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. PUBLIC NOTICE BY THE
UNITED STATES NUCLEAR REGULATORY COMMISSIONERS'

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

THURSDAY, NOVEMBER 7, 1985

The contents of this stenographic transcript .of the
proceedings of the United States Nuclear Regulatory
Commission's Advisory Committee on Reactor Safeguards
(ACRS), as reported herein, is an uncorrected record of
the discussions recorded at the meeting held on the above
date.

No member of the ACRS Staff and no participant at

. this meeting accepts any responsibility for errors or

inaccuracies of statement or data contained in this

transcript.
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PROCEEDINGS

MR. EBERSOLE: I call on Mr. Jerry Haynes, of
Arizona Power, to do this from 9:10 to 9:40. This is the
condensed version of the entire day's meeting.

MR. HAYNES: Good morning. My name is Jerry
Haynes. I am Vice President of Nuclear Production for
Arizona Public Service Corporation.

The purpose of my presentation is to give you a
brief overview of the power ascension testing experience on
Palo Verde Unit 1.

I will then turn over the podium to Mr. Robert
Butler, Director of Electrical Services for Arizona Public
Service, and he will discuss the auxiliary pressurizer spray
enhancements and the modifications to enhance offsite power
reliability.

The first part of my presentation will deal with
the power ascension test program, specifically the schedule
ascension test programs.

(Slide.)

This slide shows various power levels, shown on
the left side of the slide, as a function of time.

Green represents the schedule we eventually laid
out for the power ascension test program. That was based on
experience at other CE plants, in consideration of the test

program at Palo Verde and the test programs at other E
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plants.

For Unit 2 we have taken into consideration the
actual schedule we achieved at that point and the reduction
in testing.

As you can see, early in the test program we had
20 percent power and performed the testing we did, quickly
moved ahead of our planned program and went to 50 percent
power testing.

At near the completion of 50 percent power
testing, we discovered a deficiency in the post-accident
sampling system. We committed to correct that deficiency
before we came back to power.

We then came back and had a short amount of test
at 50 percent power, which completed that phase of the
program, then went to 80 percent power.

Two other significant outages shown here were the
event that raised questions about their auxiliary
pressurizer system. We will talk about that.

The other is the event associated with loss of
offsite power. We are also going to discuss the
improvements that we have made there.

In summary, even despite six weeks of unplanned
outages, we have been able to maintain our schedule pretty
well. At the present time we finished, with the exception

of one test, the 80 percent power testing, and we will

ACE-FEDERAL REPORTERS, INC.
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expect to run the remaining test next week and then proceed
to 100 percent power.

As far as experience goes =--

(Slide.)

-=- I already described how we developed the test
program. The results of the testing have shown that
particularly in the physics area the predictions =-- the
results agree very well with the predictions.

We have had nothing there out of the ordinary in
the plant's transient area, with the exception of two tests
which resulted in trips. The transients have not interfered
with activities, and the plant has performed very well.

One indication of that is that during the now 11
months of testing we have only experienced seven trips.

Only two of those were actually during the conduct of the
test., I mentioned those in the previous slide, and we will
talk about thcse later.

Two of the trips were associated with loss of the
main feedwater pump. One of those was the result of the
need for adjustment of recirculation flow, loss of suction
pressure of the feed pump, and loss of the pump.

The other was associated with, also, a low
positive suction pressure due to a startup strainer that was
left in the system.

DR. MOELLER: Excuse me. I don't follow. You

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage 800-116-6646
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are saying five trips occurred.

Are you saying without the reactor being
critical?

MR. HAYNES: No, we had seven trips in total.
Two of those were during transient testing. The others were
not associated with transient testing.

So it was in effect an unsuccessful transient

test.

DR. MOELLER: Thank you.

MR. HAYNES: One of the trips was associated with
a CEAC circuit board failure.

Three of the trips were associated with loss of
power. One of those was during testing. It was a load
reiection test. One was an actual loss of power event not
associated with testing. The other was an actual loss of
power event during troubleshooting. That trip actually
wasn't what I would normally classify as a trip. The
reactor was subcritical, and we were not even in the startup
phase. The rods were withdrawn, but the circuitry was
actually working. The rods did drop, so we classified that
as a trip, also.

The last trip which was associated with testing
was due to a false steam generator level signal subsequent
to a test.

The other thing I would like to mention is that

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage R00- 3 16-6646
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6
in no case have we had an unplanned trip due to operator
error. There is no operator error and no maintenance
error,

So we -- also, as I am sure you have
recognized -- had seven trips during the initial power
ascension testing »n the first unit. It is certainly not a
large number of trips. It is more than we would like to
see, but it is lower, substantially lower than most people
have achieved.

Any questions?

DR. REMICK: A question on your two main feed
pump trips:

Were those cases wher> one pump tripped or both
prmps tripped?

MR. HAYNES: 1In both cases, as I recall, we were
¢exrly in power. It was early in the test program, and ve
only had one pump in service. We lost that pump.

DR. REMICK: You used the word "trip" here.

Are all seven of those unanticipated events? Is
that how you are using it? They were not intentional trips?

MR. HAYNES: Those were unplanned.

Are there any questions?

(No response.)

MR. HAYNES: I will turn the program over to Bob

Butler, Director of Electrical Services.

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage 800-336-6646
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MR. BUTLER: Good morning. My name is Robert
Butler, Director of Electric Services for the Arizona
Nuclear Power Project.

The purpose of my presentation this morning is,
at the request of the subcommittee, to present a brief
description of the documentation of the plan of the Palo
Verde auxiliary pressurizer spray system.

By way of background, the modifications =-- the
experience we have had in the power ascension test program
on Unit 1, specifically on September the 12th, and we had a
load rejection test at 50 percent power.

The plant experienced a loss of charging flow.
This was the result of depletion of the inventory of the
volume control tank. It was caused by inaccurate level
indications to the operators in the control room.

As a result, we took short-term measures,
including increasing the surveillance on the VCT level
instruments plus administrative and procedural controls.

In the long term, we planned these modifications
to address the test experience. These modifications were
developed by our engineers and, in addition, discussions
with the NRR staff.

(Slide.)

As the viewgraph indicates, this is a summary of

the modifications to the plant.

ACE-FEDERAL REPORTERS, INC.
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The first is to add a second diverse reference
leg to the volume control level transmitters. This, we
feel, addresses the root cause of the September 12th
problem during the test.

The second is to provide power to the VCT outlet
and refuel water tanks' gravity feed line from a lE motor
control center. The purpose of this is to eliminate the
need for the operator to take action outside the control
room.

MR. EBERSOLE: May I comment at this point?

You are providing power to those valves; however,
they remain not qualified. Am I correct?

MR. BUTLER: That is correct.

MR. EBERSOLE: So I want the committee to observe
that.

MR. BUTLER: The third modification is to add
automatic actuation of the transfer from the VCT supply to
the refuel water supply. This automatic action will
eliminate operator action in the event of a loss of offsite
power.

The fourth modification is to lock open two
normally open valves in the aux spray flow path, one being
on the suction line from the refueling water tank, the other
being on the discharge of the charging pumps at the

containment.

ACE-FEDERAL REPORTERS, INC.
202-347.3700 Nationwide Coverage 800-336-6646
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The purpose of this is to reduce the potential
for isolation of the gravity feed or charging lines by
spurious actuation or operator error.

MR. EBERSOLE: Mr. Butler, do you intend to show
a diagram of this system to the full committee here?

MR. BUTLER: At your pleasure.

MR. EBERSOLE: Let me very briefly comment on
what this is. What they have done is use the volume control
tank as a source of wiier for auxiliary spray, that tank
being the one which is used primarily for deboration, to go
into power.

They thus take suction pumps for two purposes:
for the usually charging pump function of keeping inventory
up, and this time the same charging pumps are used for the
function of spraying water into the pressurizer when the
tank is of small volume.

And you have heard the discussion about improving
the level check on it.

I want to just call out the fact that the
reciprocating charging pumps, of which there are three, now
have the dual function of maintaining inventory and the
auxiliary function, which is quite important for providing
spray to depressurize.,

There is no special pump for depressurization.

-

They have taken the edge-up function out of the charging

ACE-FEDERAL REPORTERS, INC.
202-247 3700 Nationwide Coverage 800-336-6646
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pumps.

I suppose you could argue that you could have
dedicated pumps to do this spray with considerably more
ability.

Am I correct? You have used the charging pumps
as simply a converient source of spray?

MR. BUTLER: Right.

MR. EBERSOLE: With the attendant disadvantages
of the small tank, of not having an auxiliary suction line
in the event that line fails.

I think the committee would like to see the
diagram.

Yes, sir.

MR. REED: I would like to ask a question of
Mr. Butler.

Recipient charging pumps are good. They have a
long history of not being so good, but I still think they
have reached pretty good performance, and of course these
will be used all the time to maintain pressurizer levels.

But you have some tech spec commitment one way or
the other to availability. I am sure you are not committing
all three to be operable all the time when you are in power
operation. So you are either down at one or two operable.

In your tech spec commitments, do you remember

what you are?

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage 800-336-6646
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MR. BUTLER: I believe it is never less than
two.

MR. REED: Never less than two. So you have
spray of never less than two. You could have one out for
maintenance. They generally do have a high maintenance
requirement.

Are these Ferry drives or what kind of drives?
What is the maker?

MR. QUAN: This is Terry Quan, Arizona Public
Service.

The maker or the manufacturer of the pump is
Galling.

MR. REED: A Ferry drive or what?

MR. QUAN: I am not sure.

MR. REED: I guess you could visualize that in an
instance you might actually be down to one pump.

Does that bother you actually? One pump is
satisfactory for your auxiliary spray?

MR. QUAN: Right. The analyses which we require
only use one pump.

MR. MICHELSON: One other small matter that was
discussed during the subcommittee meeting and should be
reemphasized, that although this auxiliary spray function is
an essential function, at least as I view it, only a portion

of the system being used for that purpose is seismically

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage 300-336-6646
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qualified.

MR. BUTLER: The system in its entirety is
designed for seismic load.

MR. MICHELSON: Then I got misinformation. I
asked about the transfer arrangement, for instance, between
the valves. You said that was not a seismically qualified
transfer.

MR. BUTLER: In the mechanical pump it is not.

MR. MICHELSON: The pressure boundary. Do I
vnderstand that the pressure boundary is seismically
qualified, but not the control?

MR. BUTLER: That is correct.

MR. MICHELSON: And of course the control is
perhaps more susceptible to seismic disturbance than is the
pressure boundary?

MR. BUTLER: I have the diagram up.

Is there anything you would like?

(Slide.)

MR. EBERSOLE: I would like the committee to ask
any questions about the diagram. I would just like you to
notice the dual suction, the primary suction, the chosen
suction, the amount of the value control tank rather than
the refueling water storage tank. However, the head suction
is from the refueling water storage tank.

MR. REED: It is also important to point out that

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage R00-136-6646
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.DAVbut 1 in this transfer what they have concluded is that the volume
| 2 control tank, which is hydrogenated water, is not really the
3 best source of supply in view of its boron concentration
Ry changes and feed and so on, and it is hydrogen. It is not
5 the best source of supply for the auxiliary spray when you
6 have an incident.
7 So what they have concluded is that they want to
8 make a transfer, and I believe they have made it automatic
9 now where a 501 valve will close and a 536 valve will open,
10 putting the suction supply to the refueling water storage
11 tank, which is borated, nonhydrogenated water.
12 These valves are not parallel, and although the
‘ 13 I electrical supplies are safety grade, they are not parallel
14 ; valves. :
15 | MR. EBERSOLE: What do you mean?
16 i MR. REED: They are not series parallel
17 arrangements for single component failure.
18 MR. EBERSOLE: As a matter of fact, if the one
19 under the right tank stays open, that suction will override
20 and defeat the suction you are trying to encourage, is that
21 correct?
22 So the system is not safety grade.
23 You will hear later about another adjunct system,
24 which (s a different set of valves, that presumably
. 25 overcomes the nonsafety aspects of this design.

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage 800-116-6646
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By the way, are the charging pumps always safety
grade?

MR. BUTLER: Yes, they are.

MR. EBERSOLE: Are they used for purposes other
than just system makeup? There's other functions for it
which are semi-safety grade?

MR. REED: You said you assumed one pump operable
with this 44 gallons of fluid. But seals take 20 gallons of
fluid, right?

MR. QUAN: Correct.

This is Terry Quan again.

In our analyses we assumed that the seal water to
the reactor coolant pumps was being taken from the charging
pump discharge. So that is a total of 18 gallons per
minute.

When we looked at auxiliary spray, we assumed the
44 minus the 18.

MR. REED: You got down to the bare minimum for
the spr y?

MR. EBERSOLE: So let me just say one more
thin/,.

This system affords the most rapid form of
depressurization if it works., If it doesn't work, then it
isn't safety grade.

You will describe later the other system, the

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage H00-316-6646
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2 process.

3 Thank you.

4 MR. WYLIE: I still have a question on 501 and

5 536.

6 Are those individual controls on each valve? Do

7 you control them individually?

8 MR. BUTLER: Yes.

9 MR. WYLIE: I am a little puzzled why you chose

10 to put them on the common power supply downstream.

11 Why did you do that?

12 Before you made that change, you had them on
‘ 13 d individual circuits, completely independent except for the

14 control center. They came from a common mode control

15| center, and now you show them tied together.

16 i I am a little puzzled as to why you did that,

17 MR. QUAN: As far as I recall, with the

18 modification there is the same degree of independence as

19 there was before =-- as far as I recall.

20 MR. WYLIE: Not necessarily, because if you go

21 off the 1lE motor you have a common circuit and then you

22 branch out to two wells.

23 MR. EBERSOLE: When you use this system and you

24 have trouble with it, how long do you try to use it before
. 25 you invoke the other system which you are going to show us

ACE-FEDERAL REPORTERS, INC.
202-347.3700 Nationwide Coverage S00- 3 16-6646
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later? Do you struggle with this one a while before you go
and use the other, or do you just jump to this one right
away?

MR. BUTLER: I think that has to come from the
operator's sense of the situation at the time and what he
has got to work with. I believe the process that we did
assumed a couple of hours.

MR. ETHERINGTON: When we speak of
depressurization, do we mean only to system saturation
pressure?

MR. BUTLER: Yes, that is correct.

MR. WYLIE: I am not sure I got an answer. Maybe
you don't have one.

MR. QUAN: I guess the diagram that we provided
is a simplified sketch and it is not a detailed wiring

diagram.
As far as I can recall, we aren't overly
compromising the independence of power to those two valves.
MR. WYLIE: Maybe it makes no difference, but the
way it shows, the diagram you have provided, is you have a
fault because of the tripping of the breakers. It will take
out both valve supplies, and then you have no control over
either of the valves.
MR. QUAN:

That is correct, We would lose that

l1E motor control center,.

ACE-FEDERAL REPORTERS, INC.
202 347.3700 Natvonwide Coverage BO0- 3 16660ty
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17
MR. WYLIE: No, just that one branch circuit.
You have got two circuit breakers in series on a common
circuit.
MR. HAYNES: If you have a slide, I think it is

worth putting up because that is a simplified slide.

ACE-FEDERAL REPORTERS, INC.
2023473700 Nationwide Coverage S00- 1166646
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(Slide.)

MR. WYLIE: On the left is what you have
previously from a non-lE motor control center. There's two
separate circuits, two separate controls. Over here you are
tied together, and both of the controls are on the common
circuit and then branch out.

It would seem to me you compromise the
independenca of the two circuits.

MR. QUAN: As far as I can recall, a fault in
either one of these, the breakers are sized such that we
would open this breaker before we would lose power to this
branch right here.

Also, if we were to lose power to these valves,
there would be ample time, adequate time, in which to take
manual action to properly align these valves.

MR. WYLIE: So you don't need the electrical
controls?

MR. QUAN: We would prefer to maintain control
with the rollers. If we were to lose power of these valves,
we believe there would be ample time to take operator action
to properly align those valves,

MR. EBERSOLE: Could you comment on the potential
for spurious depressurization and your realization that it

is happening? Do you have flow or other indication that

spray flow {8 occurring, or do you just have the ultimate

ACE-FEDERAL REPORTERS, INC,
2023473700 Nationwide Coverage S00- 1 16-6646
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MR. EBERSOLE: 1Is that direct that the valve is
open or just the relay, a secondary indication?
MR. QUAN: I think it is more the latter
indication.
MR. EBERSOLE: Of the stem position?
MR. QUAN: Right. |

MR. WARD: I didn't get that answer. It is an

indication of the stem position on the valve or of the

demand signal on the valve?

MR. QUAN: I think it is the stem position of the
valve stem., We use the NAVCO limits.

MR. WARD: Does that satisfy you?

MR. EBERSOLE: I would have preferred indication
of spray flow.

MR. WARD: Charlie, did you get an answer to your
question or did you finish that?

MR. WYLIE: Well, as I understand it, they are
not really relying on the electrical operation of these
valves., They are saying they can do it manually.

MR. EBERSOLE: Really what is coming out of this,
I think, is the realization that although the spray system
has been improved here, in the long run it still has some
questionable aspects, and I am sure we will get to the other
system shortly that backs this up.

MR. WARD: Well, wait a minute. 1Is the answer

ACE-FEDERAL REPORTERS, INC.
202- 3473700 Nationwide Coverage RO0- 1166646
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here that mechanically the pressure boundary is fully safety
grade; although the control system is not, you do have the
ability to operate the system manually from the field as a
backup?

MR. BUTLER: That is correct.

MR. MICHELSON: It is not clear the operator can
be fast enough in the unlikely event you get an inadvertant
retransfer back to the boron tank when it is already empty
and it starts sucking hydrogen immediately. It is not clear
then that the operator can run down and close the tank to |
prevent gas binding, to give an example. That takes a
spurious operation.

MR. WARD: 1Is that a reversible situation?

MR. MICHELSON: That is something you have to
look at the circuitry to see what the credibility is of
getting inadvertent retransfer.

MR. EBERSOLE: Well, if you gasify the pumps that
takes a while to clear out, and that can happen really
quick.

MR. MICHELSON: It was claimed, I believe, that
they had perhaps time. They are providing some better
vents, as I understand it, and so forth., It took them quite
a few hours the last time. Now, I think they have better
vents, as I understand it.

MR. HAYNES: May I respond to this line of

ACE-FEDERAL REPORTERS, INC.
2023473700 Nationwide Coverage R00- 1 16-6646
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questioning in general?

We did experience a problem with the charging
pumps due to a faulty indication of the level control tank.
We corrected that level indication, so th? operator has a
much better sense of the level in the volume control tank.
That is one point.

The second point is we have improved all of our
procedures such that if he does get a low level, as
indicated either by the level or by charging flow, there are
precautionary statements that give him some direction as to
what to do.

So in the event you have a seismic event and the
system does transfer back to the volume control tank, it is
already empty, the operator has some direction.

In this particular case where we did experience
gas binding, the oborator had no direction, had not
experienced that previously, yet was able under the
circumstances that existed -~ the loss of power incident -~
with safety injection initiation to’ not have a steam
generator tube failure. He was able to reestablish charging
flow within an hour and a half.

Our analysis did not give the auxiliary
pressurizer spray until two hours into the incident, and
with that assumption in the analysis they are still well

within the radiological offsite limits.
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MR. EBERSOLE: It should be noted, I think, that
what is being done here is he is riding up on the limit for
direct malfunctions of the system. Should they have trouble
with this system, he rides out to the limit and then gets it
fixed within the limiting time.

MR. REED: I think it is important, Jesse, as you
said, to hear about the other system. The other system has
similarities in common mode failure potential. Keep in
mind, there is common mode failure potential here because
they iro just single valves.

MR, EBERSOLE: This is a dual track at least, but
one that is orificed.

MR. MICHELSON: And of course, if there is no
mechanical damage to the pumps in the process of
gasifying. Although it didn't have mechanical damage last
time, it is not clear that that would be the same situation
next time.

MR. HAYNES: I agree with you, although in the
actual incident the operator, given no direction, tried to
start all three charging pumps at various times and more

than one time, yet before returning to service we

ASME-tested all three charging pumps. All three charging
pumps showed no evidence of gasifying. Flow was as good as
it had been previously.

S0 they do have some resistance to damage from
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gasifying.

MR. WYLIE: Let me ask you if your indication in
your volume control tank is -- I don't know what point you
set it at. That is where you do you transfer.

Do you have some link you call for that to
transfer?

And those circuits do trip out, and you do not
close 501 and you do not open 536.

Do you have sufficient time then to go out and
realign those valves?

MR. HAYNES: Yes, we do. We have got two hours
from initiation of the incident,

MR. EBERSOLE: We have mentioned that those pumps
have low suction trips. So that protects them from that
kind of thing.

If there is no further question on this diagram,
1 think we should proceed to the backup system, which is a
dual tra~k, small system that provides a very slow method of
depressurization, further challenging this limiting
discharge from the steam generator tube failures.

(Slide.)

MR, BUTLER: I would point out that this is not a
modification. This is appropriated in the plant as it is
now, and it is a fully safety grade system,

MR, EBERSOLE: May I comment on that comment?
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What this is is a system that came about as a
result of TMI-2 to get rid of noncondensables. I think it
was found useful here, as was the charging system, to make
it perform an ldjunqt function of discharging vapor, but at
a much slower rate than the other system, :n aspect of
depressurizing.

So it serves the original TMI-2, a noncondensable
venting function and now is being used for another
function by necessity of backing up the previous system that
we described.

Carry on.

If I am wrong, tell me about it, but that is the
way I see it, This was a noncondensable venting system. It
is now used, happily, as a backup for the vapor vent
process.

MR. REED: Jesse, you might be a little more cool
by saying that it is now a mini~PORV.

( Laughter.)

MR. EBERSOLE: I am not going to say that, I
don't regard it as such.

MR. BUTLER: What further discussion would you
like on the system?

MR. EBERSOLE: 1Is the system, as seen by the
committee here, do they understand that (t (s a one~inch

piping vent as though Lt were a PORV? It is fully safety
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It has no capacity for fluid flow in a bleed/feed
context. It is a slow way of discharging steam. It results
in a time to depressurize which is substantially extended
above and beyond the prior system.

I believe you have some curves that show those
relative depressurization rates.

MR. MICHELSON: Before you go to the curves, let
me ask a couple of questions which I didn't ask at the
subcommittee meeting.

Do you normally plan on venting to atmosphere or
to the reactor drain tank?

MR. BUTLER: The preferred route would be the
reactor drain tank.

MR. MICHELSON: How much of the heat load can the
reactor drain tank handle?

You talked about 10 to 12 hours depressurization
using this device.

Can the reactor drain tank keep up with the hea.
input from this vent for a l0-to=l2-hour period?

MR, QUAN: I think you have to understand, also,
that the mair pressurizer safety valves also discharge into
this tank., We would be depressurizing over a longer period
of time, depending on our abllity to quench and our ability

to drain the tank., We may or may not rupture this.
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MR. MICHELSON: You think you are near
equilibrium with the heat input rate, then, but you are not
quite sure?

MR. QUAN: Right. We haven't taken that close of
a look.

MR. REED: This drain tank has a coolant in it,
or is it a fill and drain type of cooling tank?

MR. QUAN: More the latter.

MR. MICHELSON: Does it have a quench tower in
ie?

MR. QUAN: No, it doesn't.

MR. MICHELSON: Just inventory. Then it has no
heat removal rig then?

MR. REED: Only by refilling with cold water and
draining out.

MR. MICHELSON: That is not very fast,

But you say it is in equilibrium?

MR. QUAN: I think you have to understand that we
would be draining to a tank through == from our analysis we
looked at using the orifice line, which is fairly small.
This line f(sn't as of much concern as far as the tank being
able to handle that load,

MR, MICHELSON: It is a simple question, 1 was
just wondering, when trying to depressurize in 10 hours

using this device you can go to the reactor drain tank and
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you do not have to go to atmosphere.

Is that your answer?

MR. QUAN: Yes.

MR. MICHELSON: This is a safety grade system,
but it wasn't intended to be single failure; even though
they are parallel valves, there is of course only one valve
to the reactor drain tank?

MR. QUAN: The intention is that it would be
single failure proof.

MR, MICHELSON: Not at least to the reactor drain
tank?

MR. QUAN: That is correct, but we have two paths
or two places to which we could discharge. One would be the
reactor drain tank.

MR. MICHELSON: I am assuming one is on one train
of power. 106 is on one train and 105 is on another.

The problem I have is: how did you divide this
up relative to auxiliary spray? Because loss of power will
get auxiliary spray in the single failure points, like
valves, for instance.

How did you divide the valve power up on that
system versus the valve power on this system?

I don't want to get into details, but I assume
you worked that out so that no single power fallure would

get both this system and the auxiliary spray.
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as being redundant isolation valves.

MR. EBERSOLE: If you don't, you are subject to
an inadvertent blowdown by a single valve opening right
there, RC-103, unless you invoke those backup valves in the
vertical lines.

MR. HAYNES: Not shown on the drawing is a code
change in the piping.

MR. EBERSOLE: I see. There is a code change to
a lower grade pipe. So then you are subject to inadvertent
steam blowdown if you have a spurious opening of that, and
you run that commercial risk, whatever it is.

MR. QUAN: Also, another point that I would like
to bring out as far as this system is concerned, the
analyses which we performed assume depressurization that had
a discharge through the orifice. If we were to use the
three~quarter inch line, the nonorificed line, we would get
a depressurization capability that is comparable to the aux
pressurizer spray system.

4R. EBERSOLE: Although there is a code change in
that one=inch line, that doesn't mean there is any reason to
believe it wouldn't hold 2250, or is there?

MR, HAYNES: I am not sure, But, no, there is no
reason,

MR, EBERSOLE: You have it closed presumably; (t

is at 2250 now?
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MR. HAYNES: Yes.

MR. EBERSOLE: Any comments oa this systam?

So you note this is a physically simple miniav. re
PORV design, with zero capacity for mass flow of any
substantial amount.

So the residual issue, the major issue about
bleed and feed is to whether all we have been talking about
is just the transitional operation of ~~l.g Liow. nigh te low
pressure, its rapidity, and efficiency, and s forth.

Carry on.

MR. BUTLER: Would you like to see the curves?

MR. EBERSOLE: I think maybe some words about the
ultimate problem, which is riding up on the dose as you
provide the discharge time and the statement that you can
afford the legal limit that we have on your radiocactive
releases, that you can afford to ride up for quite long
periods of time.

(Slide.)

MR. BUTLER: This shows the two-hour and
eight-hour doses calculated for the aux spray.

The first analysis -~ these are the three
analyses -~ the first analysis is the FSAR, Appendix 15A,
with aux spray. That i{s at 17 minutes.

The next is with aux spray, but two hours.

And then this is with the absence of aux spray
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and the pressurize event at two hours, showing the
relatively insensitivity with regard to the dose curve
configuration.

MR. WARD: Let's see, Mr. Butler, those numbers
assume the pre-accident iodine spike.

Do you have any idea approximately what the
numbers would be without that assumption?

MR. BUTLER: Just a minute. We will try and find
it.

(Pause.)
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gradation in consideration of the relatively high
probability of tube failure, almost a guaranteed case versus
a zero case of full LOCA. I can't see how you can use the
same number for systems so tremendously different than the
probability of occurrence.

MR. WARD: Wait now, Jesse. The LOCA is a
different situation.

MR. EBERSOLE: But they're using the same dose
limit.

MR. WARD: If you éake the chapter -- well, I
don't know about that. You don't get numbers anything like
this for a large-brake LOCA within containment.

MR. QUAN: This is Terry Quan from Arizona Public
Se-vice again. These analyses that we did, these two
different rupture analyses assume one full break of a steam
generator tube with a loss of off-site power and a fully
stuck-open atmospheric dump valve throughout the event.

This first set of number is for the FSAR Appendix 15 A
analysis, which assumes aux pressurizer spray application of
approximately 17 minutes, even generated iodine spike,
preexisting 1odine spike, for the two-hour and the
eight-hour dose.

DR. SHEWMON: Before you leave that, a
preexisting iodine spike is what was already in the

coolant. Is that one gap, or where was it preexisting?
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the pessimistic case. You notice that the operation of the

ADV doesn't depressurize the plant, except down to about
1500. The hot bubble hauls it up.

MR. WARD: Let's see, Jesse.

On our schedule now, do you still want to cover
the licensing presentation and the off-site power
reliability? We've only got five minutes for that.

MR. EBERSOLE: I think we can do that next.

MR. WARD: We've spent a good bit more time on
this.

MR. EBERSOLE: This is the guts of the meeting
here.

MR. REED: I'd just like to ask a qguestion.
Maybe the reason that you hold up your pressure for two
hours, high pressure injection functioning is to better
assure decay heat removal by natural circulation to the
steam generators; isu't that perhaps the case?

MR. BUTLER: Not in this analysis. It was for
the reason Mr. Haynes gave.

MR. REED: If you were to come down using
auxiliary spray, the auxiliary spray will bring you to the
saturation pressure.

Now the only way you get below saturation
pressure is to have natural circulation conduction for the

steam generators in to cool the primary mass itself.
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I thought maybe you were holding up in order to
better assure natural circulation, because there are a lot
of questions, and a lot of people have these curves now that
the NRC has required. With respect to maintaining
overpressure from natural circulation, if you're going to go
the steam generator route, in this design now, you do not
have a bleed and feed route for decay heat removal.

MR. QUAN: This is Terry Quan again. It is my
understanding that the pressure hangs up, basically because
high pressure signal injection is making up the primary to
secondary leakage. What is happening here is, by use of
either the aux pressurizer spray or the pressurizer vent
system, that level in the pressurizer is being retained such
that the operator has met his criterion in which to throttle
the HPSI flow, allowing depressurization of the system.

MR. EBERSOLE: Any further questions?

I would like to move to the next topic, which is
going to be very brief, I think.

MR. BUTLER: I think it can be very brief.

I would like to say in summary on this issue that
we believe that these modification fully address the
experience of the September 12th test results and that they
enhance the reliability of the system.

The next topic, I believe, covers the loss of

off-site power. 1I'll get to that very quickly. This had to
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do with our multiplexer systems, which had remote operation
and indication of the nonsafety equipment, including the
nonsafety 13.8 kV switchyard breakers. It is a
computer-based system utilizing fiber optics. We had loss
of power events on October 3rd and 7th. We believe this was
due to spurious signal from the plant multiplexer.

We corrected the problem by taking the
multiplexer out of that loop and hard wiring a modification
for the control of the 13th breaker.

MR. EBERSOLE: So the essence of this is, you
hard-wired it and got rid of the problem. Would you still
argue, if your multiplexer had worked, that you complied
with GDC 17, even though it's kind of a commonality in
electronics to have a very expensive power supply?

MR. QUAN: As far as meeting GDC, yes, we believe
that when the high multiplexer, that by design, the off-site
power sources did meet GDC 17. The high multiplexer, as far
as I understand, is supposed to be fully independent, with
redundant computer controls, such that one failure or common
failure would not affect both sourcese of off-site power.

MR. EBERSOLE: Your experience has been
otherwise, though.

MR. QUAN: Our experience has been otherwise.

MR. BUTLER: What happened was not supposed to

happen.
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MR. EBERSOLE: Any further questions on this
matter? It's been fixed by hard-wiring.

(No response.)

Now we can proceed to the next topic. Thank
you.

MR. CREWS: 1I'm Jess Crews from Region 5.

I want to offer comments regarding the next item
on the agenda, which is operating experience on the Unit 1
Power Ascension Test Program. The Power Ascension Test
Program on Palo Verde Unit 1 commenced in early June of this
year, and when the plant resumes operations, there remains
about three weeks or so of testing to complete the power
ascension test program.

We've had an opportunity over the past
approximately seven months to observe the performance of the
operating crews, the technical support organizations and the
plant systems themselves, as well as the overall performance
of the management systems, not only for the power test
program but for the overall contact operations as well.

From our observations and my evaluations to date,
I have some commente addressing each of the areas that I
spoke of. The operating crews have been chalienqed rather
substantially as you've heard diScussed on thh events of
September 12, in particular, where there's a loss of

off-site power, a failure of the charging pumps and
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