety Features Actuation logic.

MR, BFLL: Automatic closure siagnale to
SP6 and 7 are just the Steam and Feedwater Rupture
Cortrol.

MR. O'CONNOR: Control.

MR, BELL: And vou use that to backup the
closure on 612 and 6017

MR. O'CONNOR: Yez, sir. The loagic == we
will get into that when we do the SFRCS, but they
close on opposite sides to assure any single
failure will alwaye assure feedwater isoclation.

MR, BELL: So maybe 612 comes off chann«l
chain ==~

MR, O'CONNOR: 601 and €12 are on
opposite channels, as 6A and 68,

MR. BELL: 612 6B and 7R would he
oppoeite channels?

MR. O'CONNOR: 612 and 7B are on the same
channel and 601 and 7A i= on the cpnosite side

channel. When we get to that one drawine that

shows all of therm, 1 will go throueh which channels '

ACE FEDERAL REPORTERS INC,
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they operate off of. 1 think it might bhe easy to
exnlain that,

MR. O'CONNORs Downstream of 612 and 601,
the piping just coes into the containment and
enters the feedwater nozzles. That takoae care of
the discharge sice of he feedpump. Let's move
back over to the suction side.

MR, BEARD: Before you go there, since
the guestion has already arisen about this SP7A
valve that apparently failed to reopen, that's the
one where von tried to radlo a startup pumn and
feed and that valve kept vou from usine that valve.

MR. O'CONNOR: To that steam generstor.

MR. BEARD: Could you show us ‘ust
quickly where the electric startup pump feeds into
this Afaqgram?

MR. ROSSI: He's gettino to that, I
believe.

MR. BEARD: I was just trvine to relate
thie before we get too far away from this.

MR. O'CONNOR: If vou look at the hottom

of your chart are the motor Ariven startup feedpunmp

and coming out the left aide of that pump and
following the arrow up, it ties to FW=106 into the

ACE PEDERA!L REPORTERS TINC,
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common feedwater header downstream of FW-45, which
is a manual isoclation valve.

MR. ROSSI: Okay. 8So {t comes in
upstream of the heaters,

MR, O'CONNOR: Yes, sir.

MR. ROSSI: Okavy.

MR, O'CONNOR: I ouess we can start with
the startup nump next hefore we go to the suction
of the pumps. The startup feedwater pump is an
electric driven feedpumn. It's rated at 300
gallons a minute. It is used on norral startups up
to ahout one to two percent power., That's all it's
capable of supnlying feedwater, the capacity of {t.
We have a probler in our startup ==

MR, ROSSI; What's the mecgawatt thermal
ratina of your nlant?

MR. O'CONNOR: 2772.

Our Startup Feedpumr nining is not
seismically qualified and it passes throuah the Aux
Feedpump room, #0 we have to maintain this nining
isolated Adurine power operation so that when the
Startup Peedpurpp, when it {s in service on a
startup, we have to maintain an operator in the
room such that {f the piping were to break, he can
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gtop the pump and isolate the priping so it can
affect the Aux Feed pump syster.

MR, ROSSI: And where “oes that isclation
take place on that niping?

MR. O'CONNOR: What's required on the
isolation is on the suction side we have to
maintain the suction PW-32 shut, which is the
euction from the demerator, we have to maintain the
discharge side shut with FPW-106, which is up by the
feedvater heaters, we have to maintain the coolina
water supplies shut, which are not shown on this
Arawing. They are cooled from the turbine buildina
cooling water systenm, In cther words, the pumn {s
isolated from the system so that it doesn't count
as A hiah energy line »reak.

MR, ROSSI: FPW-32, is that the one richt
here and that goes hack to the deaerator?

MR, D'CONNOR: Yes. If you go back riaht
here, 1'11 find a spot on the drawing where that is=s
located, Riaght here where it has got an A right
next to this PW-85, that's the other aend of the
Startup Feedpump. If you connect this A and this A
together, that's the other end of that pipe.

MR, ROSSI: Okay.

ACE FEDERAL REPORTERS INC,
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MR, O'CONNOR: Which is off the deaerator
cross~-connect header,

MR. ROSSI: Okay.

MR. BEARD: But the valves that would bhe
closed dAurine norral operation or the ones that
this rerson down there would close in the event of
a problem, would they be 106, 91 and 327

MR, O'CONNOR: And the cooling water
isolation valves, CW ==~

MR. BELL: Which there are none shown.

MR, BREARD: But the ones that are on this
diacrams would be those three?

MR. O'CONNOR: Yes.

MR. BELL: How, the other one yvyou used to
startup the feedwater pump building, where was it
getting its suction produced?

M2, O'CONNOR: When they lined {t up the
other niaght, it was getting the suction from the
deaerator. They lined {t up to FW-32. That 444
cavse, in other words, {f this was lined up in
standbhy, they would have heen ahle to start it
immediately from the control room. But since we
have to keen it isolate’, this is a recent
reauirement, starting up from this refuel, we had

ACE FEDERAL REPORTERS INC.
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to keep this puer isolated. Prior to thie filling
it was normally in standby and you could start it
from the control room.

MR. BPLL: So you are saying had {t not
been for compliance with the seisnmic -« nonseiswmic
aqualifications of this pumn, this pump would have

heen immediately available?

MR, O'CONNOR: Imrediately available, ves.

MR, ROSSI: Well, to put it into service,
vou had to open up FW=32 and PW-1067

MR, O'CONNOR: And the cooling isolation
valves.

MR. ROSSI: And that cannot he done from
the control room?

MR, O'CONNOR: They were all manual
valves.

MR. BELL: 12~, l4«inch lines?

MR, O'CONNOR: Yes., 1It's about - I think
the suction lines is a ten or twelve, and the
discharge lines is a six or an elight,

MR. ROSSI:+ And that started this last
refueling.

MR, O'CONNOR: Yes. We used to have the
purmp in service with FPW-32 open and 106 open.

ACE FEDERAL RFPORTERS INC.
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MR, BELL: Adequate suction pressure can
he maintained on the atartup pump from ‘ust the
head in the denerator storace tanks?

MR. O'CONNOR: The deaerator storaga are
in the top of the turktine building and the pump is
in the hYasement., So I don't know exactly Yow many
feet, a hundred feet plus the pressure in the
deaerators.

MR. SHAFER: PFor the record, {f I may,
the rationale for keeping the startup feedpump
isolated hecause the lines are not seismic {»s
hasically hecause those lines pass throuoh the
suxiliary feedwater pumn.

MR, O'CONNOR: I said that in the
beaginnine.

MR, BEARD: MHioh eneray line.

MR. BHAFYER: That's right,

MR. REARD: Has this electric startup
pump baen in the plant desiagn since day one?

MR, O'CONNOR: Yer, sir.

MR, BEARD: It hasn't been added,

MR, D'CONNNR: 1It's heen theres since day
one.

MR. RELL: AnNnA your normal feed path and

ACE FEDERAL REPORTERS INC.
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startup vou normally feed throuoh the feed norele,

then rieht up through the six or saven?

MR. O'CONNOR: Yes.

MR. BELL: Would {t be the sevens,
because the aixes would bre {solated?

MR, O'CONNOR: Richt. Once we cet up to
about two percent power, then we put a main
feedpurp on, shut down the startun pipe and isolate
it.

MR, LANNING: 1s that a manual operation
nos you are talking ahout?

MR. O'CONNOR: Yen, sir.

MR, LANNING: It's all manual.

MR BEARD: So vyou “on't use Aux fee
startup?

MR, O'CONNORs No, sir.

MR, LANNING: When Ao you switch over to
automatic control of feedwater?

MR, D'CONNNOR; Feedwater control on the
valves is put into automatic prior to 1ifting off
what we call low level limits. 1In other words, all
of the valves would be in full automatic contrel.

We typically do not put cur main
feedwater purps in automatic unti]l we cet the flow
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rate up over three or four million pounds per hour.
They don't like to control at low flows in
automatic. You 4ust «= they are not availahbhle.

MR, APLL: But to aeplify vour answer,
you can startup with startup control valves in auto?
MR. O'CONNOR: They are in auto.

MR. BELL: You startup with Aux standby
maintaining you at vour low level limit?

MR. O'CUNNOR: The valves are in
automatic, the purps are not. Once we get un off
of low level limits is when we put the purrs in
autowratic.

Now, let me clarify that a little bit,
Rased on some of tha prohlems we have had with our
feadpump oil control systems over the last few
monthe, we have heen =« we recently chanoced our
startup procedure to maintain one of the main
feedpurps in manual control at all timen, bacause
we have had some spurious tripe in automatic and we
fully added extra iratrumentation to the No., 1 main
feedpumn, we are runnine {t {n automatic and Neo. 2
in manual control in hopes to isolate this spurious
problem that was not able to be fully <« you know,
we weran't sure we could fully solve that or had

ACF FEDERAL REPORTERS INC.
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found the root cause to that problem,

MR, BEARD: Could vou say aoain, Bill,
what that problem was?

MR. O'CONNOR: We were having souriocus
trips of tha main feedpump followina a reactor trip
and were not able to isolate a cause. W¥We would ago
in an® check all the pressure switches, run the
purps up and down, reset them, trip them and could
not Auplicate the trip. B0 what we did followinag
our last trip, that would have Yeen I think on the
2nd or the Ird, we fully instrumented the No., 1
main feedpurp, we went into places in the oil
system, we went across all of the trip contacts in
the electronic trip circuitry #0 that we could -«
and put strip charts on all these things 80 we
co11d {solate it to a particular faulet {f {¢
tripped again.

MR. ROBSI: Then you put No, 2?2 ~=

MR, O'CONNOR: Then we ran No, 2 in
manual control.

MR. BEARD: It meems the trine were
associated only {f {t wase in automatic,

MR, O'CONNOR: Yes.

MR. ROBSI: Do you have experience that

ACE FEDERAL REPORTERS INC,
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indicates that that's the case?

MR, O'CONNOR: Every trip we had was in
that mode. And while we were doing the testing
shutdown, we were not ahle to cause {t to trip in
manual.

MR. ROSSI: Okavy.

MR, BAELL: Mut you were able ==

MR, O'CONNOR: We were able to cause |t
to trip when it was under IC8S control. 8o we put
it {n manual)l control in hopes that we rould keep
one pump and verify that the rapid fas'water
reduction aystem, which T will aet to »a little
later, wasn't intariescting somethine and causinag
the feednumn to step chanae too fast and trip {t.

MR, BRELL: Okay. MNow, there are feedpump
epeed controls, is it a function of the Aslta P
across the feed valve network up hera?

MR, O'CONNOR;y Yesn. The one next (s the
feed Aelta P across feedwater control valves and
feadwntar deamand,

MR, PELLs And the other {8 feedwater
davand.

MR, O'CONNOR: Yes.

MR, RNOSSI:+ FProm the 108,

ACE FEDFRAL REPORTERS INC,
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MR. O'CONNOR: Yes.

MR. BEARD: One of the thinas I heard ==
and {t may not be accurate -~ but you had sone
probles with sovernors., Ard 1 don't know whather
that is a situation on the rain fead or the Aux
Fead,

MR, O'CONNOR: Both.

MR, AEARD: [ Aon't want to get into it
in areat detail.

MR, O'CONNOR: We chanaged the apeed pumn
controls during this last outage.

MR. ROSSI: The main®

MR, O'CONNOR: Main and one of the Aux.
The 0ld systen was what I want to call the rev zero
G® syetem with all the levers and sprinags, and 1
don't know & real name for {t, tut we disassenbled
the entire old coverning svstem and put in A new
electronie govarninag syatem for the main feedpurps,

MR, BEARD: That wam this outage.

MR, O'CONNOR: Yes, nir.

MR, BPLL: And these trips Aid4n't show up
until you *ad the neaw turhbine aovernor system in
place?

MR, O'CONNOR;: Right.

ACE FPEDERAL REPORTERS INC.
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And we have had the vendor in here
ruperous occasions and he's made adjustments to
like the thrust wear pressure svitches and turbine
control oil pressure, trying to isolate it to a
particular fault,.

MR, ROSSI: And that vendor is?

MR, O'CONNOR: PFrom OGeneral Electrie.

MR. BEBLL: You don't == when vou have a
reactor trip that trips the turbhine, takina a
turbine off, the turbine trip will not result in a
feedpump trip, will {t?

MR, O'CONNOR: It should not. We have
had several spurious tripe, and that's one of the
problens that we are trying to solve.

MR, ROSSI: Let's see. VWhen you trip the
turbine then, Aces the steam flowing teo the main
feaadpumps revert to the main steam header?

MR, O'CONNORy To the main steam header,
yes. 1It's fust a funetion of there is a hioh
pressure control valve and five low pressure
control valves, and initially the low pressure
valvas open, but there is no Jow pressure stean
since the moisture separator reahsaters have no
steam Iin them at that point,
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oepens up the hieh nressure atop vilve to allow the
high pressursa control valve to start control over
the mainstreanm. As vou start huilding »
cross=pressure, as that pressure builde up, the
first thing it Aoes {8 the governing mechanism sees
this pressure incrsase and the speed astarts to
increase, the first valve it closes dowr on ia the
high pressure valve, and as ve get more and more
cross=-around® pressure, it presses down on the LP
valves to control,

MR, JACKIW: Nill, do you know If OF wpade
the modifications at other plantas?

MR, O'CONNOR: I'm not familiar with
whether OF made the modifications. 1 beliave that
they #4144, but 1 ecan't say for sure.

MA, JACKIW: You Aon't xnow | f othar

profscts are having the same problems with trinpina? |
MR, O'CONNOR: T know SMUD had some
problems whan they changed out, Tut they 4iAn'e go
to the exact sane sysatenm wa 414, They went to a
similar system hut not the exact same one.
MR, LANNING: This feedpump s instrumented
presently) is that correct?

ACE PEDEAAL REPORTRERS INC,
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MR, LANNING: Neo. 1 {is. 8o there are
data available furing this transient feedwater pumn
No. 17

MR, O'CONNOR: Yes., The ‘ata that we saw
imnadiately after the trip, none of the electronie
trips had picked up. The only thing that had
picked up was a mechanical trip on ovearspeed.

And our flow Aata ahowe and ocur speed
data shows that the pump 414 trip on overspaed, and
what we are theorizing now, since we haven't “een
able to go into the cabinets becauss we have a atop
work sssentially, {s that the speed plickup to the
slectronie circult opened up. In othar words, it's
sensing spead off a magnetic plekup.

If It seer & zero epesd siagnal, it tells
the turbine controls that the turhine ia not
turning any more and says speed un., 1If (¢t aets »a
gero input, 1t will tell the valves to oren just ans
fast an they can g0 and would give an overspes
trip, AQOF told us that in our training alse,

MR, BPLL: But fen't there more than one
sepead plekup?

MR, O'CONNORY Thare (s twe plevups, yes,
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But thevy come together in a parallel path. If it
failed at the last point up to == in other words,
if I open the wire after the speed pickups come
toaether, in other words, when {t leaves the MDT-20
cabinet to the governor control systenm, anvwhere in
that eircuit, 1t would be a zere input. IFf it
failed at the turbine, then the other one will
still come in.

MR, REARD;: Mave vou had any experience
of fallures of that type?

MR, O'CONNOR, Ne, sir.

MR, BEARD; So there is no reason to
Pelieve that that (s the cause other than
speculation?

MR, O'CONNOR: Other than we had an
overspeed trip and no other contact showed trin.

MR, BEARD: PRut your history doessr't show
that.

MR, O'CONNOR;: No,

MR, BFLL: Ten't there an electronic
ovaraspesd trip on that pump too?

MR, O'CONNOR) No.

MR, PELL:s There (s not,

MR, O'CONNOR; Not to my knowledage., All
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there (s ina 2 mechanic. There ins hioh speed stopne
and evervthing that {f the apee’ aoes up, {t's not
supposed to let it go over like 105 percent of
rated speed,

MR. BEARD: That's what I don't
understand as to why vour hieh speed systeams Adidn't
come in.

MR, D'CONNOR; Tven 9B in our training
following an outage said a zero speed sifonal will
not be protected hy a high speed aston, it will ao
to overspee’., They aald the chanoe 1i» too fast to
he cauaht by anvtling.

ME. BEARD: Are we about at the end of
the main feed storace?

MR, O'CONNOR; I would like to g0 back to
the six for a minute. The normal suetion for the
feedpurpas {n from the deserator storage tank, We
have two large tanke of airvty«~four thourand gallons
each whieh provides suction to the feedpumps, and
these are normally cross=connected through twe
valves, PW«423 and PH=-84, no elther feadpunp ean
take suction from sither deaerators, and hoth
Aenerators stay at the sare level during normal
oneration,
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Now, feed into the Cenerators ia from the
condensate system. S0 unlike othar systems, 1f we
were to trip all our condensate powers, our
feedpumps still have » suction, and there is about
four to five minutes of water thare on a loss of
condensates for our pnlant,

S0 we could turn all of our condansate
purps off and still have water to the feedpumps for
about five minutes. And our integrated control
syster has A runback asscciated with the Aesaerator
leval, 1f you get to four feet in the deasrator, it
will rur the plant baeck te 5% percent |n
anticipation of a loss of & faedpump.

MR. BEARD;: Okay. With reqgsrd to how
this aystem performed “Juring the avent, 1 don't
really think we intended to get into it this hour.
Maybe you can clarify, the question haes come up in
ny pind, the falluore of the No. ! nain feedpurn 9
what we are now cealling the transient initiator and
then somswhat later the Noe. 2 trinped osut I auess
on loss of atear.

MR, O'CONNOR) I didn't trip out. It
costead to a stop because (t had no head steam to
the turbine

ACE FPEDERAL REPORTERS INC,
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MR. BEARD: So vou ended ur with one out
irmediately at the onset and the second cne coasted
down after about five minutes, so you had still
main feed in the nlant for ahout five minutes after
transient ston?

MR, O'CONNOR: 1Its post-trip responss
was norral. It calmed down to low lavel limits,
everything looked normal. Came into a normal
post=trip TF condition. It wvas at that point that
thines started coing away when the MSIVe went
closed an that,

Baut there {s enouoh stear when the
turbine trips and closes the valves, that the
moisture separator reaheateres, and the water in
their Arain tanke flashing off, there is aquite a
hit of stearm trapped in there and the main
steamlines to run the main feedpumrp turbines, and
the main feedpumn turbines are essentially under a
no load condition at this point becauss when our
reactor tripm, we have n rapid feed raduction
systam whieh impediately fams the nmain feed valves
elosed and the startup valves to » taraet poaition
of about 20 percent open, That's equivalent to
about 4 parcent X heat load, 4 to % percent, whare
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is where it shoul® be targeate! to coast {t rioht in
on low level limitas

MR. BEARD: 1Is part of that control
eystew also sorvething that would tend to sneed up
the turbine in anticipation of pusrine (¢t acainst
the hiah pressurn?

MR, DO'CONNOR: Yes, sir. Part of that
system sen’ s a tarcet apeesd asignal to the main
feedpumnpas «« their normal speed at full power in
somewhere bdetween four thousand and forty-four
hundred rpm. Each one (s a little A{fferent. And
after the trip, It targets that speed up abhout two
hundred more rpr.

MR, BPFARD: Tt's about a 5 percent
increase roughly.

MR, O'CONNOR: Yen, nir.

MR. REARD: So yvour control systenm in
tellina the turbine to speed up.

MR. O'CONNOR; Valves to clonse.

MR, BEARD: And I heard rumor, and 1'11
eharacterize it as purely ruror, and the reason 1
bring it up now is to wet the record strajoht and
At laast gat me straight, MHave veu had probless on
the main feedwatar side of the balance of that
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sveaiem turnine, {f vou will, to the control aspects

of this sapeedine up the turbine side and closineg
Aown the valive, and 1 quess there (s a speed
governor involved {in that,.

MR. O'CONNOR: We have had sone
difficulty waking all of the thinos come toqgether
at the same time. The taraet speed adjustment,
what is done there (s it's a pure minue ten to plus
ten volt ramp, and the speed (s suprosedly linear
80 they pick »~ff, it should he at £.2 volts or
whatever and (it should he forty-six hundred rpm.
That voltage, howaver, they found later to he too
hioh and our feedpump was actually going te a much
hioher apeed.

MR. BEARD: Seo it was nonlinear.

MR, O'CONNOR: So it was nonlinear, if
you would like to call it that, They found some
other signals that were getting to it affacting
that voltace and made further adjustments following
the trip we had a week ago to the rapid fee'water
reduction syster to put this speed back Adown to
where it was supposed to be, We didn't aet a
chance te check {t bhacause the feedpumn tripned.,

MR, BEARD: Okay. The last thouaght or
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question I had in this line here is that have von
had these pnroblems since vyou put in this row I
guess governor, if you can call it that, in here in
this last cutage, or have these nroblems heen over
a longer period of time?

MR. O'CONNOR: We have experience? some
problems with the rapid feedwater reduction system
since {tes incepticn several cycles ago.

MR. ROSSI: It's a seaparate avstem from
say the ICS.

MR. O'CONNOR: It's part of the ICS.

MR, ROSSI It is a part of the ICS.

MR, O'CONNOR; It's & separate sulsysten
to the ICS.

MR. ROSSI: But you haven't always had {t
in the 1CS°?

MR. O'CONNOR;y No. I can't remember what
refueling we added to {t. It seems to re it was at
the end of cycle three 1 want to say, but it may
have been == I think it was cycle three.

MR. ROS®I: Let me ask you this. During
the svent, main feedwater pump two as far as you
havy heen able to Aetermine up unti)l now worked the
way {t sheuld have worked?
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MR. ROSSI: Okav. And the rapid
feetvwater reduction system after the trin worked
the way it was supposed to work.,

MR. O'CONNOR: Yes.

MR, ROSSI: The problem with the main
feedwater pumps that's known now was that something
went wrong with main feedpump MNo. 1 and initiated
the transient. DBut as far as main feedlwater pump
Noe. 2 {is concerned, and I Adon't know how much in
loocking at it you have 4done up to now, its controls
and evervthing worked the way vou would expect them
to work?

MR. DO'COMNOR;, Is normal, ves, sir.

MR, ROSSI: It being in manual?

MR, O'CONNOR; Yes, sir. The onerators
A4 raise its speed up. In other words, when the
main feedpurp No. | tripred, the rlant starts an
autormatic runback to 55 percent power hased on a
loss of a feedoumn, In other words, thev oot the
IC8 reactor power limite? by feedwater alarm
runback in effect and they raised up ¥e. 2 feedoump
to pump some more water with it, which is what the
ICS would have Adone also,
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The nlant was runninag back normally, and

2| this is one of those triggers that for us, {f we
2| are up above 85 percent power, it's a 50/50 chance
4| we will make the runback, If we are bLelow about 80
S| percent, it's cuaranteed vou usually make it,.
6 So that being the case, they ran up No. 2
7| feedpump, everything was kind of all rieht, but at
8| 30 seconds we didn't make {t. We tripped up high
9| reactor cooler nressure. In other words, one
10| feedpumn can only pump a little over seven million
11| pounde ner hour, and the feed flow you need at that
12| point is around eight our nine for the power level
" 13| they Were at and the powaer was ramrning off, the
14| turbine was rampirg off, but they 4ust “1dn't make
15| it. We were on a cross-limit, but they Aidn't male
16| {¢.
17 MR. BELL: Your reactor was cross~limitineg
18| feedwater?
19 MR. O'CONNOR: VYes.
20 MR, BELL: What was vour initial rod
21! position?
22 MR. O'CONNOR: The rode, I can't tell you
23| the exact percent, they were abhout 92, 93 percent
. 24| with Arawing aroup seven.
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MR. BELL: We are getting more into
incidents than we are systems.

MR. ROSSI: Okavy,

MR. O'CONNOR: Thrat pretty well takes
care of the main feedwater system. I would like to
defer the Aux Pumps which are down at the bottom of
the drawing until we cget to another drawing.

MR. BEARD: Can we take a two-minute
break and gqo down and pick up some coffee or
something?

MR. ROSSI: Okay. We will take a break
of four or five minutes then.

(Thereunon, a hrief recess wae taken.)

MR, O'CONNOR: I redrew the Arawing
called FPigure 41, SPRCS Components. There is one
error on the auxiliary feedpump to discharce line
where it says PDS 2685. Delete that from the
drawing and move it straicht down to the next nipe
on the main feed Arawing.

MR. BEARD: This is on the top half of
the drawing we are talking about?

MR. O'CONNOR: Yeah, on the top half of
the drawing. In other words, this -~ well, it
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would be this one. This DP on your drewing was
shown riaoht here, move it Aown here.

MR. BEARD: Where the initials that ao
with that, I assume that's an instrument, should
that be PDS or FDS?

MR. O'CONNOR: PPDS, preesure differential
switeh. These are training drawings and {f the
real nurbers and evervything, the valve nurbers are
okay, but the switch numbere, like I say, this is a
training drawing. It's not officially controlled
from the book that I got it out of,

MR. BEARD: I'm not criticizing vou.

MR, O'CONNOR: It shoul® be PDS, pressure
differential switch.

All riaght. This shows the feelwater
valves that are controlled by the Stearm and
Feedwater Rupture Control System. What I would
like to A0 now is show the valves in a condition
that they would have been pricor to the event and
discuss what valves move hv the Steam and Feedwater
Rupture Control Systemn.

MR. ROSSI: Okay. You will Aifferentiate
which ones A0 certain thinags on level and which
ones A0 certain things on pressure.
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MR, O'CONNOR: Yes.

MR, BEARD: 80 vou are going =-

MR. O'CONNOR: I'11 dAraw it in a2 full
power line to beain with.

MR. BEARD: All right.

MR. O'CONNOR: Probably that's the
sasiest thing to do.

MR. BEARD: Why don't you do it outloud
so it will @o on the transcript.

MR. ROSSI: Say the position of each
valve as you ==

MR. O'CONNOR: PFPW-780 is open, FW6PR is
open, PW7B is open == I left out a valve. This 18
612, FPW-612 is cpen. That's on the main feed line
to Steam Generator 1. The same or the
complimentary valves on Steam Cenerator 2 FW-799 is
open, PW6A, PWIA and PW-601 are open.

One thing to keep in mind here, just as a
little "Oh, by the wav," the valves lateled B co toO
No., 1 steam cenerator, which {en't locgical but
that's the way it is, and the valves labeled A go
to Mo, 2 steam generator. And that is consistent
through the plant, In other words, this when we
get to the steam drawing, you will see it also,
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like ICS 11B goes to No. 1 psteam agenerator and A
gqoes to No. 2.

When vou cet to our reactor protection
system, if you cet into that, you will find the
breakers don‘t co A, 8, ¢, D, 1, 2, 3, 4. They co
B, A, D, €. 8o it's a little coifusing {f you
haven't heen here.

MR. BEARD: On the Aux speed svstem, I
take it the 678 and 599 would normally be closed?

MR, O'CONNOR: No. ©On the Aux systenm,
608 is normally open, 599 {s normally open, 3870 is
closed, 3869 is closed. I forgot the other two. 1
forget which one aces to No. 1., 3871 and 3872 are
both closed.

MR. BEARD: So all four of those
cross-over valvee are closed, feed and cross-over?

MR. O'CONNOR: Yes. Let's co to the
bottom part of vour drawing and mark it up so we
get our normal lineups. On the steam side, the
flow pass from rioht to left here, the atmospheric
dump valve, ICS 11B, is normally closed. The steam
generator steamline warmup drain, MS-394 {e
norrally closed. The nain steam isolation valve
101 {s normally opened., The by-pass valve 101-1 ins
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normally closed. The nonreturn valve, that's just
a check valve, and {t's obviously normally opened,

On the cother steam cenerators, Stean
Generator 2, ICS 11A is normally closed, the
atmospheric dump on that side. The warmup drain
MS~375 {s also normally closed. The main steam
isolation valve on Steam Generator 2 MS-100 {is
normally opened. Ite hy-pass 100-1 is normallvy
cloeed, and the nonreturn valve is also normally
onen.

Now, this section of the header continues
on tc the main turbine stop valves and other
comnonents Adownstream in the main steam system.

For the auxiliary feedpump turbines, their steam
supplier for all four valves, MS-106 is normally
cleosed. 106-A is normally closed, 107-A is
normally closed. 107 is normally closed.

The next valve is -- that is not laheled
on your drawing immediately downstream of these
stear valves -~ this {s actually a Aual valve.
There is a trip throttle valve, and {t is normallvy
opened. Downstream of that not shown is the
governor valve, it also is normally open when the
turbine is shut down. So there is another valve in
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here called the governor valve, which is normally
open also.

MR. BEARD: There is a label on the
Arawing in that areas that says auxiliary covernor.
Is that the area vou are talkine about?

MR, O'CONNOR: Yes. I think on your
drawina it shows it == yeah, where it savs
auxiliary covernor, that's actualiy two valves, to
he technically correczt. There is a trip throttle
valve and a governor valve rigcht in series. We
will ocet into those in dust a couple of minutes.
S0 everyone understands the normal lineup?

All richt. Let's go hack to the feed
system. Before we aoet to that, I would like to
list the trips on the Steam and Peedwater Rupture
Control Systerm. The first one {s low steam
generator level, and the setpoint for that is
twenty-six and a half inches. The second one is
stear~-to-feed differential pressure, and the
setpoint of that is 177 psiad. In other words, {f
the feed pressure is less than the steam nressure
Py 177 pounds, the Steam and Feedwater Rupture
Control Systerm will actuate.

MR, ROSSI: Feed less than steanm.
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THE WITNESS: Yes.

MR. O'CONNOR: The third actuation {s low
main steamline pressure, and the setpoint for that
is 612 pounds. And the forth trip and the final
trip is loss of all four reactor coolant pumps. So
there is four actuation sicenals for the Steam and
Feedwater Rupture Control Systen.

MR. BEARD: On that loss of reactor
coolant.

MR. O'CONNOR: It's ronitors =-- it senses
the sare thine as the reactor nrotection system.

In other words, it's that Adual current transmitter.
If the current =-- vou have got a normal current, {f
it's hieh or low, the purp contact monitor circuit
senses the loss of forepunmps. Same thinog as the
reaction protection systen.

MR, ROSSI: Pupp motor currents.

MR. O'CONNOR: Yes. It's the Railey dual
current sensor, black hox; okav? Any cuestions on
the four actuation sionals?

For ease of discussion, the low steam
generator level or the steam-to~feed differential
pressure Ao the exact same things to these
components., So we will discuss what these two
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signals fo0 to the Stearm and Feedwater Rupture
Control svystem first. 1In other words, we will qo
through those components one hy one and see how
they move for these two siagnals, then we will talk
about the difference in a low pressure -- in a loss
of low pressure and loss of reactor coolant pumps.

On a low steam cenerator level or a

steam~to-feed differential pressure trip, the main

feedwater block valves, 780 and 779, will go closed,

the main feedfwater control valves, 6A and 6B, will
go closed -~ I don't know if I can mark this up
here.

MR. ROSSI: SP6A and SP6B on here.

MR, O'CONNOR: How about {f I put a
littie mark above these for where thev oo during
the trip®

MR. BEARD: If they are cpen, thev are
geing to go to the opnosite Airection.

MR, O'CONNOR: Yes.

MR, ROSSI: They close, ckay.

MR. O'CONNOR: The startup feed control
valves go closed, 7A and 78. The containment
isclation valves 612 and 601 go closed., The
auxiliary feedpump discharge valvees 3870 would go
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open, 3869 would remain closed. 3872 wonld open,
3871 would rewain closed, In other words, the
auxiliary feedrumps No. 1 would line up to No. 1
gteam generator, No. 2 would line up to No. 2 stean
generator.

The containment {isolation valves 599 and
608, they are already open but they receive an onen
signal. In other words, they are sent an onen
siaonal, even though the valves are normally open.
Sco the feedwater side of the system, we isolate
fully the rain feedwater on hoth steam generators
and line up the auxiliary feedwater so that the
corplirentary purp feeds {its steam cenerator. In
other words, No. 1 lines up to feed No. 1 steanw
generator, No. 2 Auy FPeed lines up to feed No. 2
stear generator.

This is a normal response, assuring all
four Steam and Feedwa'er Rupture Tontrol channels
function normally. On the steam side, the ~- we
are still talkino ahout a low steam generator level
and stearm-to-feed A{fferential pressure, the
atpospheric dumnp valves. ICS 11B and 11A are
closed and receive a closed sional.

I shouldn't say == they may be open
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blowing steam, but when the trip comes in they get
a close siagnal. The stearm generator “rain valves
394 and 375 or the main steam valves cet a closed
signal. The Main Steam Isoclation Valves MS8-10( and
100 get a closed signal.

The main steam isclation by-pass valves
101=1 and 100-1 cet a closed sicnal. The auxiliary
.eedpump turdbines line up to steam from their
respective steam generators. MS§S-106 will _pen,
106=A will remain closed, 107 will open, 107=A will
revmain closed.

In other words, they will be stearming
from their own steam cenerator, Ne. 1 from No. 1,
No. 2 from No. 2, remembering they are also feedinag
their own steam cenerator. That's a normal
response for the Steam and FPeedwater Rupture
Control System on level or differential pressure.

MR. LANNING: The main feedpurmr turbine
is not tripped®

MR, O'CONNOR: No. The main feedpump
turbine is not tripped, but when the Steam and
Feedwater Rupture Control System actuates, the main
turbine receives a trip signal; all richt? When
the main turbine trips, also with the MSIVe closed,
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there is no stearm for the main feedpump turbines,
s0 they 4ust wind down. They stay reset, hut they
have no steam, so0 they just coast to a ston.

There are two other valves not shown on
here, on your simplified drawing. There is two
steam generator drain valves -~ I'm trvine to
rerember the number of them == 611 -~ I can't
remember -- 603 and 611, and I don't know which,
they also receive a closed sianal. I'll write it
this way, hut these may be reversed, the numbers.
It will bhe on your real PEID. They were added last
outace and this drawing has not been updated on
this simplified drawing. But there is two other
valves that are the Arains off the steam generator
that also receive a closed =ziconal.

In addition, the Steam and Peedwater
Rupture Control System anes to our anticipatory
reactor trip system, 80 if we get 2 Steam and
Feedwater Rupture Control trip, it also coces over
and opens contrecl rod drive breakers.

MR. BEARD: What's that acronym?

MR. O'CONNOR: ARTS, ARTS systen,
Anticipatory Reactor Trip System. S0 it also goes
to the ARTS.

ACE FEDERAL REPORTERS INC.
(202) 347-3700







13

11

12

13

14

15

16

1?7

18

19

20

21

22

23

24

121
your drawino a little thine that sayes P8, These go
to the Steam and Feedwater Rupture Control Syvstenm
for the trip logic and the low steam pressure block
loaic.

Eight of the switches on each steamline
are used for trips. Four of them are used for
hlocking functions on normal cool Adown so you don't
cet a trip.

Now, for the sake of Ajscussion, it's
easiest to look at a particular point and break a
steamline off to show what happens on a low
pressure; all right? And let's say for the sake of
discussion that I bhreak off Ho. 1 steamline
upstream of this MSIV. 1In other worde, for some
reason the 36-inch steamline hroke in half and all
the steam is running out this hole.

The steam pressure in this stear
cenerator, instead of going down to the turbine,
all runs out the hole and the pressure immediately
starts to decrease. All the steam that was coming
out of this stear acenerator which was supplving
half the steam to the pain turbine, the turbine
valves are still in their same position, so the
steam goina out of here is now feeding a hole twice
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as big as it used to be. So the pressure in this
steam generator also drops. And what happens is
both steam generators blow down to less than 612
pocunds. Does that make sense to everybody, whvy
that happens?

MR. BEARD: What's normal system nressure?

MR, O'CONNOR: Norrmally system nressure
is about 920 in the steam generators and 870 on the
turbine header.

Now, as soon as the Steam and Feedwater
Rupture Control System trips, the first thing it
Aces is cause a full {solation, 4ust like we talked
about hefore. Main steam isolates exactly the sawve
way. In other wordes, the MSIV 101 and 100 go shut,
the by-pass 101=1, 100=1 go shut, The atrmospheric
vent valvas 11B and 11A, the steam generator drains
394, 375 all co closed. We will skip Aux Feedwater
for a second.

On the feedwater eide, the same valves
that went shut bhefore go shut now: 780, 6B, 78,
612, on the other side 779, 7r, 6A and 601. So
richt now we are sitting there with steam fully
isolated and feed fully isolated. And we haven't
talked about Aux Feedwater yvet., Does everybody
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underrscand that? So steam is isolated, feed is
isclated.

Now, when the MSIVs go closed, what's
goine to hapren in the pressure in this steanm
generator? It turns richt around and cowmes bhack up
because these bottle up while there is still steam
in the generator. The MSIVe close in less than

five seconds.

S0 with these closed, that is repressurized

imrediately. This steam generator however doesn't.
It still has a hole in {t.

MR. BELL: It repressurizes if the RCS is
high enouah to renressurize it. Rut {f the cool
down has caused its pressure to Arep to 612 ¢t
won't,

MR, O'CONNOR: Our analveis is it will
pregsurize above 612 hased on the time SR senses it
and establishes it. It will pressurize sabove 612,
You are right thoue®, later if it would continue to
blow on down, obviocously vou can't repressurize or
if you bPlow all the water cut of it first, hut our
analysis shows that this occurs in a tire frame
that that will repressurize.

Now, this steam generator revressurizes
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above the trip setpoint, so it's the good stean
genarator. The Steam and Feedwater Rupture Control
logic senses this steam cenevator repressurizing
and lines up both Aux Feed puwps to steam from that
one and feed that one.

MR. BEARD: Hold {t., Point of
clarification: Is there actually & networ) that
senses the return to pressure and identifies one
steam generator as beina good versus looic that
really says the other one is bad so -~ or one is
bad so go to the other ona?

MR, O'CONNOR: Okav. The network that is
used is the same nressure switches that sense the
low pressure now clear.

MR, REARD: They are self-resetting then?

MR. O'CONNOR: Yen. In other wordsa, the
pressure switch {s tripped, the nressure switech is
reset. That's all ft {s, and it senses this steanm
generator has pressure now and this one does not.

MR, BPEARD: All rieht., 1Is the logic such
that it will really oo to the one for which
pressure has returned?

MR, O'CONNOR: Yes.

MR, BEARD: Or will it dust ago anyway
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from one which there is no pressure?

MR, O'CONNOR: It will oo te the one that
returns. If neither return, then it requires
action of the coperator.

MR, ROSSI: What {f the break were
downstream of the MSIVe and so hoth return?

MR, O'CONNOR; Car I acet to that after we
finish this one?

MR. BEARD: Let me stay on this first one
first. This morning or some time prior to noon we
had a Aiscussion of what took place Aduring this
event and how the plant responc*d and et cetera.
And 1 don't even remember who the aentleman was,
rut someone explained to us that the Rupture
Control System senses a loss cf pressure on hoth of
them during thies event, hecause there was a
manually inputed actuation, hrecause neither
returned for at least a few seconds, and hecaruse of
that it 4i4 all the switch-overs as {f »oth
channels were trying to assume the other stear
generator was qood,

And® so I raise the aguestion then about
how the system actually works versus the theorv of
how you want it to work, and I have got a little
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different response hetween there and now. And
that's why 1'm puszzled.

MR, O'CONNCOR: The reason the systen
responded A{fferently {is the two huttons the
operator pushed were the two channels for low ateanm
pressure for both steam generators, and what {t di¢d
based on just the two he pushed goinag to the output
logic was cross-connect the Aux Feed pumnrs such
that 106-A opened and 107 opened.

You have to get into the logic Arawing
and see the two buttons he pushed and where they
enter the svetem. That's not like the pressure
switches picking up, It's not the same.

MR. BEARD: Ir other words, the way the
systep, the Rupture Control System responds on the
manual innut may he a little Aifferent from the way
it would respond for a hypothesized steamline break?

MR. O'CONNOR: Rieht.

MR, BELL: 1Is it fair to say that the two
buttons are downstream, the pressure switch contact
inputs?

MR. O'CONNOR: Say that again.

MR, BELL: The two push buttons are
downstream, the nressure switeh innuts, and because

ACE PEDERAL REPORTERS INC,.
(202) 347-3700




10

11

12

13

14

13

16

17

18

19

20

21

22

23

24

127
they are pushed they could never see the pressure
switches were reset?

MR. O'CONNOR: They co directly to the
output loaic.

MR. BEARD: If we Aisregard this one area
I was guestioning in, still the output of the
Rupture Control System, the effect is it senses
steam generator ies kaput and therefore tries to
switch over to what s presumed to be a ocood steanm
aenerator even though the signals to it indicate it
may not be qood, You see mv Jdilempa?

MR, O'CONNOR: No. I'm a little =~

MR. SHAFER: What vou need is a steamline
break on Steam Genarator 2 same as this to get the
same offect that the operator gave,.

MR. O'CONNOR: Except {f he would have
pushed all four low nressure buttons, then it would
have Adone what vou wanted it to do. It would
sirulate a Aouble break here.

MR. REARD; We are cetting more into the
event than understanding the system, hut I was a
little confused as to the way the systep worka,

MR, MYERS: Rill, {f vou would, the key
{dea that 2idn't get across was there is a
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difference, the system thinks Adifferently {f you
only push the top twe than {if yvou push all four of
the tcp onebs.

MR. O'CONNOR: That's what ! was going to
aet to. The operator pushed these two huttons, and

the way == the channels oo to Adifferent valves and

the combination that he pushed allowed the cross-~over

valves to open.

MR. ROSSI: But not the Aux Feed valves.

MR, O'CONNOR: Right. It shut 599 and
608 thouah.

MR, MYERS: Now, {f vou pushed all four,
the cross~-over wouldn't have opened.

MR, O'CONNOR: Would not have opened. 1f
he would have gone over all, the cross-overs would
have stayed closed too.

MR. ROSSI: Then all of the Aux Feed
would have hreen == on hoth steam side and --

MR, O'CONNOR: Steam side, everything,
all the valves we 4ust talked about would have reen
closed {f that occcurrad.

MR. BELL: Let's get hack to normal a
minute. We got a break in No. ! =« let's look at
the water side. That steam side is not that hard,

ACE FEDERAL REPORTERS INC.
(202) 347-3700




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

129

MR. O'CONNOR: All riaht. Does evervhodv
understands why this repressurized and how it lines
vp the steam to steamoff the cood one?

MR. BELL: Yeah.

MR. O'CONNOR: Let's ao to the water side.
We haven't finished it vet. The water side will
line up to feed the good steam generator also, In
other words, Aux Feedpump one will come down
through 3869 and 599 to Stearm Generator 2, and the
Aux Feed 2 will line up to feed Steam Cenerator 2
throuaeh 3872.

Now, the only thing is low pressure
closed 599 and 608 when both of them went less than
€12. Something has to open them back up. When
this steam cenerator repressurized and cleared the
low pressure trip immediately Yehinu it with the
MSIV shut, there is a DP trip that comes in because
the feedpumps went away and a low level trin
because no water is going in.

80 those tripe sutsequently come in
within a secon® or so to allow the svstem to
realion and reopen the cgood steam generator
isoclation valve, 599 or 608.

MR. ROSSI: But only for the cood one.
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e S

MR. O'CONNOR: Right. Only the side that
repressurized.

MR, ROSSI: So for the case you described,
608 stays closed. 599 -~

MR. O'CONNOR: Yes, sir. If hoth of then
repressurize®, then both of these would reopen
autormatically due to the low level or the DP trip
comina in.

MR. BELL: But since we had two erronecus
low pressure signals, both 608 and 599 remained
closed?

MR, O'CONNOR: Yeah. Until thevy undid
the low pressure and pushed the low level, thev
stuck closed, but they were getting an open sional.

MR. BELL: There was pushed the low level
actuation?

MR. O'CONNOR: Yes.

MR. ROSSI: When you pushed the huttons,
the pressure just being hiah @idn't autonmatically
clear it. He had to clear it manuvallvy.

MR. O'CONNOR: No matter what the
pressure was in the steam cenerators, vou were
telling the system it was low.

MR. ROSSI: And it stays low until he rccot*
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something?

MR, O'CONNOR;: It could have gone to
wherever it wanted, and as long as it was tcld that
it had low pressure by the operator, it wsas coina
to stay in that condition.

MR. BEARD: So let me zee {f I cot this
straicht., When he pushed the two buttons, that low
pressure caused 608 and 599 to close.

MR. O'CONNOR} Yep.

MR. BEARD: And had it Y“een a real thina
rather than -~ I mean, an antomatic thing versus
manual and Steam Generator 2 had heen aood, its
pressure would have come back ur, which would have
subsequently caused 599 to reoren?

MR. O'CONNOR: Based on another trip
comineg in, a DP or a low level.

MR. BEARD; Well, I was thinkina fust to
return to pressure point.

MR. O'CONNOR: That will not reposition
any valves. Just returning to pressure Aoes
nothing other than clear the low pressure trip. 1It
does not renocsition any valves. Another trip must
he present to reposition valves.

MR. BEARD: I see. They stay isolated.
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MR. O'CONNOR;: Yes.

MR. BEARD: Sc the valves would have both
stayed in the closed rosition had the orerator not
taken subsecuent action to undue what he had done?

MR, O'CONNOR: Yes. If he had never
unblocked the low pressure trip or undone that trip,
they would have stayed shut,

MR. BEARD: All riaht. Good.

MR. O'CONNOR: Just his undoing that, the
level trip came up, was in already, and it would
have opened them anvhow, even {f he hadn't pashed
low level.

MR. BEARD: And durina the event, I don't
want to get too much into {t, he d4id4d eo throuch
that sequence and the valve should have opened,.

But part of the event was they didn't.

MR. O'CONNOR: Right.

MR. BEARD: Okavy. Thank vou.,

MR, O'CONNOR: Another thine, keep in
rind == I A4i4dn‘'t bring this out yet. Pressure trip
overrides all trips. Low pressure supersedes any
other trip that's in.

In other words, you could have all the
other three trips present and yvyou give it a low
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pressure, and it takes precedence. In other words,
it will isolate a steam leak first since that's the
most serioue, the overcoolina.

Now, any acuestions on a steamline rupture?
I1f vyou go back through it the other way, we could
break the other stc¢amline and Ao the same thing.
1f we break it downstream, the only difference is
roth of ther will repressurize, and once they toth
repressurize, as soon as the low level of their DP
cormes in, each Aux Peed pump will realion to its
own steam generator instead of just this one eince
they are both aoo?d, Does that make sense?

MR. BEARD: 8So thev don't stay in the
crisscreossed arranament?

MR. O'CONNOR: No. Once you cge: =~ {f
both of them repressurize, the subseguent trip on
DP or level will realian them to their own steam
generator. All right?

Now, losms of forereactor cooler pumps is
vervy simple. It Adoesn't need to isolate feed, it
doesn't need to isolate steam. All it needs to do
is put auxiliary feedpumps on. So we pumn water in
the top of the menerator to promote natural cire,
80 all the loss of forepurp Aces is open MS-106,
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M8~107. That's the normal steam supplies from
their own steam cenerator and opens the discharge
valves to their own steam generators 3870 and 3872.

So the Aux FPeed pumps 4fust start on their
own sides, spravy the water in the ton of the steanm
esenerator and promotes naturesl circonlatien. That's
2all that hapoens on the loses of forereactor.

MR. ROSSI: The Auy Feed pumps always
spray from ahbove?

MR. O'CONNOR: Yes, sir. Thev can only
feed the top nozzles.

MR. BREARD: On Davis-Resse as comnared to
other B & W plants, is {t =« 4i4 the Davis-Besse
plant steam run high ==

MR. O'CONNOR: Yesn,

MR. REARD: -= or low? You have hiah
steam levelr.

MR. O'CONNOR: Por those of you who
aren't fariliar with other plants, our reactor sits
essentially at the hottom of the systerm. The hot
leg cowes out and goes up into the steam generators
and the pumps come out the bottom, 80 our steanm
cenerator sits above the reactors.

We have what's called a raised loop plan.

ACE FFDERAL REPORTERS INC.
(202) 347=3700




135

The other B & W nlants {f vou transpose the steanm

generators down so they sit essentially alongside

the reactor, that's a lower loop nlant.

MR. BEARD: 80 yvyou have the raised loop
steam cgenerators, ‘ut you have the low head hiagh
pressure indfection pumwps?

MR. O'CONNOR: Yes.

MR. BEARD: So that's the unigueness?

MR. O'CONNOR: Yes. We need verv little
water in cur steam generators to natural circ. We
can natural cire on low level limits. We typically
or we automatically contrel them at about 46 inches,
which {sa a little Hit above our low level limits,
but we can natural circ just fine on low level
limits.

MR. BEARD; Is that 357

MR. O'CONNOR: 35. The other plants have
to raise their level up to 50 percent on the
operator range or hicher depending on the
conditions they are in.

MR, BEARD: s Davis-Besse the only one
with the high loops?

MR. O'CONNOR: As ferr as I know, the only
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MR. BEARD: This plant is unigue in two
respects, raised steam generator loore and the low
head pumps for hioh pressure safety injection.

MR. O'CONNOR: Yes.

MR, MYERS: Those are two of the areas.

MR. BEARD: There may Ye more.

MR. MYERS: I think makeup separation
from LPI/HPI {is another area we are separate,

MR, O'CONNOR: They have three makeup
pumns, one makeup == two HPIe == they are all the
sape. We have two makeup pumps and two HPI pumps.

MR. BEARD: One of the reasons this
tutorial session is so important from where 1
come from, I Adeal with not only vou folks and
Westinghouse plants, btut I have got to be concernad
with the Ranchos and evervthing else. And it's
very easy to get them mixed up. And it's important
in this kind of a situation to try to get it
straicht.

MR, O'CONNOR: 1 A#414 not aive you a
drawing of the emergency core cooling system pumps.
MR. BEARD: I d4idn't need that.

MR. BELL: When you say low pressure/
high pressure pumpe, what i{s the shut off?
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MR. O'CONNOR: The hiaeh pressure
fndection shutoff heads is 1650, the low pressure
injection pumns is adout 190 to 200 pounds.

MR, BELL: That 1650 is with BWSI tech
section pressure?

MR. O'CONNOR: I1f we have the LPI
discharge, we can get up to about 185C. Did that
adequately cover how the Steam and Feedwater
Rupture Control System works and how the feed and
steam systems hook together for that?

MR. MYERS: JT, ie that a little better
tharn FPred's?

MR, ROSSI: I think he covered it fairly
well. We may want to come back and ask some more
cuestions about what the huttons do. The huttons
are clearly a sionificant part of the event,

MR. O'CONNCR: One thing, {if we can get
them a copy of the Steam and Feedwater Control
panel, they are all explained in the back and there
is a logic drawing back there.

MR. BEARD: € w¢ 'ne has already sucgested
that's important fo. . get.

MR. O'CONNMOR: 1It's cot a little loagic
network and shows you exactly what valves move when
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you push what buttons.

MR. BEARD: Can we get that »efore we
leave today? Off the record.

(PDiscusesion held off the record.)

MR, O'CONNOR: Now, what did4 you want to
d0 next?

MR. BELL: ! would like te go home.

MR. ROWLES: We would like to get into
the list of equipment.

MR. BELL: Do you want him to terminate
one thing and start another?

MR. O'CONNOR: I will be here tomorrow
and will be around here all day. I will make
myself avajilable in this building.

(Thereupon, a recess was taken at 4:50

o'‘clock p.».)

ACE FEDERAL REPORTERS INC.
(202) 347-3700




& |
-

)
g

7] y. \ , W . : W / .

‘ I / > rk‘( L\‘\g b\,\ ] »‘J', { ’(‘) a\ k 4" N ’ )g\mlb (\ *L A { v (‘\ 'l

r [ § v
) - P, " ' J
) \ o e \ “ 0
,‘— C l) 'fj( - (/\k‘\\‘ a b()» L“\L\'\k) (‘ (\"} .~_\(. Vot )
E i : T v e

C’ - ™ u _ o { s | “\ ( . E [

} {_, /L -)l\ﬁ—k (.\ () W\x\l L b‘ T4 (\, i --“‘\U < M&u(‘\

10 ] 14 ‘»‘{"‘V“I*‘ " < \\__‘\{3 be Stoy ~1”{' e evror)
A , \ : "/ : : -

| e =peed " chould be Seed " (steco evec))

{
s

!\g \I L\"\ \ A I, L«‘;L\!/ - L\\\(C'_ j_k\q ( J-J.“.\. CViey )
TaE '\ g . l . L L . t\/ /1 ‘
‘(2 LR Y D\ l A o~ P <.) LC\\/d bg {g‘." }}L(”\, /57‘;0'«:». ‘\)
-3 q ’ \ 2 ' Y y
(L\( O N -Sf 'H)d b‘ 1 ‘(;Q‘x\ \ ¢ Q ( in‘ (‘jv/"‘\t'iu")
: 3 {{L /* ‘)(» “( F /(\u__..f " (J {. L £ ‘L“p
———
g ps C A

- (l‘ Ly ; | ’
-+ ON K <‘(~;,,, i f . .
O\ 3 L /t1 b( O Wy I g (“‘_"
1L 1]
¢

~ { " " A3 | y
bl {’ ¢.ch " Sles/d be bLws7 o M [ Steno ..4L>

\

™N
-
&

—~—
N
Q
)
i
5
<

£ T«

~N
rl
r

—
(WY
o e
T =

it

. 7 Q / ) . . ay /
Page No. 7/ / DATE i’i’/'/ 2 '//(O S SIGNATURE/ . /, / /‘\ RS %
§ 3

ik




gFN'.

Page No.

SIGNATURE /.

r -+ ) o
Pane Line Correction br &hanae and reason therefor
" —
7 ‘ : '
] %v‘ /\7 CAL g > ilr i :
. 2 2 <& 2 SaasAg ['-cvu LB <t
% / ‘
‘ S CAha, 4 \ / : (7
\“v( T‘ -~ Lo y X Ly G il
93 | 23 | AL s - {
) - > &g o o ’ : 4 §
— - 4 & ( N e N (
Y -t ( ' - 2 » "Qi/ "
- L
1\ 2 2 . ’
/C -~ / \;\4"1 - "%¢ { )
‘ m €y Y o { rlx
i - ‘f"~‘n(
/63 7 Ch e | fr 14
+ [ { Al Lot @ L -
- o 4 v ' ) { | ' ' .
A e b~ ) 4 i
:.J g = i“i“k“ { s vernat
»
lo 5 N, ‘ ‘ / ’ ; f ‘
¥ ~< Y (A e, S 2P A "(h.’lv e tti L ol n Crrsemnin
| { 4 / ! 7
| { 5 ( ’ 3
{ w o - ) Mg 7
' :; | R K#i__/ 2 t WP W
, & ek ’ / ' §
J A C e a7 4 3t yw g Kl g (e )')l“L (I AP -.r
- — . » 7 py oof 9
b 3 L 2” W Lp T« ‘({ ¢ KA? Lyt / ‘/'4/ -
ﬂf nel i e £ ! <. 4 /
l.‘, C L —AANY [ et /2N »"”(1.,. P S AW N
=4 4
- - . 3 “
il /v_»/.,l/ Ay .(.f . / o /e (%o / ';L‘\ SR
Y . ) e 4 . o s
. ¢ o AP % : y
Yo ey S : ‘~’Y g R vd i Y jrasl /4« L.‘(f
L = 7 2 ' "y ‘7 (}
e W7 ke ( - Zo e
[ ‘, 7
| O ’(“'\"‘( ‘;»“"v:(" ) > &) O e { -t !,I‘q.--»t‘
ui\') y, ( i .
J w \ A - -~
‘, &Q v v -»)((ln L aAnm N
2 )> & { 4 4 L
’.J. ‘Ym’, ’ F
\7 gt(_l - 2 e P Lg%
[ 34 < /A..¢ 7 e Lo o - ,
{ . x y Lo / ~{ 4. r (&%, r
” S—— D e A
- v v
/ ,;‘3’ . / A, / 4 ’
! S ol e ' .
% ‘—4? LA A ? A!' i »no ‘vr
. "
)




