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PUBLIC NOTICE BY THE
UNITED STATES NUCLEAR REGULATORY COMMISSIONERS'

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

WEDNESDAY, FEBRUARY 12, 1986

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. EBERSULE: The meeting will come to order.

This is a meeting of the ACRS Subcommittee on
Reactor Operations. 1 am Jesse Ebersole, Chairman of the
Subcommittee on Reactor Operations, The other members are
Bill Kerr, Carlyle Michelson, Dave Moeller, Mr. Glen Reed,
and we have Mr. Ivan Catton as a consultant,

The Subcommittee will discuss recent operating
events, We will be briefed on the 50-54(f) Improvement
Program on Fermi and Technical Specification Improvement
Program,

The rules for participation have been announced
as part of the notice of the meeting published in the
Federal Register on January 21, 1986. It is requested that
each speaker first identify himself or herself and speak
with sufficient clarity and volume so that he or she can be
readily heard.

We have received no written comments or requests
for time to make oral statements from members of the public.

I will now ask if any Subcommittee members or
consultants have any comments or solicitations to make
before we get into the meat of this meeting.

MR. MOELLER: I have one comment, Just to ask,
Carlyle Michelson had brought to my attention this draft

report or report that the AEOD is preparing on the loss of
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the ventilation system in the control room at the McGuire
plant, I believe it was. We could take it up as a joint
effort,

MR. EBERSOLE: Perhaps next time,

MR. MOELLER: It will depend on when they finish
their report.

MR, MICHELSON: I wasn't going to get into it
until the end of the meeting, but there is this question of,
IE does a fine job of bringing to us these current events
as they come up but we don't hear briefings on AEOD reports
which deal with combinations often of current events and
final analysis in the longer-range sense. Which
subcommittee is going to listen to the results of those
kind of studies as opposed to current events?

They are also operating history, just from a
different viewpoint, We don't normally bring those up here
because this is the operating events,

MR. EBERSOLE: I suggested that we take this up
as a part of our presentation to the full committee,

MR, MICHELSON: That was the question, should
this subcommittee do it?

MR. EBERSOLE: Let's introduce that as a copy
LOmMOrrow,

Well, we have just gotten through a full morning

which I think ellipses most operation events of recent

ACE-FEDERAL REPORTERS, INC
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. 1 . times. But I see an interesting number here. Let me ask

2 E Mr. Dennis Allison to get us going right away.

3 i MR. ALLISON: I am Dennis Allison. 1 am the

4 | acting branch chief for the events analysis branch in IE.

5 : Next to me is Ron Hernan, piincipal spokesman for NRR,

6 | Before we start the first event, I would like to say, 1

7 ? understand that the team that has been looking at the

8 | earthquake at Perry will arrive a little later, about 3:30,
9 So there tovard the end of the presentation, we won't be

10 able to move them up until they get here., I think that is
11 all we had to start off with., The first presentation is on
12 McGuire, startup with the degqraded HPSI system, It is not

. 13 an air system but a HPSI system,

14 MR. GIITTER: My name is Joe Giitter. I am in
15 the events analysis branch of the Office of Inspection and
16 Enforcement., At the last Subcommittee meeting, you heard
17 about a single failure of a nonsafety-related system, that
18 resulted in a loss of instrument air and a challenge to the
19 safety systems at both McGuire units, This afternoon, 1 am
20 going to discuss a set of undesirable conditions that
21 existed the following day when unit 1 attempted to start up.
22 The problem was failure to repair volume control
23 tank isolatior. valve motor operators prior to startup which
24 | would have prevented VCT isolation on a safety injection

25 signal. The safety significance of this is that HPSI may

* ACE-FEDERAL REPORTERS, IN¢
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not have functioned as required on a real demand.

As you recall, at 0640 on November 2, a rupture
in a flexible pipe at the discharge of an instrument air
compressor resulted in a loss of instrument air to both
units 1 and 2, a trip of both units 1 and 2 and a satety
injection in unit 1., Ordinarily on a safety injection, you
would have isolation -- first you would have opening of
these two valves here and then isolation of the volume
control tank as suction is swapped from the VCT to the
refueling storage tank. These valves will go closed as
required.

However, it was later discovered that the valve
motor cperators had burned out., The licensee has two
theories that they are looking at as to why these motor
operators may have burned out. One is that there was a
hammering problem,

In a hammering problem, as a valve closes, the
torque builds up which causes a torque switch to open.
When the torque switch opens, power is removed from the
valve motor which relaxes torque, When the torque is
relaxed, that torque switch is allowed to reset, If a
close demand signal is still present, once that torque
switch resets, the valve will start to close again even
though it is closed., It will try to close against a seat,

Torque will build up, the torque switch will open, and the

ACE FEDERAL REPORTERS, IN
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motor operator will stop =-- will stop trying to close the
valve, torque will relax, the same thing will happen over
and over again and the valve will be hammered closed. This
can eventually result in overheating of the valve motor.

Another theory is that on the McGuire system,
there is a miniflow line from the centrifugal charging
pumps that is not isolated on a safety injection signal,

So what happened during this event is that the VCT actually
went solid and the safety relief lifted on the VCT,
pressure setpoint about 75 pounds. This increases the
static head that these -- that this valve here sees., It
was believed that there may have been some leakage past
this valve here and when the operators, seeing that the VCT
was full, tried to open remote this valve, remote manually,
that they encountered high differential pressures and that
caused the motor operator to burn out here and subsequently
high differential pressute caused this motor operator to
burn out because this motor operator here wouldn't see the
DP that this one would.,

It doesn't seem to be fully explained yet, The
licensee is still investigating. But those are two of the
theories right now.

MR. EBERSOLE: This event is still open as to
why these valves failed?

MR. GIITTER: That is correct., The licensee is

ACE FEDERAL REPORTERS, IN¢
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MR. EBERSOLE: 1t would have been unlikely that
the torque switch would have been, the lockout or the
return -- when the torque switch closes or opens to stop
the motor, doesn't that result in an interlock which it
cannot subsequently attempt to close again until it opens
again?

MR. GIITTER: There are various types of
antihammering devices on different types of valves, My
understanding is that this particular type of valve had an
old mechanical latch system that prevented that torque
switch from resetting if the limit switch had sensed that
valve being closed. Why that wouldn't have worked, 1 don't
know.,

MR, EBERSOLE: Was it both ==

MR, GIITTER: Both of these,

MR, EBERSOLE: So we have an even validation of
the single failure theory.

MR, GIITTER: It seems that a single failure did
cause the failure of both of these motor operators.

MR. EBERSOLE: Well, it is nice to add anothet
one to the list, Like Salem. Carry on,

MR. GIITTER: Prior to startup, the operators
manually opened the valves, but did not repair the motot

operators, So this put them in a situation that if they

ACE-FEDERAL REPORTERS, INC
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were to have a safety injection signal, these valves would
not have automatically closed, And you would then be in a
situation where you were taking suction from the VCT and
RWST. Unit startup was commenced at about 6:00 on the 3rd
and the unit was in mode 2 for about six hours. The
startup was pending repair of the severed instrument line
on the secondary side of the steam generator, Because they
couldn't get that repaired, they decided to go into cold
shutdown,

MR. EBERSOLE: 8o what would have happened if
you had taken common suction on the VCT as well as the RWST.,
Would you get nitrogen?

MR. GIITTER: I will get to that,

There are two concerns. One concern, 1 think
this is a lesser one, that is because of the difference in
volume =~ this is the volume of the VCT is on the order of
several thousand gallons whereas the volume of the RWST is
on the order of several hundred thousand gallons. But
there is a concern, if you were to draw some suction from
the VCT, that the boron injected into the vessel would be
lower than that assumed 1~ the safety analysis., That is a
concern more from reactivity perspective than anything else,

I think the more major concern is could the VCT,
the hydrogen and the nitrogen, if this VCT level was low

enough, could this hydrogen and nitrogen get entrained into

ACE-FEDERAL REPORTERS, IN¢

202. 3473700 Natwonwide C sverage R VG 666



QU r—
'
1
-

25727.0
REE

—~

o O &

10
11
12
13
14
15
15
17
18
19
20
21
22
23
24
25

the charging pump suction path and ultimately result in gas

binding of the charging pumps., I think that was a question

you had.

MR. EBERSOLE: That is what happered at Palo
Verde.

MR. GIITTER: Yes. We asked the licensee about
this. And first -- well, I will get to that,

The NRC op center was notified at 1218 on
January 14, 1986, This event happened on November 3rd,
The only way we found out about this event i3 that the
resident inspector, investigating the previous loss of
instrument air event, went back through the shift
supervisor's log and saw that they had started up with
these valve motor operators being i(noperable. That is the
nonly way we found out about it,

The day after the resident found that out, the
licensee called this in to the op center and notified us,
Apparently what happened is the licensee looked at their
tech specs and because they did not consider these valves
to be in an ECCS flow path, didn't think there was any
problem from a tech spec of starting up. And 1 believe
they were planning to repair these valves once in the
process of starting up or once they had actually qgone to
power .

MR, EBERSOLE: Why didn't they corsider them in

ACE-FEDERAL REPORTERS, [N
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the ECCS set? One basis would be if they are closed, they
are not in the ECCS set, If they are open, they are.

MR, GIITTER: Right,

MR. EBERSOLE: Do they discriminate like that?
That is the mode or the position of the vaive in order to
determine whether this is within or without the ECCS set?

MR. GIITTER: I can't tell you what the
licensee's logic was. I don't think that we agree with it,

MR. EBERSOLE: Certainly if they are open, then
the ECCS function is deqgraded?

MR, GIITTER: That is right,

MR, EBERSOLE: So they are in fact in the ECCS
set if they are shut, are they not?

MR, GIITTER: 1 would have to aqree with that,

MR. EBERSOLE: 1 am asking in the general
context, do the licensees do that discriminatory
classification to determine whether a valve in a given
position is or is not in the ECCS set?

MR, GIITTER: They have some means of making
that determination, but I don't know what the logic is,

MR, EBERSOLE: It sounds a little vague to me,

MR, GIITTER: That was the official response we
got .

MR, EBERSOLE: We got these things on every

plant., Are they all in the ECCS set?

ACE-FEDERAL REPORTERS, Ine
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MR, GIITTER: I am sorry.

MR. ALLISON: T don't think we know the answer
to that today. We will have to ==

MR. EBERSOLE: I am talking about the generic
aspect, Carry on.

MR, GIITTER: Okay. They did repair the valve
motor operator when they went into cold shutdown. They
reviewed the design and determined that this -- at first,
when it was believed that the hammering problem may have
been a contributor, they looked at other valves and
determined that hammering wasn't a problem in any othet
valve motor operators in the plant,

They performed a test ==~ let me pull this up a
little bit == when they were in operation, they performed a
test, They started the charging pumps and they left these
valves open and they sent an operator down there to see how
long it would take him to go down and close these valves
manually., The first time they conducted tests, it required
19.4 minutes for the operator from the time he left the
control room or did whatever he had to do to actually
closing the valves, it took 19,4 minutes, The licensee
concluded at that point in time that the VCT level was down
at around 20 percent, And according to their analysis,
original analysis, at about the 20 percent level, initially

you have a higher pressure here and the suction 18

ACEFEDERAL REPORTERS, ING
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. 1 originally going to be taken from the VCT because you have
2 30 pounds cover gas pressure, But once the VCT level drops
3 to 20 percent, the pressute decays because the gas volume
4 | is increasing. And at that point, the primary source of
5 | suction is the RWST., So they concluded that at 19.4
6 : minutes that it would take the uvperator to get down there,
7 that the VCT level would be at about 20 percent,

8 E Under those conditions, they were assuming the

9 VCT initial level was at 100 percent, which it was for this
10 particular event because of the failure to =-- the design in
11 not isolating the miniflow lines,

12 They subsequently did two other tests, Both of

. 13 those tests, they sent two different operators down, In

14 one case 1t took them 15 minutes. The other case took them

15 18 minutes, They concluded that there would be no gas

16 binding of the charging pumps sooner than that 18,5 minutes,
17 Now, there is one question that comes to mind is,
18  in a real safety injection instance, is it likely, is it

19 realistic that an operator could get down there in that

20 amount of time, if they really did have a small break LOCA,

21 for example, 1s it realistic that they could get down

22 there in that amount of time and that they would close

23 those isolation valves,

24 | There is an enforcement conference scheduled for

25 H February 28, [ belleve that these lssues will be brought

Act - Frorrar REPORTERS, In
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up at that point in time.

MR, EBERSOLE: The fact that it is two valves
there suggests that they neednd redundancy and in fact it
is almost evident that they had to be considered as safety
grade elements of the design, just because there are two of
them, Were they in the tech specs, to be periodically
examined and tested., The safety grade list?

MR, GIITTER: [ believe they are,

MR, EBERSOLE: You told me that the operator
didn't even know what classification these valves were in,

MR, GIITTER: They looked at tech aspecs and they
didn't see any problems, This is my understanding, from
what the licensee told me, they didn't see any tech specs
that addressed having these valves ==~

MR, EBERSOLE: =~ function as designed. And
they were not able to discern from the tech specs or the
physical needs that they were critical to the satety
function,

MR, GIITTER: They made the determination that
they could have these valves inoperable, prtior to startup.

MR, ERERSOLE: They did,

MR, GIITTER: They started up with those valves
inoperable, It may have been an oversight on their part,

MR, EBERSOLE: What are you goling to do about

that, as far as I am concerned, a groas misinterpretation

ACt Froegral REporTrrs, Ine
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of the reliability of the HPC?

MR. KERR: This was inoperable but closed? They
assumed that they were inoperable but closed?

MR. MICHELSON: Open,

MR. GIITTER: In order to start up, you need to
open these valves up.

MR, MICHELSON: You reed to normally operate off
the volume control tank,

MR. GIITTER: You need to « en these valves up.
They manually opened the valves so that (f the valves
received a safety injection signal, because the motor
operators were inoperable, they would have been incapable
of isolating the VCT on a safety injection and you would
get suction from the VCT and the RWST,

MR, REED: Whether or not there is a loophaole in
the tech specs in saying these have to be operable, |
think there is a question of good judgment here that comes
into play, 1 really think the licensee is ignoring the
safety~related aspects of this system and those valves in
particular, I would certainly, if | was the staff, pursue
how this decision got made,

MR, GIITTER: We are currently pursuing that
tight now. As [ mentioned, there is an enforcement meeting
on the 28th of this month to discuss this,

MR, EBERSOLE [ hope you will take that pursuit

ACE FEDERAL REPORTERS, N
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into regions more distant from just this one, [f they are
that lax in interpreting the critical needs of the safety
system, you may find it all over the place. Thie might not
be an isolated case, This sounds like a gross
misinterpretation of a critical functional need.

MR, ALLISON: 1 don't believe this is a typical
kind of thing.

MR, REED: I have a little concern here, as |
have watched resident inspectors function, I am surprised
the resident inspector didn't catch this the very next
morning and have his citation book going.

MR, EBERSOLE: That what | was about to say.

MR, REED: Normally they review the logs the
very first thing in the morning, looking at all the
incidents through the preceding day and over the nightfall,
This thing just stands out,

MR, GIITTER: The resident was the one that did
notice it,

MR, REED: But it took him how many days?

MR, GIITTER: I guess he was investigating the
loss of instrument alr. [ really don't know what the
situation was there., But it is possible that he could have
been tied up with the loss of instrument air at both units,

MR, EHERSOLE: They knew that they waere

inoperable?

ACE-FEDERAL REPORTERS, NG
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MR. GIITTER: That is my understanding.

MR. MOELLER: 1Is it part of the resident
inspector's duty to go each morning and look at the log? 1|
mean, is there a system of fines for a resident inspector?

MR. ALLISON: Looking at the logs every morning
is part of their job.

MR. MOELLER: Does anycne ask, you know, how he
missed it or she missed it?

MR, ALLISON: We will ask that and find out,

MR. EBERSOLE: Are the operators commonly asked
about the nature of need of these valves in an operational
examination?

MR. GIITTER: I can't answer that question, 1
can find out for you.

MR, EBERSOLE: Why don't we do that as a generic
problem., We would like to know whether the operators know
whether o1 not the system <~ [ don't mean running down to
the basement to ftix 1t, Whether in the automatic mode
these are critical to the HPSI pumps.

Is that all of that?

MR, GIITTER: That is it,

MR, KERR: I8 there a 100 percent certainty that
with these valves open this system would not work?

MR, EBERSOLE: 1 gather there (s,

MR, KERR: [ haven't heard anybody say that,

ACEFrorrar REpORTERS, Ine
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MR. EBERSOLE: You remember the case of --

MR, KERR: I am not talking about a case of
snything. I am asking a question as to whether there is
100 percent certainty.

MR, EBERSOLE: You are on the wrong side of the
coin, The certainty needs to be that you know that they
will, not that you know that they don't,

MR, KERR: I want to know, {8 there a 100
percent certainty that they won't work?

MR, EBERSOLE: I want to know that they will
work, 1 am not willing to deal with that whether they
would not,

MR, KERR: | was asking the staff,

MR, MICHELSON: It is a good question because
you have to know the relevant pressure from the water
storage tank versus the ==

MR, KERR: It isn't clear to me at this point,

MR, MICHELSON: On the basis of what is there,
you cin't tell whether the tank ==

MR, ALLISON: The licensee claims that they
would,

MR, MICHELSON: Yes, They have done the tLest,

MR, EBERSOLE: MHas he tesated it?

MR, ALLISON: Not to our knowladge.

MR, MICHELSON: You got to teat [t being already

At -Frorrat Reportirs, Ine
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he did it

MR, EBERSOLE: You

sufficient?

MR, KERR: 1 don't

question is because I want to
MR.

EBERSOLE: Has

connected to the refueling storage tank as well,

I doubt

are saying that it is maybe

know. The reason I asked the

the operator

MR, GIITTER: The only explanation they gave me

was the one I provided to you where they determined how

long it would take for an operator to get down and manually

close those valves,

MR, EBERSOLE: The inference you can draw from

that is they better get with it because it is going to quit

working.

MR. REED: [ don't think the test of how long it

takes the operator to do it has any relevance to the issue,

The operator could fall in the stairway and kill himself

while en route, Here is a design. [If they want to do a

test, they look at the relative heads of the two tanks In

their position and location and over pressute of the gases,

But after all, that (s pretty much a standard Westinghouse

design for many, many years. [ thought everyone had been

trained and knew the importance of these valves and their

functioning and why they are there,

MR, EBERSOLE: I think it goes without saying,

At Frotral REporTers, Ine
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we will put this on the list to be discussed at the full
committee meeting because of its generic inferences.

Is that all there was to that?

MR, GIITTER: That is all I had.

MR. EBERSOLE: Any further comments?

Let's move to the second one,

MS. WEGNER: On January 7, 1986, Carolina Power
& Light Brunswick phoned in the following 5072 report.,
Test results from Wyle Laboratory on 11 SRV, six SRV failed
to lift at pressures as high as 200 psi above setpoints.
Two SRV were satisfactory and three SRVs lifted outside the
tolerance band,

These test results were significantly different
from other licensees' results reported to NRC recently.
The NRC's concern was heightened because of the number of
valves affected and the extent to which the disc appeared
to be stuck,

As a bit of background, the two-stage Target
Rock safety relief valves were the solution to the problems
that had been experienced with t.e three-stage valves,
Two=atage valves exhibited some setpoint drift during
testing an became a major concern in July of 1982 when 11
of the Hatch | SRVs, of which there are 11, failed to open
at pressures well above their setpoints following a scram

in isolation, Subsequently, three of the valves apened at

ACt Frprral REPORTERS, InNe

208 M7 YN Natwonwide ( overag KON R e,




25727.0
REE

~ O v e W N

L

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

20

1180 psig and the other valves were manually opened later
in the transient,

The owners group that was formed after this
event, the General Electric Company and the Target Rock
Company, investigated the causes of the setpoint drift and
developed recommendations for solutions to the problem,
This is a closeup of the two-stage topworks,

(Slide.)

MS. WEGNER: This shows the labyrinth scale of
the disc seating arva.

The principal causes were determined to be
galling in the labyrinth seal area, and corrosion-induced
seat-to~disc bonding in this area.

MR, MICHELSON: Which area did you point to?

MS. WEGNER: Steam side of the disc. The seat
area here,

MR, FBERSOLE: You said corrosion induced
bonding?

MS. WEGNER: Yes,

The recommended solutions were an enhanced
maintenance program and a replacement disc of a material
whose oxide film would be less likely to bond to the oxide
film of the disc, The seat, sorry., Both the seat and the
disc were of a stellite 6 or 68,

MR, EBERSOLE: How long a period had it been
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before they were unseated? How long does it take for this
corrosion and bonding method to stick the valves?

MS. WEGNER: As little as three weeks or it has
been observed.

MR. EBERSOLE: Normally these things don't get
exercised except once every two months,

M5, WEGNER: The Hatch valves had gone the
entire cycle without being exercised,

MR. EBERSOLE: What sort of bonding does that
bring about?

M5, WEGNER: All 11 valves failed to operate
until three valves lifted at 1180 psig. Since then we have
seen some valves, mostly on the test stand, actuate very
much higher than that, Or not actuate at all.,

MR. REED: Those valves are valves that are
brought in from the field. They haven't been exercised but
or are they reassembled valves in the test facility? And
don't actuate?

MS, WEGNER: Okay. The topworks are taken off
of the -- off of the main and sent to Wyle Labs, 1| don't
know whether any other facility can do the test or not,
That is the only one I am familiar with, The topworks are
not disassembled until they get to Wyle, The first test ==
I am getting ahead of myself here, but the first test that

they were doing to determine the setpoint was when the
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valves came in, they had a body there at Wyle. They took
the topworks, mounted it to that body, heated it up until
it was in ‘hermal equilibrium and simulated reactor
conditions., They did a -- a long time ago they used to do
a full-flow steam test on it,

MR. REED: They did an as-found-from-the-field
test.

MS. WEGNER: I am not talking about the
Brunswick test, This is the previous test, There has been
some changes which create some problems., | am getting
ahead of myself there.

MR. REED: What I want to know is, how did they
do the Brunswick test where the relieve-it point was much
elevated?

MS5. WEGNER: The Brunswick test and the current
test are done, were done first by backing the stem off of
the disc so the disc would be free-floating, pressurizing
under the seat here with nitrogen to determine how much the
disc may or may not be stuck., A free-floating disc
shouldn't take any more than 5 pounds of nitrogen to 1ift
it.

The facility limit at Wyle was around 200 psi,
Six of the Brunswick valves did not lift within the
facility limit, They shut down the test,

MR. REED: That is the point I want to key in on,
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. 1 ! These are what I call internal pilot-operated relief valves,

2 I don't have much use for those kind of valves unless the
3 environment in which they work has been studied. This
Rl environment in which these valves work is probably an
5 h environment of hydrogen and oxygen and steam in a
6 ? condensing recirculating mode. And stripping of the oxygen
7 | and hydrogen is taking place up in those cap arecas, 1 would

8 expect, Therefore, when you talk about corrosion bonding,

9 I think you have a very nice set-up for it. You have high

10 oxygen and hydrogen and you are probably going to get all

11 kinds of corrosion and friction factor changes like crazy.

12 I am not so sure that this is a good application of a valve.
. 13 MR, EBERSOLE: It is not apparent what the main

14 motivating force is for opening the main bonnet.

15 M8, WEGNER: This disc, the pressure under this

16  disc, when it exceeds the set pressure, is determined by

17 the spring and bleed off the pressure here. And that

18  allows this to compress its spring and open.

19 MR, EBERSOLE: So there is an opening factor to

20 . the main steam pressure on the big piston, The steam

21 ; pressure applied to the large piston against the spring.

22 i You simply don't show that in the illustration there.

23 | MS. WEGNER: It is applied to the pilot,

24 d MR, ALLISON: The question is, what lifts the

25 main disc?
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MR. EBERSOLE: Yes.

MS. WEGNER: Frank, can you help me on this? As
[ understand it, when lifting the pilot takes the pressure
off here and allows the main =--

MR. EBERSOLE: It is just through shaft leakage?

MR, CHURNEY: Frank Churney from NRR., It is not
shown on this particular slide, There is a tinge on there
called the plain piston. It is about the center of the
picture, When you open the pilot, you create a delta P.

MR. EBERSOLE: Where is the supply side of the
delta P?

MR. CHURNEY: Maybe the picture doesn't show it
real well. There is a supply side to this.

MR, EBERSOLE: Okay.

MR, CHURNEY: You bleed it off and get enough of
a delta P so it pops off,

MS, WEGNER: This maintenance program that I was
talking about has been in effect for at least one fuel
cycle at most of the plants, Since the issuance of
information notice 82-83 in December of 1983, the testing
results that we have seen for a typical plant show a small
number of valves within the tech spec limits which are set
pressure plus or minus 1 percent, The majority are within
4 set pressure plus or minus 5 percent, And most plants

would have a single valve stuck, Some maybe more than one,
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MR. REED: So enhanced maintenance is not the
answer to the question.

MS. WEGNER: It 1s not the entire answer.

MR. REED: I will go right back to say the
problem is the environment in which the valves are being
asked to function and the nature of the valve,

MS5. WEGNER: 1[It is beginning to look like that
very much. As the data base grew, it was apparent that the
setpoint drift hadn't gone away. The director of division
of licensing, NRC NRR, sent a letter to the owners group in
March of '85 recognizing the benefits of the enhanced
maintenance program but concluding that maintenance alone
was inadequate to solve the problem,

The next step taken by the owners group was the
selection of a replacement material for the pilot disc
which would have less tendency to develop this oxide bond
with the seat. The material which they eventually selected
was a precipitation-hardenable stainless steel disc. The
replacement disc had recently become available and had been
installed in 50 percent of the Hatch | and the Brunswick
valves which were tested at Wyle towards the end of 1985,
And the beginning of 1986,

MR, MICHELSON: Wasn't this the same problem
that they had with the three-stage valve and the sticking

problem?

ACE - FEDERAL REPORTERS, INC

2023473700 Nationwide € overage RN VA i




25727.0
REE

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

25

26

MS. WEGNER: No, sir. The three-stage valves
popped open and stayed open.

MR. MICHELSON: They had a problem also of
gluing shut.

MS. WEGNER: I really don't recall that, I know
that has been a problem with the electromatics but not
these.

MR, MICHELSON: To fix them from going from
three-stage to two-stage was just to get away from the
sticking open situation?

MS. WEGNER: That is right,

MR. MICHELSON: Now they got one that sticks
closed,

MR. REED: I think designers traditionally try
to look for different materials but if you haven't changed
the environment, is anyone looking at plugging the
capillary cc .nection to the pilot and putting a loop seal
in that, have an external line come out on the pilot and
put a loop seal in there to prevent the oxygen/hydrogen
concentration phenomena?

MS. WEGNER: No., I have heard mention of
putting a pressure switch in there so that the valves would
open at a certain pressure, no matter what, But that, too,
is talk.

MR, MICHELSON: The problem is that | think when
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you open this valve, you will blow your lcop seal! out
because it vents at the bottom of the pilot there.

MR. REED: It certainly will refill. As long as
the valve functions properly and seal the hydrogen and
oxygen concentration, maybe it will work. I am just making
a suggestion. Here is another one of these things that we
have talked about. We talked about them among PWR and the
problem of internal operating va.ves.

MR, MICHELSON: Well, if we knew what to swing
on, we would.

MR, EBERSOLE: These valves are typical of
boilers.

MS. WEGNER: Yes. Quite an enlarged number of
the boilers have the Target Rock's. The PWR relief valves,
the majority of them are just spring lift valves that I
have --

MR. EBERSOLE: They are not =-- well, but you
have electric --

MS., WEGNER: I am talking about the main steam
safety.

MR. EBERSOLE: I am talking about second =--

MR. REED: She is saying the majority are spring
action,

MR. CHURNEY: There is one PWR that has

pilot-operated safety valves on the primary side. That is
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Beaver Valley 1.

MR. REED: Did you say secondary?

MR. CHURNEY: On the primary side. They aren't
exactly like this design. My understanding is they are
also a two-stage valve. They are more like the valves that
are used in the Navy.

MR. EBERSOLE: They have to face the problem of
corrosion?

MR. REED: Well, you got your answer,

MR. CHURNEY: They haven't had any real problem
with theirs.

MR. CHURNEY: A big U-shaped arrangement of the
pipe itself.

MR. REED: You can just do it on the pilot,

MR, CHURNEY: It could be a little tricky on
these because they are very small valves, They are right
on very short rises on the steam lines.

MR. MICHELSON: I think they clear the loop seal
also when they actuate,

MR. EBERSOLE: The valves on the PWR that you
state are there, those are not the safety valves, are they?

MR. CHURNEY: On Beaver Valley 1, there are
three safety valves on the pressurizer. Not exactly this
design, but they are pilot-operated.

MR. EBERSOLE: And they are in a borated
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environment with loop seals?

MR, CHURNEY: Yes.

MR. REED: I believe that is a Westinghouse
design?

MR. CHURNEY: It is the only one in the country
with those valves.

MR. REED: Did you ever ask them why they went
to loop seals on pilot-operated relief valves, which is
also on another new plant that we just reviewed here about
six months ago.

MR. CHURNEY: Well, they have gone -- that is
true, Westinghouse has gone to pilot-operated PORV on some
of the new plant with --

MR. REED: With loop seals.

MR. CHURNEY: 1 haven't checked on that,

MR. REED: We had another licensee come through
here four months ago.

MR, CHURNEY: [ would imagine it is for the

reason you state, to prevent against the boration problem.

MR. EBERSOLE: On the secondary sides of the PWR,

they have safety valves and then they have to have

electromatics to intercept. What do they use for the pilot

or manual remote operation of the electromatics?
MS. WEGNER: Did you say BWR?

MR. EBERSOLE: PWR, The ones which are manual
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remote operated.,

MS.
MR.
them are large
MR.

safety valves.

MS.
for that.

MR,
them.

MR.

air-operated.
safety valves?
MR,
MR.
this.

MR.

difficult to change these out,
large valves on,
more like the big spring safety valves,
one-third the size of those.

thing to change these out,

WEGNER: PORVs?

CHURNEY: A lot of

They are large PORVs,
air-operated type.
EBERSOLE: They are not required to be

WEGNER: A lot of them use their safeties

CHURNEY: They have large relief valves on

EBERSOLE: But they are just straight

They are not given the prerogative of being

CHURNEY: Yes.
EBERSOLE: Yet they are probably better than
CHURNEY: The thing is, it would be very

for example, and put the
that are on the BWR 5 and 6s which are
These are about

It would be a very difficult

These are mostly on the BWR 4s

and a couple of the 5s.

MR.

things every X

202-347-3700

EBERSOLE: I guess they don't test these

days because they will stick open.
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MS. WEGNER: After the Hatch incident, there was
a requirement for Hatch to open the valves., I believe thac
was their finding. They did stick open.

MR. EBERSOLE: That is a stiff penalty for them
to fix the valves,

MR. CHURNEY: As she was saying earlier, some of
these things start to stick in a couple weeks. So in terms
of finding the frequency that would really be from a
cost-benefit point of view advantageous, it is not really
obvious that it really buys you that much,

MR. EBERSOLE: You buy some trouble when you
stick them open.

MR. REED: I could make a suggestion. We did
this at Yankee Rowe 25 years ago when we were studying why
pilot-operated relief valves didn't work. You could take
an external thermocouple, put it on that solenoid outside
the body of the operator, pilot operator, and follow the
temperature reduction in time of the external casting of
the pilot, That would begin to tell you when you have
saturated the space with hydrogen and oxygen and you have
stopped the condensate flow and the steam flow up in there,
and it will tell you how long it takes to get the sticking
condition.

In other words, you have got pure hydrogen and

oxygen up there. 1[I expect it doesn't take too long. It is
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amazing how low those temperatures will get, I saw the
temperature get hot on Yankee Rowe to 280 degrees
Fahrenheit. That tells you something is happening.

MR. CHURNEY: That is certainly one variable.

On the other hand, most of the test data that we see has a
whole spectrum of variation. These thingz don't just get
to one temperature and all of a sudden stick, There is
something else going on there, too.

MR. REED: If you have a microleak, you will not
get complete strip out. You will continue to keep
condensation and keep the temperature up and you won't get
solid --

MR. CHURNEY: Those that do leak, and there
seems to be fewer and fewer of them as we go along in time,
they don'! stick as bad.

MR. REED: Hey, you got your answer. All the
answers are right in what you just talked about here today.
All you got to do is stamp it with a conclusion.

MR. CHURNEY: I think the cwner group solution,
if it turns out that changing the material to one that
won't bind, that sounds like a pretty good option. It is a
fairly cheap option.

MR. EBERSOLE: We could use a buffer gas --

MS. WEGNER: That is one of the gases, the

particular element in the environment that is giving them
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trouble.
This is a detail of the nitrogen lift pressures
of each of the valves at the Brunswick plant as per steam

line. It is interesting to note that the C steam line had

the best track record. It is even more interesting in view

of the fact that the C steam line was isolated for six
weeks prior to the outage and was opened approximately a
week before the outage. Also mentioned was a minor water
chemistry transient during that period of time,

MR. MICHELSON: I am confused.

MS. WEGNER: It may not be related,

MR. MICHELSON: 1Isn't the safety valve on the

reactor side of the steam line isolation valves? So they

are all pressurized all the time. The fact that you aren't

drawing steam through the C line might be interesting or
significant. That is all this is saying. That line was
inactive,

MS. WEGNER: The line was isolated =--

MR. REED: Was there leakage through the valve
to the main disc on the C line?
. MS. WEGNER: No. None of these valves leaked.

°
Ors the vessel.
1
? MR. REED: No microleakage or anything?
MS. WEGNER: There was no leakage reported.

They have acoustic detectors as well as temperature
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detectors on the tailpipes to determine leakage., I am not
sure of their sensitivity., Temperature rise is what used
to be used at Browns Ferry to determine when we were, when
the valves were leaking. They were fairly sensitive.

MR. MICHELSON: How does the tailpipe
temperature detect --

MR. REED: I think I have a theory. If you do
not pass the steam through that C line and if you have the
intimately connected safety valve, no steam is going
through there, then stochiometric quantities are not going
through there. You are not feeding the cells, so to speak.
You have stopped the flow. And that may relate to it.

MR. MICHELSON: You can also argue that the
hydrogen and oxygen is rising up and collecting in that
area., It is a noncondensable gas. Therefore it is all
hydrogen and oxygen up there.

MR. EBERSOLE: That is the other side of the
coin.

MR. MICHELSON: So it also depends on how much
that main poppet is leaking.

MR. EBERSOLE: Why do you get sticking on the
pilot seat without the counterpart and much more sericus
sticking of the main seat?

MS. WEGNER: The main disc? It doesn't see the

steam.
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MR. EBERSOLE: Sure it does. The back side does.
Is it that it is a better seal and doesn't leak?

MR. MICHELSON: It is that this is a Swiss watch.
The pilot of the Swiss watch and the other is a large gear,
so to speak.

MR, EBERSOLE: That brings up the old Salem
problem of what are the force furctions and what is the
margin to do. This is =-- do you remember Salem, the margin
of force to make the circuit breakers open? Maybe the
margins of force to execute valve clearance are not enough
for the pilot.

MS. WEGNER: This is a very thin film that forms
here. However, the area in which it forms is very small,
too.

MR. EBERSOLE: What is the forcing function that
makes it open? 1Is it big enough?

MS, WEGNER: For one thing, this side of the
disc doesn't see the =--

MR. EBERSOLE: I am talking about the pilot
function over here., When I have an overpressure transient,
what are the forces versus the static friction and gluing
forces that I have to overcome? What is this force balance
in this design and what are the margins to overcome this
sticking?

[t is analogous to the old UV trip on the Salem,
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the ATWSS case, where they had to analyze what force do I
need in this case to make those UV trips work versus how
much spring tension I had to do that. It is an analysis
here of one of the forcing functions to make the valve
clear versus the sticking forces I do have to clear.
Evidently there has been no analysis of the design in this
context,

MS. WEGNER: Frank, I don't know about that
exact question.

MR. CHURNEY: I think the way that the main disc
is opened, that what you are talking about there is that
there is much more margin -- I don't think that anyone has
done anything real analytical with regard to this, I think
the operating experience, though, in the way this bonding
forms, I think it is fairly intuitively obvious that what
you are saying is correct,

MR. EBERSOLE: It is almost, it is a mechanical
version of the Salem case.

MR. MICHELSON: Yes,

MS. WEGNER: T know that Salem had a problem,
But T am not familiar with the --

MR. ERERSOLE: I am talking about the breakers.
But it is the same old thing. I got to move something.
With what force do I do it?

MR. CHURNEY: When it doesn't corrnde, it works
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fine.

MR. EBERSOLE: But you have to make an allowance
for corrosion?

MR. CHURNEY: That is what we are trying to get
rid of. In order to do that, I think there would be much
more substantial design changes.

MR. EBERSOLE: I am sure.

MR, CHURNEY: That is why I said, changing the
material, assuming that works, is probably the cheapest way.

MR. EBERSOLE: Maybe you just need bigger
pistons.

MR. REED: I tell you what bothers me: We talk
about root causes, what really causes valves to malfunction,
and we try to set up committees to search for root causes.
And we got root causes all around us. But our recognition
is pretty damrn poor. I have had recognition of this
problem for 25 years. And I have been talking about it for
25 years. Nobody knocks me down. Any time one of you guys
want to knock me down about the environment of hydrogen and
oxygen and boron and what it does to internal operator
relief valves, I would like to be knocked down because 1
will get off this kick.

MR. EBERSOLE: They wiil wait until they get a
sticking of so many of these. It is just like the list we

just had on check valves,
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MR. REED: Are we lacking perception to get to
root causes?

MR. EBERSOLE: We are not sensitive to anything
unless it produces a drastic physical consequence,

MR. REED: I think we are sensitive but we lack
the perception to get the real root causes. I could
comment on Three Mile Island with respect to that.

MR, MICHELSON: I think one of the difficulties
might be, I don't believe the agency has any activities on
these types of valves like we do on some of the other
valves -- no research activities. 1 think you are
depending upon the industry to be doing this and so what we
need to inquire into is what is the industry really doing
about 1t? And what is the status of the situation? 1
don't know if you people have gotten to that stage yet or
not.

MR. ALLISON: I think what Frank was just
telling ycu is what they are doing. They are changing
material. The previous work they have done on the
labyrinth seals seems to have solved that problem and the
material change will solve the problem and that will be a
good solution.

MR. CHURNEY: The quickest test program they
could come up with was the test on the reactors,

MR. ALLISON: It is pretty close to a root cause
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in that you have the seat and the disc are the same
material and so what we think is happening is that the
oxide films are the same, they are tight films and so they
bond together.

MR, EBERSOLE: I didn't hear you say they were
the same material.

MR, CHURNEY: They are not exactly the same,

MR, EBERSOLE: 1Isn't that a no-no in any design?

MR. CHURNEY: I don't think so,

MR. ALLISON: A lot of steam system valves have
stellite discs.

MR. EBERSOLE: Okay.

MR, ALLISON: So if the new material is thought
to have a weak fragile oxide layer, it is different. And
that is the theory anyway.

MR. REED: To me the root cause is the
environment, the oxygen and hydrogen, and you choose to
build the dam down stream of a different material.

MR. ALLISON: Well, if the material works, you
don't have a root cause.

MR. REED: You mean, you don't have an event,

MR. ALLISON: Right.

MR, REED: But you just said the root cause
which is hydrogen and oxygen. You really haven't done

anything about that,
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MR. EBERSOLE: We got to move on. We are going
to run out of time,

MR. ALLISON: One last thing, these are the set
pressures plus the nitrogen pressures., These are the steam
pressure plus the nitrogen pressure for the Brunswick
valves, And a recent test on the Hatch 1 valves that had
the initial incident can show you basically what BWR water
chemistry control can do towards solving part of the
problem,

MR. MICHELSON: Have any of the valves failed to
open at all at something approaching what the code would
say they must open up, the safety valves?

MR. ALLISON: I think the events we are talking
about fit what you are asking.

MS, WEGNER: The original Hatch incident had
eight valves that were supposed to open from 1080 to 1100
and failed to open, period.

MR. MICHELSON: But as safety valves, they
didn't have to open in that range, did they?

MR, CHURNEY: According to the code analysis
that was done for Hatch, what she said is correct, They
opened quite a bit later.

MR. MICHELSON: Did they have to open at those
levels?

MR. CHURNEY: It just so happened that the
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: . 1 t{ particular transient involved was a very mild transient,
| 2 | very slow. So we have never had an event where the code
3 § pressure limit has been exceeded,.
| - g MR. MICHELSON: That is the question I am asking.
- % MR. ZBERSOLE: Do the ASME code committees on
i 6 } valve, are they aware of the evolution of these valves in
| 7 | actual practice?
| 8 | MR. CHURNEY: WE haven't reconsidered that, We
E 9 have substantially increased the initial qualifications of
| 10 ’ the last couple of years for all the safety valves,
11 MR. MICHELSON: Does the code address this
12 | particular design or is it simply the need for code safety
, . 13 ' and certain requirements as to what they must meet?
| 14 MR. CHURNEY: We have not taken any action to
15 prohibit the use of pilot-operated safety valves, One
; 16 thing that has come up. You have to realize the way the
: 17 code is written. The code has to worry about light water
18 reactors., One thing that has come up is the concern about
f 19 how spring actuated safety valves on liquid. They work
20 lousy on liquid. 1If you are going to have any liquid
: 21 | transients, these are much better., So there is a lot of
} 22 | tradeoffs,
.
? 23 f MR. MICHELSON: So the committees are not yet
: 24 | real worried but they are watching the situation? 1Is that
‘
| 25 | a correct appraisal?
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MR. CHURNEY: They are watching the situation
cautiously. As a matter of fact, there used to be a
penalty on the use of pilot valves. You had to put more of
them on the system. Recently the penalty was removed but
the initial qualification requirements were substantially
increased.

MR. EBERSOLE: Any further comments on -- what
is the committee's feeling about taking this matter to the
full committee? Would anyone say no?

MR. REED: 1 agree with you except that T think
we need to keep all kinds of pressure on to get the
fragmented valve, this misapplied valve situation
straightened out I think it is one of my burning issues
and one I wasn't allowed to put on paper because I only
could have one.

(Laughter.)

MR. MICHELSON: You didn't choose to put it on
paper.

MR. REED: It wasn't the number 1.

MR. EBERSOLE: Let's go to the third item,

MR, KEISSEL: I am Dick Keissel. I am with the
the Office of Inspection and Enforcement, I am here to
talk about a series of recent check valve failures that
occurred at Turkey Point units 3 and 4. These check valves

were in the steam supply system to the aux feed pumps and
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as you know, Turkey Point only has steam-driven aux feed
pumps at this time,

The safety significance of this problem is the
fact that it could have prevented the aux feed system from
functioning properly at Turkey Point, but of a more
sweeping nature is that it points out again what happens to
check valves, and in this particular case, stop check
valves, when they are subjected to very low flow conditions.

By way of history, in late November of 1985,
Turkey Point became aware of the fact that one of the 12
check valves in question was inoperable. They then ran
radiographs of the other 11 and found similar failure to
two more of the check valves, When they opened up the
valves, they found that all of the valves were experiencing
signs of mechanical damage from low flow or what they
attributed to be low flow conditions in the lines,

They replaced the stems -- the disc and the disc
guide in 10 of the 12 valves and went back into operation.

Then in early January, they discovered that,
again, one of the valves had failed. They x-rayed and this
time they found that a total of four valves out of the 12
had failed, They failed in a similar manner.

In addition to making the systems inoperable,
the loose parts which were generated by this could also

have done damage to the turbine pumps.
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Because of the generic nature of the problem,
that being that we have a potential misuse of this type of
valve in an information notice, 82 -=- I am sorry, 86-09 was
issued, this also referred back to a previous information
notice, 82-26 which addressed a similar problem with the
steam exhaust valves on the HPSI and RPSI systems which
were being subjected to low flow conditions when the pumps
were run in a test mode.

MR. EBERSOLE: 1 think there is no question. We
want to take this to the full committee and present it as
an immediate backup to the relevant problem of check valve
failures that we spent the whole morning on. This was
again a case of reduced flow and the chattering and damage
to valves which caused five of them to fail concurrently,
This is just another case of the same sort of event that
happened at SONGS,

MR, MICHELSON: You just said the licensee
thought reduced flow was the problem., I haven't heard any
explanation of how reduced flow can cause a failure of this
type of valve.

MR. EBERSOLE: I read low flow caused vibration
and chattering.

MR, MICHELSON: It is a little harder to see how
low flow damages this valve.

MR, KEISSEL: The manufacturer of the valve
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recommends that they not be used where they see flows of
less than 10 percent., These valves are used as isolation
valves around the main steam isolation valves to the pumps,
And they attribute the low flow condition to leak-by of the
isolation valve itself,

MR, EBERSOLE: Were you here this morning?

MR, KEISSEL: No, sir.

MR. EBERSOLE: The failure of the five valves
was attributed to a 10 or 15 percent flow reduction.

MR. MICHELSON: These are stop checks. Look at
the drawings.

MR. EBERSOLE: These were deviant from the full
design flow conditions just as this is. At least this is
blamed as a causative factor that causes resident action
and damage to those valves which in a general context is
what you are telling me here,

MR. KEISSEL: Yes, sir,

MR. EBERSOLE: Does tie valve vendor state that
he will not warrant his valves at flow rates less than X?

MR, KEISSEL: I don't know about the statement
that he will not warrant the valves below a certain amount,
He recommends that they not, that this style valve not be
used with less than 10 percent flow.

MR, EBERSOLE: So there are full requirements on

all valves like this? On those valves? You have full
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. 1 | requirement, a recommendation rather than requirement, that
4

2 | they not use these with flows in that range?
3 i MR. KEISSEL: Right., The unusual thing here is,
4 : of course, we are -- when the system was designed, it was
5 1 assumed there would be zero flow. And what we were
6 } experiencing here was just leak-by of a closed gate valve,
7 i MR, EBERSOLE: What is the consequence of
8 | failure of these valves,
9 MR. KEISSEL: The system would be declared
10 inoperable -- well, if the valves failed in the open
X1 position, there is a possibility that the system would not
12 respond properly to a line break upstream of them. And you
13 couldn't, because you need to be able to pressurize with

‘ 14 steam from the other plant,
15 Let me show you. I have a schematic of the aux
16 feed system,
17 MR, EBERSOLE: It would leave it as an open
18 system then on aux feed?
19 MR, KEISSEL: Yes, sir. Now you have three aux
20 feed pumps that share their steam source between the two
21 | units, If there were a steam -- if there were a line break
22 upstream, up in this area, failure of these valves then
23 prevent being able to service the pumps with steam from the
24 other unit.
25 MR, EBERSOLE: I see., S0 I lose the header

s—
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pressure for steam supply to the aux pumps?

MR. KEISSEL: That is correct.

MR. EBERSOLE: On a single point basis. Just
the failure of one of those valves?

MR. KEISSEL: No. Both of them.

MR, EBERSOLE: Why is that?

MR, KEISSEL: Well, if one of these holds, then
a breakdown here would be isolated.

MR. EBERSOLE: 1 thought they were
cross-connected.

MR. KEISSEL: The cross-connect is through these
headers here. So that your steam flow pattern would be
from one unit through the header and out.

MR. REED: I am having some difficulty
recognizing this valve that is called a stop check load
valve as a stop check. What it looks to me like is a not
too well desiqned and is used as a stop valve. How tight
is that little thing down there? It looks to me like it is
tight.

Now, didn't you just say that the manufacturer
says that it shouldn't be used at tlows under 10 percent
and didn't you say that its real application is to be open
or closed? Not to throttle?

MR, KEISSEL: That is correct, It is not a

throttling valve.
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. 1 | MR. REED: Well, then it is a stop valve,

| 2 ﬁ MR. KEISSEL: No, sir. It is a stop check. The
3 g valve is in the normally open mode and, therefore,
4 g functions as a check valve,
5 Y MR, REED: It is normally open and -- well --
6 T MR, KEISSEL: And therefore, it will act as a
7 ; check valve, blocking flow above the disc but permitting
8 | flow from below the disc.
9 | MR, MICHELSON: The drawing is showing it in the
10 | locked/closed position.
11 | MR, REED: I see there is some way that this
12 assembly can move up and down on the lower part of the stem

‘ 13 that isn't obvious in the drawing.

14 MR, MICHELSON: Well, you know how they work.
15 It is obvious, but you have got to crank it out, It is in
16 a locked position.
17 MR. REED: Do you see what I am talking about?
18 MR. KEISSEL: Yes, sir., If this stem is pulled
19 back un, then the disc is allowed to ride up on it, And it
20 is a bit confusing in that the conventional globe valve
21 | would have the stem actually filling this piece down here,
22 } giving you the color which would permit you to pull it off.
23 | MR, REED: And a little looseness down there for
24 | a seat.
25 MR, MICHELSON: This one slides up and down.

.7
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The damage can only occur if the flow is so low that the
valve, the weight --

MR. KEISSEL: It just sits here and simmers.

MR, MICHELSON: That will wear the seat out,

But that is an altogether different problem than having
damage to the thing from being in the open position and
banking against something. This thing here, as long as it
isn't fluttering on the seat -- well, what is happening is,
it is breaking off that guide stem because it is fluttering
enough to --

MR. EBERSOLE: 1 fail to see why one of these
valves failing would deny steam supply to the aux feed
pumps. Did you not say that was the case?

MR. KEISSEL: No, sir, It provides a path by
which steam can be lost, And it is not just one, They
would have to take out two,

MR. EBERSOLE: I didn't see where the blocking
device was to prevent -- these are not commonly headered
together. I see other check valves up there. Now, it
takes more than one valve failure to deny steam pressure to
the turbines of the aux feed pumps, right?

MR. KEISSEL: Yes, sir.

MR. EBERSOLE: It would take more than one valve
failure?

MR. KEISSEL: Yes.
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MR. EBERSOLE: So our problem would only be in
front of -- this is a safety problem if we lost more than
one?

MR. KEISSEL: Yes, sir. But we are talking
about a common mode.

MR. EBERSOLE: You lost one and you might have,
with a little less luck, lost them both?

MR. KEISSEL: That is correct,

MR. EBERSOLE: If I had lost two, would 1 have
lost my turbine pumps?

MR. KEISSEL: You could have lost your flow to
them assuming that you also then did not have your =--

MR. EBERSOLE: 1 believe you said at Turkey
Point, I must depend on these three turbine pumps. I don't
have any motor pumps?

MR. KEISSEL: That is correct.

MR. EBERSOLE: So we have another mode of loss
of inventory to turbine-driven pumps?

MR. KEISSEL: Yes,

MR. MICHELSON: Where are the stop checks on
your drawing?

MR. KEISSEL: Stop checks are this column of
valves and this column of valves. (Indicating.)

MR. MICHELSON: You are sure those are stop

check and not just open gates?
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MR. KEISSEL: They are defined as stop checks
and they were --

MR. MICHELSON: Those are normally just
maintenance valves for the purpose of repairing that motor
operator valve, I didn't think they were stop checks at
ail. I don't know why they are.

MR, KEISSEL: 1 don't know if this drawing is
the current one. These valves were installed in 1983 or
1984, And they may have been installed as a replacement
for the valves that are there,

MR, MICHELSON: I would have guessed the stop
check was the valve to the right without a number on it,

MR, EBERSOLE: Well --

MR. KEISSEL: No, sir. Because the --

MR. MICHELSON: Go to the topmost line. I
thought that was the stop check.

MR. KEISSEL: No, sir.

MR, MITHELSON: Okay. I will stand corrected.
I am just surprised.

MR. KEISSEL: These were the valves and they
have been checked by the number. The reports were by valve
numbers, These are the two that failed on unit 4., These
are the two that failed on unit 3 in January.

MR. MICHELSON: They don't need to be check

valves, Not by the original design. The checking function
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is provided by the check valves shown on the drawing.

MR. EBERSOLE: I am looking at the two check
valves that are on the right side of your drawing there,

MR, KEISSEL: Just there and there. However you
also have a steam cap back this way. It is a very =-- one
word might be scphisticated, another word, complicated
system,

MR. MICHELSON: I don't think there is a steam
path back that way though, from the drawing, unless mine is
different than yours. That is the same line, it just
branches into two branches., 1If you go further to the right,
then there is another check valve,

MR, KEISSEL: I don't see the other check valve.

MR. MICHELSON: We have probably exceecded the
usefulness of this discussion?

MR. EBERSOLE: Any comments, anybody?

Okay. Thank you,

Before you get to this presentation, 1 suggest
that we include in our full committee presentation with the
added aspect of defining the degree of jeopardy to aux
turbine feed supply which was not at all clear from the
rresentation from the E&ID. Okay? I don't know what the
degree of jeopardy here is. It was quite clear in the
SONGS case what was with us. But it is not here,

MR. ALLISON: We can explain that a little more.
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. 1 | MR. MICHELSON: Would you reconfirm with the
2 | licensee which are the stop checks on the drawing and why
3 : they are stop checks when they are shown as gates on these
4 i drawings.
5 : MR. ALLISON: We will do that. I think the
6 ﬁ discussion of the back leakage has tended to drag out a
7 i little bit. I think probably a more realistic threat is
8 ﬁ loose parts in the turbine,
9 MR. EBERSOLE: That could be, thank you.
10 | MR. LICITRA: I am Manny Licitra with NRR., I am
11 here to discuss an event at Palo Verde unit 1 on January 9,
12 1986, Palo Verde unit 1 at the time was in the last stages,
13 final stages of its power ascension program. It was

‘ 14 attempting to do a turbine trip test from 100 percent power.
15 For that test, there is a certain feature in the plant
16 called a reactor cutback system. For that test -- they,
17 this enabled the reactor cutback system, because it had
18 been successfully tested from a loss of load test at 100
19 percent -- [ also believe they tried it at 80 percent and
20 it succeeded at that level -- so for this test, they did
21 i not have the reactor cutback system in operation, What
22 ; they expected was to have a reactor trip due to high
23 | pressurized pressure, That is, the turbine would trip.
24 ? There would be an automatic transfer of nonessential loads
25 : to the grid. The pumps, reactor coolant pumps would stay
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on and heat would continue to generate, You raise the
pressure and you get a trip due to that event.

What they got instead is that the house loads
did not automatically transfer to the grid because of a
frequency mismatch between the grid and the lE buses,

MR. EBERSOLE: Was this a delayed -- we just got
through talking about the necessity to hold until you had a
voltage decay or you had a very rapid transfer. Which kind
of transfer is this?

MR. LICITRA: It is a synchronization match,
There is also a time element in there. I don't fully
understand the circuit myself.

MR. EBERSOLE: I think if they do it fast enough,
they do it fast enough before it gets out of sync. 1If they
wait too late, they have got to wait for a voltage decay.

MR. LICITRA: I think time comes into it.

MR. EBERSOLE: You don't have any idea of the
time spans we are talking about?

MR, LICITRA: No. What I do know is that the
system performed as designed. It was not a fault in how it
was set up. It was set up according to design, but because
of the way it was designed, it did not allow this transfer.
When you didn't get the transfer, you lose power to the
reactor coolant pumps, the main feedwater pumps, the

circulating water pumps, the steam dump for the bypass
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control system. They are all on non-lE buses.

MR. EBERSOLE: Aren't the main feed pumps
turbine driven?

MR. LICITRA: Ac least one is., I think they
both are.

MR. EBERSOLE: So when you say you lose the main
feed pumps, you mean the booster pumps?

MR. LICITRA: I believe so, vyes.

Now, when that happened, the pump didn't have
power, 1t is coasting down. Anu that caused a reactor
trip due to a projected, flow projected low DNBR.

The steam bypass control system valves did
receive a quick open signal but wouldn't close because they
lost power.

One of the four lowest setting main steam safety
valves lifted when the steam generator pressure increased
rapidly. And the setting for those lowest safety valves is
1250 psig. But only one of the four lifted., It stayed
open for about 43 seconds. When that valve receded, five
steam bypass control system valves modulated open, stayed
open for about 45 seconds, closed and then they had two
additional open/close cycles for the next 40 seconds.

MR, EBERSOLE: How did they operate when they
refused to operate just prior to that? You said but reclosed

almost immediately due to loss of power.
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MR. LICITRA: I believe it is the quick open
signal that is on the nonsafety bus.

MR. EBERSOLE: Are you telling me the bypass
will open in the absence of circulating water? Until you
get condenser, low vacuum?

MR. LICITRA: That is what happened.

MR. EBERSOLE: That is strange, isn't it? You
denied the rapid opening right away due to loss of power.
Is that a -- is that the forced function, the loss of power
that denies bypass?

MR. LICITRA: That is what denied it?

MR, EBERSOLE: 1t wasn't loss of vacuum?

MR, LICITRA: Well --

MR. EBERSOLE: 1If it isn't the loss of vacuum, I
guess I will ask you why, because as long as you have got
vacuum, ynu can bypass.

MR. LICITRA: I guess I do not have an answer to
that.

MR. EBERSOLE: Okay. Go ahead. And then later,
you opened -- they modulated open again.

By the way, you mentioned that the safety valves,
the main steam safety valves lifted. What about the
e¢lectromatics that are interposed between the safeties and
the steam pressure, They are the ones that Palo Verde

advertised as being QA and safety grade, et cetera., Why
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didn't they intercept the opening of the main safety valves
on the secondary side or are they, are these valves serving
no purpose?

MR. LICITRA: Only one of the four valves opened,

MR. EBERSOLE: Is it a dual purpose electromatic
or PORV safety valve or not? You say safety valves,

MR. LICITRA: Yes, they are the safety valves,

MR. EBERSOLE: Are they the PORVs, or are they
electromatic or are they intended to be operational in
front of the safeties?

MR. LICITRA: As you know, Palo Verde does not
have PORVs.

MR. EBERSOLE: I am talking about on the
secondary side.

MR. LICITRA: I am not able to --

MR. EBERSOLE: 1 have to infer from what you
haven't said is that these are multipurpose valves that
perform both a safety function and a pressure function
which they claim is safety grade. 1Is that true?

MR. LICITRA: The atmospheric dump valves?

MR. EBERSOLE: That is the one I am talking
about.

MR. LICITRA: These are safety valves.,

MR. EBERSOLE: The atmospheric dumps, then, did

not work because they are not a.tomatically piloted to
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1 H preclude opening of the safeties? Do you follow me? We

2 E put electromatics or dump valves on the secondary side to
3 g intercept opening of the safeties because we had reclosing
B E problems with the safeties. All right?

5 % What did they do? You tell me the main steam

6 i safety valves lifted but you didn't tell me what the dump
7 ; valves did.

8 i MR. LICITRA: Let me see if [ can get an answer
9 i out of the report.
10 | MR. EBERSOLE: 1 wouldn't look it up. I would
11 rather have you plow on through it and we will look at it
12 later.

. 13 MR. LICITRA: Okay.

14 MR. REED: You are right. Normally the

15 atmospheric dumps will open for the safeties the same :is
16 the safeties, unless the pressure, rate of pressure rises
17 too fast. Then the safety will go.

18 MR. EBERSOLE: Right.

19 MR. REED: This is a strange trip here. 1t is
20 loss of a lot of vital equipment and it may be that the
21 atmospheric dumps also went open but couldn't take care of
22 the release quantity. So a safety valve opened.
23 j MR. EBERSOLE: 1If so, it is not mentioned.
24 | Let's go ahead. We won't have time to pursue the details.
25 : Go ahead.
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MR. LICITRA: Well, after the steam bypass
control system valves did modulate open, the operators at
that time took manual control of the individual valves and
stopped a cooidown. Simultaneously or about the same time,
they got a main steam isolation signal due to low steam
generator pressure., After the cooldown stabilized, the
operators reestablished cooldown via a steam genevator, two
atmospheric dump valves and one auxiliary feedwater pump.

MR. EBERSOLE: How did they get low steam
generator pressure? It was excess opening of the bypasses?
Was it --

MR. LICITRA: They didn't have those valves open,
They were losing steam through the valves.

MR. EBERSOLE: When you say that they were under
manual control, they modulated open. They stayed open for
45 seconds. And is that, in the course of doing that, did
they lose pressure control? You say =-- the bullet below
that says manual control was taken?

MR. LICITRA: About that time, they got a main
steam isolation signal, automatic signal.

MR, EBERSOLE: Due to low pressure?

MR. LICITRA: Yes, They tried to take over
control to stop that from happening but it occurred.

MR. EBERSOLE: Did the operators inadvertently

let the steam pressure ride through the modulation valves
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I am just curious how they got to low pressure,

LICITRA: I do not know the answer.

MICHELSON: The inference in your chart is

bypasses were open when they shouldn't be
now you got the low pressure?
LICITRA: Yes.

The steam bypass was open.

MICHELSON: So it must be the steam bypass

EBERSOLE: That is right, They modulated

open and stayed open.

MR.

because they --

MR.

MR.

MICHELSON: But not because of need but

EBERSOLE: They just malfunctioned,

MICHELSON: -- malfunctioned and kept

oncoming down instead of closing again.

MR,

looking into.

MR,
started?

MR.
report.

MR.

MR,

LICITRA: That is one of the things they are
Why they did open.

EBERSOTE: Had the circulating water pumps

LICITRA: It is not discussed in their

EBERSOLE: Okay. Go ahead.

LICITRA: About three minutes after the

event, at 13:28, they restored power to the 1E buses., And

at 14:08, after doing other activities, they got the
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reactor coolant system pumps started again. One at a time.
And the event terminated at 14:49, an hour and a half later.

MR. EBERSOLE: This is not very well known at
all as to what really transpired.

MR. REED: I think it ought to be brought back
to the next meeting.

MR. EBERSOLE: I think. I think it is too muddy
to discuss it any further because there are no positive
statements made about what happened. I didn't learn
anything about whether or not there were these highly
advertised atmospheric dumps which are supposed to be
safety grade. Palo Verde was proud of the fact that they
said they had safety grade secondary dumps to control the
primary pressure up and down. And yet I see no statement
to the effect that they worked at all or they were even
there. I think just in summary, we will just go to the
next one and anticipate seeing this then,

MR. HERNAN: I think Manny does have some more
material as far as what action is going on. I would like
to remind you. though, that it is the rules that we bring
these things down.

MR. EBERSOLE: This is why I am saying, I don't
think we know enough facts here,

MR, HERNAN: We will be more than happy to come

back. But I kind of get the feeling that the staff is
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being criticized for bringing something down too early.

MR. EBERSOLE: I gather that we don't really
know enough yet really.

MR, LICITRA: 1 just received the LER for this
event,

MR. EBERSOLE: I am not criticizing you for not
having all the data. I am just saying, I don't think you
have. I don't see the picture very clear as it was handed
to you.

MR. HERNAN: We know that we don't have all the
data. But we didn't want to wait until we do to =--

MR. EBERSOLE: There are about four or five
blank spots here.

MR. REED: T think a true =-- all that is true,
Jesse. Also, we have some sensitivity with respect to Palo
Verde systems. So you can read our letters and perhaps
tailor the presentation.

MR. EBERSOLE: We are most interested in Palo
Verde and all of its ups and downs.

MR, LICITRA: The utility has not completed its
review of this event. They are still looking at different
aspects of it., They don't have a bottom line,

MR. EBERSOLE: We will get a rerun of this, say,
next month, maybe, or whenever,

MR. HERNAN: These meetings are every two months,
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MR. EBERSOLE: Well, who knows. Whatever. Next
chance.

MR. ALLISON: Next meeting.

MR. EBERSOLE: Okay. I am going to put "hold
over." Thank you. Let's go to the next one.

MR. HERNAN: Did you want him to discuss the
action that is going on?

MR. EBERSOLE: You have a page 2., I didn't
realize that.

MR. LICITRA: That just gave the follow-up
actions that they are doing.

MR. HERNAN: I think that is important to cover,

MR. EBERSOLE: Carry on. I didn't know there
was a second page.

MR. LICITRA: As a follow-up action, they are
looking into this synchronization check relay circuit to
see what can be done about preventing this problem from
occurring. They do not have an answer at this time, But
they are looking into it.

Because one of the main steam safety valves
lifted, they checked the settings on all the valves and
they found it okay. So even though the other three didn't
lift and one did, apparently it must have been close to
that pressure. So they don't see any problem with the

settings on the safety valves.
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They are also considering providing
uninterruptible power to the steam dump bypass control
system so they won't run into this problem. They still
don't have a final answer on that.

After the event, and in evaluation, they
determined that the reactor coolant system pump goes down
faster than design and faster than considered in one of the
safety analysis. That being the loss of flow safety
analysis.

They also found that because of the fast
cooldown, the trip, the anticipatory trip occurred faster
than they previously projected, so they are competing
effects. Since they didn't know what the overall effect is,
they made an assumption that the faster cooldown does take
place but trips at the same time. They previously assumed
and imposed some penalties on themselves until they
complete that evaluaticn.

And finally, they reran the turbine trip test on
the 24th, but this time they ran it with the 1, non~lE
loads powered off at the startup of transformer. So they
wouldn't have this problem,

MR. EBERSOLE: Okay. And did that one turn out
all right?

MR. LICITRA: That one worked as expected, as

predicted.
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MR. EBERSOLE: I see, All right. Thank you.
Any comments?

MR. GIITTER: I am Joe Giitter with the Events
Analysis branch of the Office of Inspection and Enforcement.
The second event I would like to talk about today is a loss
of off-site power that occurred on January 9 at the
Palisades plant with one diesel being out of service and
only one diesel in the standby readiness mode. Let me go
ahead right away to the circumstances,

The initial conditions, the unit was in cold
shutdown for refueling for about 40 days. About one-third
of the fuel was new and two-thirds of the fuel was reloaded,
so there wasn't much decayed heat at the time. The head
was positioned on the vessel but not tensioned and the
vessel was drained about down to the flange level, which is
about 12 feet above the top of active fuel. Diesel
generator l-1 was out of service and would have required
several hours to make operable. This diesel right here.
Emergency diesel generator 1-1.

The sequence of events, at about 2:41 -- these
are p.m, Eastern Standard Time -~ about 2:41, smoke was
observed from the conduit on the 1A bus in this general
area here, It was later found out that this smoke was
caused when a cable shorted to ground and heated up some

water that had gotten in the conduit, apparently rain water,
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and it looked as though it was smoke., The operators
immediately de-energized bus 1A which is a nonvital 4160
volt bus, this one right here, with the smoke believed to
be coming from here. And then because of fear of potential
fire or explosion, they decided to go ahead and de-energize
this entire rear bus, this 345 KV bus which feeds these
three starter transformers. Before doing that though, they
-=- at 2:56, the operators started and loaded the diesel
generator that was in standby readiness. The diesel
generator function is required and supplied power to this
bus, vital bus 1D, At that point, at 3:08 they did
de-energize the rear 345 KV switchyard bus., That caused a
loss or caused buses 1C -- well, that was of course not
energized -- 1lE and 1B to be de-energized,

They did have an RHR pump on this and all of
their decay heat removal was accomplished by tying the
diesel on this single bus here.

The licensee declared an unusual event at 3:00
and the NRC operations center was notified at about 3:19,

At 4:50, there was a shift change and the second
shift came on and decided that they were going to establish
backfeed to all the main buses and at 4:50 they
accomplished this by backfeeding from this front bus
through the main trensformer through the startup

transformer down to the vital buses and to the nonvital
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buses.

And once that was done, they terminated the
unusual event and secured the emergency diesel generator
that was tied to the 1D bus.

In summary, it was a loss of off-site power
caused by a voluntary disconnect and it appears that the
licensee did everything right.

MR. REED: Why do you call it a loss of off-site
power? It looks to me like a partial loss at the most.

MR. GIITTER: From -- as far as the plant, as
far as these buses are concerned, it is a loss of off-site
power, even though they didn't physically lose any of these
incoming lines.

MR, REED: Those lines are right in the
switchyard at the facility, 1 assume, They are the main
outgoing lines and incoming lines,

I am worried about these statistics that keep
piling up on a loss of off-site power and total blackout.

I worry that the people that are doing the analytical work
are not watching their definitions carefully. To me, I
don't see why this is tabbed, called a loss of off-site
power, To me it is an internal bus fault in the plant
which caused maneuvering and changing of electrical supply.

MR, ALLISON: During the time in question, there

was no off-site power feeding anything inside the plant,
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Is that right?

MR. GIITTER: That is correct,

MR. ALLISON: No off-site power was reaching
into the station.

MR. REED: Simply because the diesel was on,

MR. GIITTER: The unit was shut down. There is
no power being supplied back through the =--

MR. ALLISON: There was no electricity coming
from the switchyard into the plant,

MR. REED: Are you telling me that both these
345 lines are out of service completely?

MR. ALLISON: No, they are in the switchyard. I
am saying there is no electricity coming from the =-

MR, EBERSOLE: They drove themselves into this
thing.

MR, GIITTER: They voluntarily disconnected.

MR, EBERSOLE: That is a management decision to
drive into it,

MR, REED: 1[I would like this not to appear as a
loss of off-site power.

MR, EBERSOLE: This is not a loss in the context
that it was a loss without operator participation. They
deliberately drove into it,

MR, GIITTER: There may be a terminology problem,

MR. EBERSOLE: They decided to risk for a short
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while that the diesel would hold. And it did, So I agree
with Glen that it is really not a loss in the usual context.
It is a -- we need to do something about the statistics
where you drive into a configuration like this., Somehow we
need the statistics to show that,

Any other comments?

I don't think we -- we will not carry this to
the full committee,

MR. REED: Agreed.

MR, ALLISON: Mr., Ebersole, we will discuss the
definition for the statistics purposes with the staff
people.

MR, EBERSOLE: I think that would be very much
in order.

Let's take a 10-minute break here, We will be
back at 25 after,

(Recess,)

MR. EBERSOLE: We will resume the meeting. 1
believe the next event is the Robinson. Mr, Requa,

MR, REQUA: Right,

MR, REQUA: My name is Bud Requa. I am the
project manager for H.,B. Robinson Unit 2 and this afternoon
I will talk to you about another loss of off-site power
coincident with a diesel generator out of service,

MR, KERR: I thought Mr., Reed persuaded the
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staff that this would be a loss of off-site power?

MR, REQUA: 1In quotes.

In January about the time this happened, on
January 28, the plant was in a closedown for refueling for
early February. With a diese! generator out of service, a
fault occurred on the emergency bus E2 which caused a spike
on the instrumentation bus number 4. A false rod dropped
signal was received, causing a turbine runback. The
reactor tripped on high pressurizer pressure from 80
percent power. At about 9:18, a loss of off-site powel
occurred coincident with a fast transfer to the startup
transformer., We originally worded it that way because at
the time we didn't know why we lost off-site power but
later we found that the C phase balance relay opened due to
a phase mismatch.

MR. KERR: What is the signiticance of the term
"loss coincided with fast transfer to startup transformer.”
Does that mean that it actually didn't transfer to the
startup transformer?

MR, REQUA: Yes, It happened so fast it
couldn't tell what, which happened, But it turned out that
the == at the time they didn't know what happened,

MR, KERR: Was the connection made to the
startup transformer?

MR, REQUA: The connection was made but refused
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because the relay had opened, refusing it.

MR. KERR: Okay.

MR. REQUA: At 9:35 == I am sorry. The A diesel
generator automatically started and loaded on bus El, The
reactor coolant pump tripped and natural circulation was
established.

At this same time frame we received a safety
injection signal and the MSIVs were found closed,

MR. KERR: What does it mean if there is no
off-site power, to have the RRCPs tripped?

MR. REQUA: We didn't have them,

MR. EBERSOLE: When you say "fault on emergency
bus E2," The bus fault is a rare thing?

MR, REQUA: I understand this is what they were
speculating and they still don't know. There are a lot of
unknowns on this one still.,

MR, EBERSOLE: Suppose it had been a bus fault
on El, what would the emergency diesel have done then? Can
it get to E2 or is it locked out by circuitry? What I am
trying to say is, if it had a true bus fault, that really
kills that bus, [If that happened to be the unfortunate
diesel generator which was working, we would be in trouble,
wouldn't we?

MR, SWENSON: I am Warren Swenson in NRR, It

does not appear to have been a true bus fault per se, |
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may be playing with the terminology here, but one of the

pieces of equipment for something like this that was

connected to the bus fault and they had not =~ as the day

progressed, they had difficulty determining which specific

piece of equipment had produced the fault., The whole bus
itself apparently did not go dead, but it was sufficient to
lock the bus out temporarily.

MR. EBERSOLE: But it would have precluded

loading the diesel onto it,

MR. SWENSON: Apparently, yes.

MR. EBERSOLE: If that had been the case and if

that had been the diesel still operating, where would we

have been then?
MR, SWENSON: A station blackout,
MR, EBERSOLE: Okay. [ just wanted to know how

c.o8e to trouble we might be, Carry on,

MR. REQUA: At this same time frame, about 9:18,

we received a safety injection signal, found the MSIVs

closed, This is another big unknown., We don't know what

happened first as yet, At 9:35 an unusual event was

declared and open telephone lines established between the

NRC operating center and the Robinson site,

At 93146, the B diesel generator was restored,

At this time the reactor coolant temperature was 5315

degrees F, pressure 2000 psig and the plant was stable.
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MR, KERR: What good did it do to have the B
diesel generator restored if there was a bus fault on bus
E2?

MR. EBERSOLE: Right.

MR. REQUA: [ =~

MR, SWENSON: This is Warren Swenson, As this
event progressed, like I said, it apparently was not a true
bus fault but the, they shed the loads on that particular
bus. And as the event progressed, they reloaded the
equipment back on the bus one pilece at a time, taking their
time and making sure that there were not additional
problems that they didn't drop out the bus again, It was
not the bus itself, a separate piece of equipment that
caused the failure, They didn't want to repeat the process
and lose power,

MR. KERR: Okay. Thank you.

MR, EBERSOLE: [ guess sooner or later you will
tell me where the fault was,

MR, REQUA: I still can't tell you where it was,
They still haven't found out,

MR, FBERSOLE: That is another one of these
hanging cases,

MR, MICHELSON: Sputious.

MR, REQUA: At 10:52 the pressutizer heaters

waere restored, At 12:28, not shown on here, the ¢ steam
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generator PORV was manually opened to balance loop
temperature for natural circulation. The valve stuck open
due to freezing of the instrumentation lines and they got
another safety injection signal on high steam line delta P,

The valve was closed a few minutes later by opening the air

supply valve and the partial blowdown was secured, At 12:55,

the El bus was connected to the off-site power. At 16:03,
the E2 bus was connected to off-site power,

Realigning the electrical system was delayed, as
Mr. Swenson said, because they wanted to take extreme care
to not load egquipment on that may be still full.

The plant was taken to hot shutdown, and a day
or two later Carolina Power & Light decided to remain shut
down for refueling, which is where they are now. Their
follow=up is that they are in a 45-day refueling outage and
the licensee is investigating the cause of the loss of
off-site power with Region 2 reviewing their findings prior
to startup.

Also, the licensee's and INPO team are
investigating the high frequency of reactor scrams at
Robinson, of which they had four in January., Region 2 was
also evaluating this along with Carolina Power & Light, and
the results will be evaluated prior to startup.

MR, REED: I would like to just clarify, You

say up there, stuck open steam generator PORV, If you were
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. 1 | asked to use the words =-- instead of PORV -- what does PORV
2 ﬂ mean to you?
3 t MR. REQUA: That is a pressure-operated relief
K r valve?
5 J MR. REED: I believe the terminology is == PORV
6 } is power-uperated relief valve. I have seen in various
7 j descriptions around here and a lot of -- and some news
8 | releases, that PORV means "pilot."™ I want to make sure we
9 have our nomenclature straight., 1 would have called this

10 | an ADV, That is what it is, isn't it, an atmospheric dump
11 valve? 1Isn't it?
12 MR. REQUA: Yes, Yes,

. 13 MR. REED: We sort of, I thirk the terminology
14 goes like this, that PORV or power-operated relief valves
15 are on the primary side of a PPWR. ADVs are on the
16 secondary side, Just nitpicking, thank you,

17 MR. REQUA: 1 appreciate that,

18 MR. EBERSOLE: Let me ask why a signal is

19 produced caused by closure of main steam isolation valves
20 to produce a safety injection signal, since the first

21 consequence of that is to lose heat transfer and to cause a
22 | pressure rise in the primary loop which has nothing to do
23 | with inventory.

24 MR, REQUA: That is another one of these

25 | mysteries that have to be solved., We don't know; they do
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not still at this time know why they got that safety
injection signal. This was one of the reasons why they
didn't want to --

MR, EBERSOLE: So that is spurious?

MR, REQUA: Ruight,

MR, EBERSOLE: The second signal caused by stuck
open, that is due to ccutraction of the -- or you don't say,
it hasn't yet -- there is nothing automatically producing a
safety injection signal because that occurred, is there?

MR, REQUA: Are you talking about the second =--

MR. EBERSOLE: The stuck open S$/G PORV, That
doesn't automatically produce a safety injection signal.
Only the secondary effects of it, which is shrinkage?

MR. REQUA: Right,

MR. EBERSOLE: Which you say was caused by that,
As though it were a directly produced signal by this stuck
open PORV, Do you mean it is by the secondary effects of
it?

MR. REQUA: Yes, When these are condensed down,
then it shrinks.

MR. EBERSOLE: So it is the secondary effects of
it, So the first signal was == [ don't know why that was
caused, The second issue was legitimate?

MR, REQUA: Right,

MR. KERR: Did you say why that fast transfer
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failed to be successful?

MR. REQUA: Yes. Because there was a phase
mismatch in that the C phase balance relay opened., It says
a phase mismatch., 1 don't know what percentage it is, 1IFf
it is a certain percent, then the relay opens up and won't
accept the transfer, as I understand it, 1Is that correct?

MR. SWENSON: That is my understanding.

MR, EBERSOLE: [n summary, this is a real, this
is a close approach to total blackoit., Not like the
earlier blackout, This was not invoked by the operators.
It happened?

MR. REQUA: That is correct,

MR, EBERSOLE: So it is a legitimate off-site
power failure down to a degraded emergency power supply.
And it happened -- it was lucky enough it was on the right
crisscrossed pattern of buses,

One thing that bugs me, I see about 20 minutes
there gone while they figqured out whether it was a bus
fault or not a bus fault, What were they doing, opening
the breakers to clear the bus and verify the bus was clear
and then put the loads on one at a time?

MR, REQUA: Yes,

MR, EBERSOLE: Did they ever find where the bus
fault was?

MR, EBERSOLE: I take it it was a load fault
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that didn't clear?

MR. REQUA: As of this moment, we don't know.

MR, EBERSOLE: We don't know yet. Well, it
wasn't enough to clear by independent opening of the
circuit breakers? They didn't clear it? You say there was
a ground fault. Wait a minute, You say, fault on
emergency bus E2.

MR. REQUA: No. A spike =-- on E2, ves.

MR. EBERSOLE: How did you determine that? What
was the signal that says there is a fault on that bus?

MR, REQUA: As we said before, the bus itself
probably was not faulted, It was some equipment on there,

MR. EBERSOLE: What is the signal that told you
it was a bus fault? How did you conclude it was a fault or
even erroneously?

MR, SWENSON: I don't think we have all that
information, It was either a degraded voltage or loss of
pcwer to the bus., And that is a question that --

MR, EBERSOLE: You don't know whether it was
incoming or outgoing problems?

MR, REQUA: No, We don't know,

MR, EBERSOLE: Okay,

Any questions?

MR, REED: No questions, It doesn't look like

this should come before committee?
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MR, EBERSOLE: No. This is just a close
approach to loss of power.

MR. REED: Did you happon to see that Piper Cub
that flew into the high lines last night?

MR. EBERSOLE: Maybe it was one of those, A bus
fault.

Any further =-- no questions. Thank you.

MR, REQUA: Thank you.

MR. EBERSOLE: Our next one is design deficiency.
This is a B&W plant?

MR. VISSING: Right,

MR, EBERSOLE: Feedwater in a B&W plant., That
is already interesting, say no more,

MR, ALLISON: Mr, Ebersole, I don't think 1
wrote down an answer about Palisades, but I take it you
don't want Palisades -~

MR. EBERSOLE: No, you are correct,

MR, VISSING: I am Guy Vissing with the ==
project manager for Arkansas Nuclear One, Unit Number 1, I
am with the Office of Nuclear Reactor Regulation,

[ am going to discuss with you today a design
deficiency in the emergency feedwater system of ANO 1 which
was discovered January 14. The significance of this event
would be a potential loss of all emergency feedwater and

blowdown of both steam generators during a steam line break
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MR, EBERSOLE: No. This is just a close
approach to loss of power,

MR. REED: Dia you happen to see that Piper Cub
that flew into the high lines last night?

MR. EBERSOLE: Maybe it was one of those, A bus

Any further -- no questions. Thank you.

MR. REQUA: Thank you.

MR. EBERSOLE: Our next one is design deficiency.
This is a B&W plant?

MR. VISSING: Right,

MR. EBERSOLE: Feedwater in a B&W plant, That
is already interesting, say no more,

MR, ALLISON: Mr, Ebersole, I don't think 1
wrote down an answer about Palisades, but I take it you
don't want Palisades =--

MR, EBERSOLE: No, you are correct,

MR, VISSING: I am Guy Vissing with the ==
project manager for Arkansas Nuclear One, Unit Number 1., I
am with the Office of Nuclear Reactor Regulation.

I am going to discuss with you today a design
deficiency in the emergency feedwater system of ANO | which
was discovered January 14, The significance of this event
would be a potential loss of all emergency feedwater and

blowdown of both steam generators during a steam line break
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with a single failure of one AC bus.

I would like to go through the narrative here
and then I will show you some schematics that more =- in
more detail explain the event, This deficiency was
discovered by an inspection team from the Office of
Inspection and Enforcement in which they postulated a steam
line break concurrent with a loss of the red AC power bus.,
The turbine-driven and motor-driven emergency feedwater
pumps would be lost and there would be a possible blowdown
of both steam generators.

MR. EBERSOULE: How old is this plant? It is
many years old?

MR. VISSING: This plant was licensed in April
1974,

MR. EBERSOLE: So we have got 11 or 12 years?

MR. VISSING: Yes. However, I would like to add
that this emergency feedwater system has recently been
upgraded to a safety grade system and it was partially a
result of that upgrade,

MR. EBERSOLE: 'The upagrade in fact ran it into
this failure mode?

MR, VISSING: Well, yes. [ would like to get to
that,

The design would not meet the single failure

criteria. The plant was at 89 percent power at the time,
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and concurrent with this they had a failure of the diesel
generator and they were shut down.

The licensee confirmed the existence =--

MR. KERR: I am sorry. Concurrent with what did
the diesel genera*or fail?

MR, VISSING: The diesel generator tripped on a
high pressure in the crank case and they had a controlled
shutdown to repair the diesel generator. 1t was the diesel,
really.

The licensee, to correct this, they did indeed
install check valves in the steam lines from both steam
generators before startup. Our staff at NRR did review
this issue and concurred with the inspection team's
findings. 1 would like to show you the emergency feedwater
system of Arkansas. You know that Arkansas Unit 1 is a BaWw
reactor., The emergency feedwater system is a two-train
system, It has the adversity in that one pump is
motor-driven and one pump is steam turbine=driven.,

I wanted you to note that the motor-driven pump
is powered from the red bus, and if we take a take a look
at the steam system of the turbine ==

MR. REED: Where is this newly installed check
valve? 1Is that the one right next to the steam generator?

MR, VISSING: 1 haven't shown that yet., Yes,

This would be in the steam part of the =- the seem steam
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. 1 | system of the emergency feedwater steam turbine.
2 % MR. HERNAN: It may be helpful, if you want to
3 | use both projectors, you can turn the other one on there.
4 b MR, VISSING: Okay. Let's see here. That is
5 | the hydraulic part of the system,
6 | MR. EBERSOLE: Before you go further, isn't it
7 true that if you have only a two=-pump aux feed system, it
8 you lose steam supply to the turbine-driven pump and then
9 you invoke a theoretical AC pcower supply to the single
10 remaining pump and it doesn't have a transfer capability,
11 you are dead?
12 MR. VISSING: That is right,

‘ 13 MR, EBERSOLE: That is just built into the
14 design configuration to begin with?
15 MR, VISSING: That is right.
16 MR. EBERSOLE: So was that not accepted as a
17 basis?
18 MR. ALLISON: The difference here is the steam
19 line break lcses the supply to the pump and that is the
20 accident that the system is there to mitigate, It is true
21 you can go down and fail at -- you can fail the
22 steam-driven pump, but that is a failure. However, when
23 | you have a steam line break, that is not really a failure.
24 : MR, EBERSOLE: Why not?
25 MR. ALLISON: You then need to have a redundant
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1 aux feed system to deal with the steam line break.

2 MR. EBERSOLE: Well, then that is not done,

3 | MR, ALLISON: Yes, they missed it here,

- i MR. EBERSOLE: Are there not quite a few plants
S 4 that only have two pumps, aux feed pumps, one of which is

i

6 t turbine-driven?

7 { MR. VISSING: That is right.

8 ; MR. EBERSOLE: Doesn't every one of them face

9 ﬁ the pessibility of loss of steam flow to one pump?

10 MR. ALLISON: If you wait a little, he ga2ts to
11 the check valve question.,

12 | MR, EBERSOLE: Maybe it is something --

. 13 MR, VISSING: I would like to show you the

14 scenario that would happen with this configuration if they
15 had a steam line break in the 36-inch iine here, and you
15 will note that this valve is a normally opened valve and it
17 is on the red bus. And the motor over here is on the red
18 | bus. Now, having the break here, you would then have the
19 | wvalve here normally opened and the valve here opened and
20 you would have a blowdown of the steam generator and no
21 | steam to the auxiliary =-- the turbine-driven pump.

22 : MR. EBERSOLE: Right.
23 ; MR, VISSING: Therefore -- and also you wouldn't
24 ﬁ have power to the red -- to the motor-driven pump. So,
25 ﬁ therefore, you would lose, first you would lose your main
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feedwater because it would trip off because of the steam
line break.

MR, EBERSOLE: Sure,

MR, VISSING: And then you would lose your
emergency feedwater pumps.

Now, what is normally done here is what they did
do to correct this situation: they, Arkansas, recognized
what they did ard they installed check valves here and here
(indicating) and they switched this, these two pumps, these
two valves around so that this would be a closed valve,
locked, closed valve and this would be the operating valve
that would operate off the red bus.

Now, therefore, if you have a postulated break
in the 36 inch line, you would then lose the main feedwater
pumps, and you would lose -- if you had a single failure in
the red bus, then you would lose this valve here, but it
would have a check valve and you wouldn't have the blowdown
of the steam, of this part over here and you would still
have steam to your turbine of the turbine-driven motor.

What happened here, in their upgrade of their
system, they did initially have in their design such check
valves, However, subsequently, because of problems that
they had experienced on Unit 2, with check valves
chattering, they thought that they were going to have a

much more reliable system if they didn't have those check
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valves, and not recognizing that they didn't adequately
look at the single failure criteria.

And so they did indeed install check valves, the
swing-type check valves. And they are going to upgrade
those check valves with =-- when they can =-- with the
designs that are similar to what they used in Unit 2 to
correct the problem.

MR. REED: 1Is there any traceability on --
apparently a design decision was made way back when to
remove some valves 1n a very critical system,

MR. VISSING: Yes.

MR. REED: 1Is there any traceability as to who
was responsible, who verified, approved such a design
change?

MR, VISSING: Well, that is an issue that isn't
altogether Ql?at to us. They explained their -- the
scenario during the inspection process and it wasn't
altogether clear as to the thoroughness of their review for
that change.

MR. REED: Do you think it was a designer
failure or a utility/owner failure? Who was -- was it the
utility that caused the deletion of the valves or the
designer?

MR, VISSING: The design was originally there.

The valves were originally in the design. Subsequently,
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1 | they were indeed removed and there was a conscious decision
2 to remove them from the design.
3 & Now, who indeed were the contributing people
4 ﬁ that made that decision, I don't know.
5 | MR. EBERSOLE: 1In a turbine-driven aux pump,
6 f isn't it just like breathing? When [ look at th2 steam
7 | line, 1 will always see two checks?
8 MR. VISSING: Yes.
9 : MR. EBERSOLE: But it wasn't done?
10 | MR. VISSING: That is right.
11 MR. EBERSOLE: So they weren't breathing very
12 well. That is astonishing, isn't it?
. 13 MR. VISSING: Yes.
14 MR. EBERSOLE: How did they escape all this
15 ferocious review in their engineering section? 1 want to
16 know how it got through?
17 MR. VISSING: I can't answer that. I don't know.
18 MR. EBERSOLE: How did it escape NRC?
19 | MR. VISSING: It did not escape NRC. Their
20 original design was submitted to NRC =--
21 MR. EBERSOLE: I mean the modification?
22 ' MR. VISSING: The modification, they did it
23 | under a 5059.
24 MR. EBERSOLE: What happrens to that?
25 | MR. VISSING: We did not review that,
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MR. REED: I don't see how this could go into

certainly degrades, changes the safz2ty analysis

MR. MICHELSON: They just didn't recognize it.
MR. EBERSOLE: But it is up to them to recognize

here is a basic flaw in the whole rationale.

(v can see it, you will never know. xnd this

.y to anything.
MR. MICHELSON: You see it at the end of the
you get the yearly report from the utility.

MR. REED: This was done some time ago,

apparently. This is an old plant,

submitted

checks?

MR. VISSING: The design was originally
to us in the latter part of 1981.

MR. REED: This modification to take out the

MR. VISSING: No, the initial design of the

upgrade of the system was submitted to the NRC in December

of 1981,

design.

MR. EBERSOLE: And it escaped that --

MR. VISSING: It had the check valves in that

MR. EBERSOLE: It had the check valves in 19817?
MR. VISSING: Yes.

MR. EBERSOLE: And then they took them out,
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MR. VISSING: The upgrade was installed in the
last refueling outage which was in December of -- it was
December of 1984,

MR. REED: 1 think I am becoming confused, I
think you are talking about the checks being put back in
and 1 am focusing on when, how, and what time were they
deleted from the original design. That must have been back
in 1974 or =52

MR. VISSING: No. They had submitted an upgrade
of the emergency feedwater system in December of 1981. At
that time that design had had check valves in the system,
Tne system was not installed until December of 19824,

MR. EBERSOLE: You mean it took three years =--

MR. VISSING: Yes.

MR. EBERSOLE: ~-- for that to materialize?

MR. VISSING: That is right. And between the
time that the design was submitted to the NRC and the time
it was installed, there was a change made in the design.,

MR. EBERSOLE: How did that get supervised?

MR. VISSING: We did not see that change.

MR. EBERSOLE: That doesn't come to you?

MR. VISSING: No.

MR. REED: I guess what you are telling me is
that this l12-year old plant had a Three Mile Island backfit

modification going and that didn't hit the fan until 198172
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Is that right?

MR. VISSING: Right.

MR. REED: I wonder what they had prior to Three
Mile Island.

MR. VISSING: I tried to find that out. 1T don't
know.

MR. REED: They probably had the right system,
That's just a joke.

On this one, I see this only as a statemen* to
point out that auxiliary boiler feed systems are very
vulnerable to all kinds of problems and design aspects., 1
don't know that I support auxiliary feed system as the only
way to take care of decay heat removal on PWRs.

MR. EBERSOLE: I was wondering if we should
bring this to the full committee of how important things
can slip through a supposedly rigorous review system and
and then be picked up as late as this.

MR. REED: 1In the gut issue, the root issue is
decay heat removal.

MR, EBERSOLE: But here is an explicit ==

MR. KERR: I don't think we have to convince
anybody that decay heat removal is important. What is it
that we are trying to persuade the full committee to do?

MR. REED: To adopt primary blowdown for certain

PWRs?
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1 | MR. EBERSOLE: But is there an administrative

2 ? control or move here that is indicated to close these holes
3 | 1in the review process so that we don't let these things lay
4 | around like this? What is the NRC action on this in the

5 | generic context,

6 MR. KERR: My impression was that this was not
7 done deliberately, it was just that somebody overlooked

8 something. Are we suggesting this they go back and review
9 every plant?

10 MR. EBERSOLE: Aren't there some general rules
11 like breathing, that you always look for two check valves?
12 MR. KERR: Well, there are some general rules

. 13 like one never makes a mistake,

14 MR. ALLISON: This type of inspection is a good
15 thing to do where you go and look at the design of the

16 system in some detail and find cases like this and take

17 enforcement action and publish information notices., That
18 is really nur -- what we are doing.

19 MR. EBERSOLF: What is contemplated here is an
20 enforcement action other than --
21 MR. ALLISON: T don't know specifically. I
22 guess we can find that out.
23 MR. EBERSOLE: What about the quality of the
24 | tility review?
25 MR. ALLISON: I think that will get a closer

ACE-FEDERAL REPORTERS, INC
202-347-3700

Nationwide Coverage ROO- 13666646




25727.0
REE

11
12
13
14
15
16
LY
18
19
20
21
22
23
24
25

i

91

look by the Region now.

MR, EBERSOLE: 1Is that enough?

This has been sitting there for how long? Three
or frur years?

MR. ALLISON: Right., About that long.

MR. REED: Jesse, I would like 1o repeat my
position, it seems to me that it is worthwhile for the full
committee to know that here is another example of the
vulnerability of aux feed as the only path of decay heat
removal for some reactors.
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