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PROCEEDINGS
[8:30 a.m.]

MR. KRESS: The meeting will now come to order,
please.

This is the second day of the 410th meeting of the
Advisory Committee on Reactor Safeguards. During today’s
meeting the committee will discuss and/or hear reports on
the following:

(1) The valve operability program:

(2) Operating experience;

(3) Reconciliation of ACRS comments and
recommendations;

(4) AEOD report on Potter & Brumfield motor-
driven relay failures;

(5) Future ACRS actavities;

(6) Strategic planning; and

(7) Proposed ACRS reports.

This meeting is being in accordance with the
provisions o’ the Federal Advisory Committee Act. Mr. Sam
Duraiswamy is the Designed Federal Official for the initial
portion of the meeting.

We have received no written statements or reguests
for time to make oral statements from members of the public
regardina today’'s sessions.

A transcript of portions of the meeting is being
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kept and is requested that each speaker use one of the
microphones, identify himself and speak with sufficient
clarity and volume so that he can be readily heard.

I have no other items of interest.

Do any of the members have anything they want to
bring up before we start?

MR, MICHELSON: I was reminded I have something to
bring up. We discussed yesterday the enclosure that we were
working on at one time for the boiling water reactor and it
contained a number of items that now will be incorporated
into Bill Lindblad’'s draft and 1 just want to bring to your
attention there is a large blue package at your desk --
pardon me, a large pick package at your desk --

MR. LINDBLAD: It is a girl.

MR. MICHELSON: Right. It was a draft of the
original closure and that could be your starting point to
save yourself a little work or at least to see if it is of
interest.

MR. KRESS: The members are aware we will finish
up today.

MR. LINDBLAD: Mr. Chairman, there are a couple of
us who are going to stay over on Saturday morning to read
some classified submittals. The Staff is accommodating us
on that.

MR. MICHELSON: We have somebody to open the safe?
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MR. DURAISWAMY: Yes.

MR. KRESS: The naval reactors. The first topic
of the morning is the valve operability program. Carlyle, I
believe this is yours.

MR. MICHELSON: Thank you, Mr. Chairman. Just for
a slight amount of history. We had a subcommittee meeting
last October and in Tab 8 of your book is the minutes of the
subcommittee meeting and some other background material for
this subject.

After the subcommittee meeting I suggested to the
full committee that they might like to get an updating on
the status of the motor operated valve situation because it
had been quite a while since we had heard last.

For one reason or another we had to keep kind of
moving it out and then I asked that it be moved out even
further to today because there was an international meeting
in April in which there was an opportunity to see a large
amount of foreign experience that I think we ought to hear
about.

Tom Scarbrough, who will make the presentation, is
going to talk to us today about an update on the situation
and also the foreign experience. So, Tom?

MR. SCARBROUGH: Thank you. My name is Tom
Scarbrough. I am in the Mechanical Engineering Branch of

the Office of NRR and we have come down here periodically to
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brief you on our activities. We have quite a bit of
activities ongoing to improve the performance in motor
operated valves and I1'1l try to go through those today.

[Slide)

MR. SCARBROUGH: A little bit of background for
you in terms of the regulatory bases for our activities.

We feel that the requirements for the valves to
perform properly are very well founded in the NRC
regulations. There’'s a requirement that components, safety-
related components, be designed, manufactured, installed,
tested and maintained to be able to perform their safety
functions and examples of the applicable cr.-eria in
Appendix B to 10 CFR, Part 50 are Criterion III on design
control, Criterion V on instructions, procedures and
drawings, Criterion XI on test control, XII on control and
measuring of test equipment, and XVI on corrective action,
so these are the foundation requirements which we judge the
performance of the Licensees by.

[Slide.]

MR. SCARBROUGH: A few years ago it was decided
that there needed to be more activity in terms of motor
operated valves than currently ongoing with those components
in nuclear power plants. There was a number of failures,
the Davis-Begse event.

There were some test results from Idaho National
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Laboratory performed for the NRC which indicated that the
stress requirements were much greater than the valve vendors
had predicted and as a result of that and a bulletin, 85-
03, the results of that bulletin which asked licensees to
address certain high-pressure motor-operated valves, there
was a development of Generic Letter 89-10 in June of 1989
which regquested Licensees to establish programs that ensure
the capability of all MOVs in safety-related systems to
perform their safety functions.

There's five specific recommendations of the
generic letter: Review and document the design basis for
the operation of each valve; review and revise the methods
for selecting and setting the MOV switches; test MOVs at
design basis differential pressure and flow conditions where
practicable and justify alterratives where such testing is
not practicable; and verify the adeguate torgue switch
settings periodically every five years or three outages and
following maintenance; and finally analyze each MOVv
failure, justify corrective action and trend results with a
review every two years.

MR. MICHELSON: Tom, just to put this in the
correct time sequence, when did the Wylie tests take place?

MR. SCARBROUGH: They were in 1988-89 timeframe.

MR. MICHELSON: And just to remind the committee, |

it was during the Wylie tests that we tested the reactor
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water cleanup valves to find out what they would do if you
were to break a pipe downstream and I think that was the
test that finally convinced people that there could be a
potentially serious safety issue and then 8%9-10 cranked on
it from there.

MR. SCARBROUGH: That‘'s right. There was a
Jeneric Issue 87 which the Office of Research was working on
which had dealt with the reactor water cleanup valves where
those tests originated.

[Slide.]

MR. SCARBROUGH: The schedule for the generic
letter was five years or three refueling outages. That
brings us to June 28th, 1994 or three outages, whichever is
later, so we have a number of plants that are approaching
completion of their program and 1’11 talk about those later
as we get into the status where everybody is.

There'’'s been numercus supplements to the generic
letter, all of them for a reason but chere have been many of
them.

Supplement 1 provided the results of public
workshops which were held right after the generic letter was
issued back in 198%9. There was numerous guestions about
what we meant by what was in the generic letter. 1It’'s a
rather massive program to basically regualify or qualify in

some cases for the first time motor operated valves in the
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power plants.

Numerous amounts of testing, evaluations and such
that needed to take place so there was a lot of guestions on
the scope and the intent of the generic letter.

In Supplement 1 we answered those guestions so we
limited the scope of the generic letter to things like
piping systems, eliminating the air ducting type systems.

We limited consideration of valve positioning,
mispositioning te¢ inadvertent operation from the control
room. We discussed factors to be considered and limitations
and justifying acceptability of alternatives to in situ
testing. There was a lot of guestions on that -- what would
be acceptable in lieu of an in situ test under design basis
conditions and emphasized the recommendation to follow a
two-stage approach which came o't of some of our discussions
with ACRS in terms of the need to set up the valves the best
you can if you were not able to do a design-basis test on
the valve initially and justifying an alternative later.

Supplement 2 basically allowed additional time for
Licensees to implement or incorporate all of that
information into their programs and did not really impose
any new reguirements.

MR. MICHELSON: Wasn’'t this about the time in
history when many Licensees began to appreciate that they

really were not sure what the design basis even was for the
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valves and they had to go back and recreate it to make sure
that the test was exemplifying what the design requirements
should have been?

In many cases it simply was not specified.

MR. SCARBROUGH: That’s right. There was a lot of
review to go back and determine what the actual difference
in pressure requirements were for these valves. In some
cases Licensees took a very simplistic approach of assuming,
like in the case of the Farley plant, the strength of the
pipe. That was their DP that they were shooting for just
for simplicity because to go back and recreate a DP
evaluation was even more difficult, but other Licensees
locked at more actual DP requirements.

Supplement 3 resulted directly from those tests
performed on the HPCI, RCIC and RWCU valves.

[Slide.]

MR. SCARBROUGH: The high pressure coolant
injection, the reactor core isolation cooling and the
reactor water cleanup systems. This is a Generic Issue 87
testing that was undertaken for the NRC by INEL, the Idaho
National Engineering Laboratory, and we reviewed the results
of those tests.

There was a public workshop where we reviewed that
information. We discussed it with the BWR Licensees which

those valves are directly applicable and decided that it was
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appropriate for BWR Licensees to take an advance look at
those specific valves in their programs in lieu of the five
year schedule.

In response to Supplement 3 the BWR Licensees
established criteria to determine whether deficiencies
existed in those MOVs in those systems and identify valves
where additional work or deficiencies were apparent.

The BWR Licensees had performed all those
evaluations. We reviewed all of them. The net result of
that kind of a count, we got a rough count from the
Licensees as to how many valves were modified or such.
Roughly half of the 200 valves from the scope were modified
or adjusted in some fashion to improve their output
capabilities so there was quite a bit of work.

MR. MICHELSON: 200 per plant.

MR. SCARBROUGH: 200 total because this was only
six valves -- this is Supplement 3 valves.

MR. MICHELSON: Oh, these are just the Supplement
3, cokay.

MR. SCARBROUGH: I should have made that more
clear.

MR. MICHELSON: 8So the industry had 200 valves?

MR. SCARBROUGH: Right. It’s kind of a

coincidence but roughly it is about 200 valves per the BWR

plants.
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[Slide.]

MR. SCARBRQUGH: That program is over with. We
are pleased with the Licensees’ response to Supplement 3 and
we think it improved the safety guite a bit to get those
valves taken care of, at least initially but there is always
some follow-on work for those because they were using the
best available information at the time to set up those
valves and as more and more testings come in sometimes they
have had to go back and readjust them, but we think the net
result was a significant benefit to safety frcm Supplement
3.

Supplement 4 resulted from a request from the BWR
Owners Group for the NRC Staff to reconsider that
recommendation in Generic Letter 89-10 on the need to
addregs inadvertent MOV operation from the control room.

As a result of that request the Staff contracted
Brook Haven National Laboratory to do a study of core melt
probability resulting from inadvertent operation of an MOV
in a BWR plant and it resulted that it was decided that we
could remove that recommendation of the generic letter,
although we stated in Supplement 4 that we consider that
such consideration would benefit safety, but we also
emphasized that there were other aspects of mispositioning
that may also need to be addressed.

For example, fire protection -- there’'s shorting
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and things like that that takes place, may take place during
firee and such that need to be addressed and sc that is an
area we wanted to emphasize to them.

MR. DAVIS: Is that BNL study available? Did that
turn out to be a NUREG report?

MR. SCARBROUGH: Yes. It was attached to a letter
that went back to the BWR Owners Group, which is a public
document so I don’t think it wus a NURES. It was attached
to a letter which was put in the PDR so it should be
publicly available,

We can make sure you get a copy if you w»ould like.

MR. DAVIS: 1I would appreciate that.

MR. CARROLL: What were the arguments in that
situation? Why did the Owners Group believe that this was
not an issue for BWRs?

MR. SCARBROUGH: There is a two-prong argument.

First, they considered that the original backfit
analysis that the Staff did for Generic Letter 89-10 did not
adeguately address mispositioning, that it focused on actual
failures of valves and the mispositioning was kind of an
add-on so that was kind of a more legal argument. Their
technical argument was that the redundancy in the boilers
was such that there was a minimal cor insignificant risk to
public health and safety as a result of a mispositioning

event because there was so much redundant system.
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MR. CARROLL: And that same argument cannot be
made for PWRs?

MR. SCARBROUGH: We are studying them right now.
Brookhaven has done a study on them that Westinghouse Ownere
Group came in subsequent to the boiling water reactor
request and asked for similar relief and there is a
Brookhaven study ongoing right now which is complete and we
are working on Supplement 7, which I will talk a litt’e bit
about, tec try to address the results of that study.

[8lide.]

MR. SCARBROUGH: Next, just when everything was
going well, we had Supplement 5, the MOV users group,
commonly called MUG, developed a program to evaluate the
accvracy of MOV diagnostic equipment. There was a
significant amount of concern about the accuracy of
equipment, particularly the spring pack displacement
egquipment, the equipment that relies on the movement of the
torque fit spring pack to estimate thrust, which is a long
way from the stem, but ¢t at’'s what the ITI-MOVATS equipment
did.

As a result of that, the MUG group did some
testing and asked vendors to come out to INEL and the office
research supported INEL’s equipment and manpower to help the
MUG do this testing. And the MUG group produced a report

which indicated that the equipment produced by IMPEL and
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ITI-MOVATS which relied on spring pack displacement to
estimate stem thrust did not meet the accuracy claims and it
could be significant. It’s 35 percent or so in some cases.
So there was a significant errcr in that equipment.

We met with ITI-MOVATS in March ‘92, discussed the
ITI-MOVATS validation program. They were developing an
engineering report, 5.2, which would address that issue.
NUMARC at that time also developed a guideline document to
help licensees work through that.

So there was a significant amount of activity in
early '92. Well then in later ’'92, the Liberty Technologies
Group which produces equipment called VOTES, which measures
the strain of the yoke and relates that to stem thrust,
submitted a Part 21 notice which indicated that there was
error based on possible improper use or assumptions
regarding stem material constants and the failure to
calculate for the torque effect when you are working in the
threaded portion of the stem.

As a result of that, we issued information notice
for that immediate concern.

In Supplement 5, we asked licensees to notify the
Staff of their equipment and what their actions were being
taken to address all this new information on accuracy of the
diagnostic equipment. The licensees have all submitted

their responses, we sent replies back, and during the
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generic letter 89-10 inspections, the inspectors asked about
the status of that effort and locked for the implementation
of the commitments that the licensees made in those letters.

For the most part, the licensees have addressed
that, gone back and either to retest it or reanalyze a lot
of the equipment that was set up, the MOVs that were set up
with that MOVATS egquipment or reanalyzed the VOTES data.

[Slide.]

MR. SCARBROUGH: Supplement 6 resulted from a
public workshop we had, February ’'93, where we talked about
the implementation of the generic letter and answered
numerous questions from the public, from the licensees on
the generic letter and the implementation. The primary part
of Supplement 6 is the discussion of schedule extensions.
There were a lot of requests about what does a licensee need
to do to justify an extension to its 89-10 schedule.

In Supplement 6, we regquire a licensee of that
plant to do that extension to submit certain information.
And even though if the schedule is to be extended, licensees
are expected to have MOVs set up using the best available
data by their original completion date. 8So even though a
plant may receive an extension for testing, the valves in
the plant will be set up to the best available data, even
though t'e testing may extend on beyond the original

schedul 2.
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So from our point of view, the main problems of
MOVe should all be addressed by the five-year or three-item
schedule. That was a key part of Supplement 6.

We have emphasized the licensees and it is
emphasized right up front in that section of the generic
letter. If the schedule is to be extended, the reporting
requirements are they must tell us the completion status of
the program ana for each valve where the capability has not
been verified by dynamic testing, either testing the valve
directly or by some application of data from one valve to
another, they have to provide us the valve-specific data and
a capability measure such as an available valve factor or
thrust capability, confirmation of the functionality using
that best available information and the schedule for
completing to testing and corrective action.

So we are currently reviewing a few. We have
about five, I guess, in house right now regquests for
schedule extensions. We granted three or four over the past
couple of months. But there hasn‘t been a deluge of
extension requests. Most everyone is scheduled to complete
this year or next year.

We also talked about the grouping of valves. One
of the guestions that came up was how do we accept grouping,
what’'s the Staff’'s position on grouping. And in the

original generic letter we said, test everything where
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practicable. However, there are lots of valves that you
just cannot test. In a BWR plant, it is only practicable to
test about 30 percent of their MOVs. 1In a PWR or
pressurized water reactor, about 50 percent.

So even where you have the best intentions to test
everything where practicable, you just can‘t do it in many
cases. So we needed some guidance to the licensees on what
would be an appropriate grouping methodology.

Some licensees like the Grand Gulf plant want to
develop or have been developing a grouping methodology
across the board for all their valves instead of the testing
where practicable recommendation. 8o we needed some
guidelines in that area for the Staff to consider and
evaluate the acceptability of that grouping scheme.

MR. MICHELSON: Maybe it would be well to inform
the Committee exactly what you mean by grouping.

MR. SCARBROUGH: Sure. Whenever you have valves
of identical -- as identical as you can make them in terms
of their size and their manufacture and their rating and
things of that nature, their DP conditions, things like
that, you can try to put them into a group or a family.

Then what you do, you decide ~-- you take a
representative sample of those valves and test them under
full DP conditions and then at that point you evaluate that

information and then apply that data to the other valves and
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set them up in the same fashion. So that is a grouping.

MR, MICHELSON: That is not extrapolation, of
course, then,

MR. SCARBROUGH: No.

MR. MICHELSON: You are regquiring a member of each
group, each size which is a group, to be tested?

MR. SCARBROUGH: Yes.

MR. MICHELSON: They have to do all of their
threes, all of their sixes and all of their nines. They
have to have one out of each of those at least?

MR. SCARBROUGH: Yes. It 1ig a minimum of two per
group or 30 percent. They have to do -- the guidelines are
that they have to verify the design adequacy through
analysis of industry and plant-specific data. They use data
from a 30 percent sample and at least two of their valves
per group.

MR. MICHELSON: Has your test program and results
to date indicate that it is justifiable to consider a group
of 20 or 30 valves and you pull two out and test them, that
that will be representative of the performance of the 307

MR. SCARBROUGH: They should be 30 percent.

MR. MICHELSON: You have to have 30 percent of the
group?

MR. SCARBROUGH: Right.

MR. MICHELSON: A little better sample.
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MR. CARROLL: Or at least two.

MR. LINDBLAD: Unless it is a unigue valve.

MR. MICHELSON: From valve to valve, you’ve got
galling problems and aging differences and a whole lot of
things that are affecting it But you can’'t test them all.
It has got to have a reasonable program. This appears
reasonable.

Thank you.

MR. SCARBROUGH: Okay, thank you.

And we try to get them to test the -- the highest
priority valves, you know, get those tested so you have the
mogt assurance on those. They need to validate all of their
design basis assumptiions. They need to consider all of the
similarities and differences between the valves.

And then item 7 is very important. If the valve
fails or shows inadvertent operation -- I'm sorry, improper
operation, from the testing, you have to apply that
information to all of the valves in the group.

MR. MICHELSON: One other clarification. The
valves in a particular group might be performing break
isclation functions, for instance. How many tests under
those conditions must you have in deciding what the setup
should be for the valves?

MR. SCARBROUGH: Those that have to isolate under

breaks are not going to do it in the plant.
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MR. MICHELSON: Obviougly.

MR. SCARBROUGH: Those are purely impracticable to
do. They need tc obtain data. EPRI has been doing some
testing of types of breaks and that data you can apply if
you can find a valve that is applicable that EPRI has tested
or EPRI also has a testing methodclogy.

MR. MICHELSON: With your approach, it locks like
a valve from each of the groups has to be tested. If it is
a break isolation valve, EPRI will have to test one from
each of the groups to get some information with which to
justify the rest of the group.

MR. SCARBROUGH: Right. Also what EPRI is trying
to do is their methodology is to apply so that if you do not
have a valve that looks identical to the one you have in the
plant, the methodology is supposed to be bounding.

MR. MICHELSON: Are :they trying to extrapolate
from one size to another or just with any given size?

MR. SCARBROUGH: EPRI is trying to work it so they
have different sizes and things of that nature. Their
methodology is supposed to apply to your valve., to your
size.

Now, Grand Gulf, their grouping methodology uses
different sizes and we have concerns about that. They use a
method that Siemens has develcocped over in Europe where they

look internally at the valve and evaluate what the internal
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stresses are. So what their argument is, and we are still
working with them on this, but their argument is that they
can evaluate those differences even though the sizes of the
valves are different by looking at the internal stresses.
They break it down to a smaller scale. We are still working
with them on that. They are still trying to convince us of
that one.

MR. LINDBLAD: And when we are talking about MOVs,
are we really talking about the lower valve structure? Are
we talking about the wvalve and actuator?

MR. SCARBROUGH: Valve and actuator.

MR. LINDBLAD: Are we talking about valves in the
as-designed, new, well-maintained condition or typical
operating plant as-found conditions?

MR, SCARBKOUGH: Both. 1in the plants themselves
they are testing them in situ, as they have been there for
years. So they are as-found.

The EPRI program has both. It has new valves that
they have been using in plants and they obtained them from
different sources. But also they have in situ data that
they have collected fiom a number of plants and these are
part of the methodoclogy as well. They use them both.

MR. MICHELSON: For the break iscolation tests, are
they conditioning the valve before they test it? Or are

they using it as received?
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MR. SCARBROUGH: They are doing conditioning in
terme of numerous stroking. One of the things that EPRI has
found is that over-stro%Xing when the valve is brand new, it
has a very low thrust reguirement. But as you stroke it
just statically a number c¢“ times, maybe 100 times or so,
you start to wear off that film and the thrust primer goes
up and plateaux off.

MR. MICHELSON: They are conditioning the valves?

MR. SCARBROUGH: EPRI does that testing to reach
that plateau. Other areas in Supplement 6, there is a whole
enclosure that talks about a number of different aspects of
the generic letter 89-10 program.

One is the use of PRA risk assessment. Basically
it says, in Supplement 6, that PRAs are good for
prioritizing your valves but not for eliminating valves from
your program. All of the valves have to be evaluated.
Safety-related valves, we talk about a report conducted or
performed by KALSI Engineering, overthrust capability of the
actuator. They have standard ratings for their actuators.
There was a lot o1 interest in trying to raise that rate.

KALSI did testing on several different actuators
from Limitorgue and found that the thrust capability was
higher -- overthrust capability, sort of stressed structural
type of aspects are better than what Limitorque has said in

their documentation and Limitorque has endorsed that. So
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they have raised the allowables on the actuators up because
as they found so many valves need more thrust they have to
raise their torque switches which you get a limit at the
point of structural capability of your actuator.

The test acceptance criteria, that was one of the
areas where we felt licensees needed more guidance in terms
of what was appropriate for test acceptance criteria. And
that, we provide that in Supplement 6.

For degraded voltage evaluations, one thing we
found during 89-10 inspections is that everybody does their
degraded voltage calculations differently and so we put in
one way which -- one acceptable way which the Staff
considered to be appropriate.

MR. MICHELSON: I imagine none of the licensees
have a degraded voltage -- ability to apply degraded
voltage. How do you justify that you really do know the
performance at 80 percent voltage? What’'s the basis?

MR. SCARBROUGH: Actually, there have been some
plants that -- the Wolf Creek plant does do degraded

voltage, they lower their voltage down --

MR. MICHELSON: They do have an autotransformer or

something --

MR. SCARBROUGH: They do the rheostat and lower it

right down.

MR. MICHELSON: Okay, and what did they find when
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they did that? Any surprises or was it doing like they
had -- EPRI thought it might?

MR. SCARBROUGH: Right. Now, they didn‘t. They
found that, more or less, that it was producing what it
should.

The Comanche Peak plant did a significant amcunt
of testing on actuators looking at different voltage levels.
And they found that it was about right, the output was about
what you would expect. Which is interesting in the sense
that the motor puts out a lot more than what the standard
motor curve usually says. However, the actuator puts out --
in terme of its efficiencies are worse than what Limitorgue
predicts. So when you put them together it comes out about
right.

MR. LINDBLAD: Were these all AC motors or some DC
as well?

MR. SCARBROUGH: Some are DC as well.

And in pressure locking, thermal binding, that'’s
an issue which has come to the forefrent. AEOD produced a
study and I will talk more about what we are doing in terms
of a generic letter in that area. But in Supplement 6, we
talk about some of the concerns regarding pressure locking
and indicate that licensees -- there are regulatory
requirements for determining that.

MR. MICHELSON: Did it surprise you that valves
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have a pressure locking and thermal binding problem? This
has been known for 30 years.

MR. SCARBROUGH: No, it didn’'t surprise us.

MR. MICHELSON: And it shouldn’t have been any
surprise to anybody that you have to account for this. At
one time, valve vendors used to even supply bleed-off taps
and so forth on the bonnets. But they stopped doing it
because 1 guess they began to think it was a nonproblem.

But it’s an old, established concern that you have to be --
you have to take into account when applying valves.

MR. SCARBROUGH: Right. It goes back to the mid-
'60s, I think there was a --

MR. MICHELSON: It gnes back at least that far. 1
go back that far.

MR. SCARBROUGH: Right. 8o it’'s an old problem.
We have numerous information notices and during 89-10
inspections we were just finding licensees weren’t
addressing it. It just was something that -- a lot of
times, their answer was they hadn’t seen it at their plant
so therefore it couldn’t occur. And that wasn’t appropriate
because you may never see it until you need the valve.

[8lide.]

MR. DAVIS: Excuse me, Mr. Scarbrough. I think
you said this applies to safety-related valves?

MR. SCARBROUGH: Yes, gir,
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MR. DAVIS: I am wondering how yoﬁ define that and
what process was used to identify valves that were safety-
related?

MR. SCARBROUGH: In the generic letter, we lay out
the safety-related definition -- and bear with me a second.

MR. DAVIS: Let me just test you a little bit.

Does this include valves in, say, service water
systems, component cooling water systems, auxiliary
feedwater systems?

MR. SCARBROUGH: Only if they’'re classified
safety-related per their FSAR.

MR. DAVIS: O©Oh, okay. 1It’s not necessarily
related to safety, but they are definition of safety-
related?

MR. SCARBROUGH: Yes, sir. (t’s the kind of
standard definition that you find in part 100. It’s the
protect against an accident. You know, protect against the
release cut to the public.

It’s a relatively narrow scope. It’s more narrow
than the maintenance role. 1It’s basically the safe-relatad,
safety-grade, som2 people call them, but safety-related
valves.

MR. DAVIS: Thank you

MR. MICHELSON: You’zre supposed to go back to your

design basis to find out. And that’'s when I began to
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realize going back to design basis wasn’'t always helpful
because it wasn’'t clear in their -- two things you’ve got to
worry about: 1Is it safety-related, and what are the
requirements on it when performing a safety-related
function?

And the requirements were pretty skimpy on many of
these valves. The fact that it was safety-related was
generally picked up, I think.

And if it’s on the Q-list, for instance, it’'s
safety-related.

MR. DAVIS: One of the more valuable insights
we’'ve gotten from all of our PRA work is systems tnat work
and are not considered safety-related can become very
important with respect to safety.

MR. MICHELSON: But that was not picked up here
because it was not in the design basis. I think you've
pretty well fallen back to design basis.

MR. SCARBROUGH: Exactly.

MR. MICHELSON: As the basis for saying it is
safety-related.

MR. SCARBROUGH: The one area we went beyond
design basis, and that was for the mispositioning valves
that were like maintenance valves in safety-related systems
that might be inadvertently changed position. At least for

the boilers, they are still in the program -- I mean, 1I'm
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gsorry. 1 mean, for PWRS -- boilers that were taken out.

But that’s the only area that went beyond des.gn
basis.

MR. LINDBLAD: Mr. Scarbrough, let me go back a
minute to the pressure locking that Karl was drawing
attention to a minute ago.

Up until this past year, 1 would have thought
pressure locking had something to do with the valve design
itself, and the bonnet, and the like.

But, in this past year, there’s been an episode in
the plant on containment spray where a containment spray
valve would not open from upstream pressure problems.

Is that a part of your definition of pressure
locking? And is that what pecple are looking at?

MR. SCARBROUGH: Now, are you talking about the
LaSalle? At LaSalle?

MR. LINDBLAD: It could well be that’s the
incident I’'m talking about.

MR. SCARBROUGH: There was an event at LaSalle
where they ended up having a pressure-locking event where
the pressure -- the way these valve disk design for double
disk or split wedge, they would relieve on one side and
allow the pressure to enter into the bonnet.

And then, if you have pressure dropping on both

sides, you now have pressure pushing out against the disks.
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MR. LINDBLAD: Yes.

MR. SCARBROUGH: The valves are just not designed
for that. They’re only designed really for one disk.

You know, it’'s essentially doubling at least, and
it could be even more if your temperature and your bonnet
starts to increase and then go higher than that. So it’s at
least double.

And that's what we call pressure locking. Now
what Carlisle was talking about was the vents and such.

Some valves have them; many valves don't.

And that's where the concern lies. 1If that
pressure does enter and build up, and then you have a drop
on both sides, in some cases, you're just not going to be
able to get the valves open.

MR. LINDBLAD: So you'’re saying that this recent
surveillance test failure on a containment spray valve was
because of that?

MR. SCARBROUGH: Yes. That’s what LaSalle
decided. Actually, it failed twice. It failed and they
replaced a motor. And a couple of weeks later, it failed
again.

MR. LINDBLAD: Okay.

MR. SCARBROUGH: At our public workshop we had in
February of this year, Mark Dowd of Commonwealth Edison said

that that valve failure has really concerned them. They
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have a very massive program to evaluate their valves at
pressure-locking because of that event.

MR. MICHELSON: Earl, did you have something?

MR. BROWN: I‘m Earl Brown. I'm with AEOD.

1 think the event you’'re talking about on
containment spray was at Waterford where a pump was started
and a valve failed to operate.

That was a situation. It was not a motor-operated
valve., It was an air-operated valve, for one thing. But,
the situation was there was air in the system. This came
about because of maintenance on a check valve.

And there was a significant increase in pressure
over what the valve was designed to operate for. And it
failed to operate.

But it was not an MOV. And it’'s a situation like
it’s a waterhammer like event that you got with a slug
coming down. And this was trapped between the closed valve
and an upstream check valve.

It was a wave that came down and the pressure
increased and stayed high because of that situation.

MR. LINDBLAD: Fine, yes. You’'ve refreshed my
memory and that's what I was talking about. But, regardless
of what the actuator was powered by, is that pressure-
locking possibility considered in your valve program?

MR. SCARBROUGH: That is a new twist on it which,
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as we’'re developing the generic letter, we need to address
in the generic letter, because it was a kind of a surprise
to me that that --

MR. LINDBLAD: To me, as well, yes.

MR. SCARBROUGH: It kind of locked it up. And
we've been working with Earl and AV on developing that in
the generic letter.

MR. LINDBLAD: Okay.

MR. MICHELSON: They had good check valves,
apparently. Good tight ones.

Laughter.]

MR. SCARBROUGH: The generic letter, itself, we
developed a temporary instruction for the inspectors to
evaluate the programs in the plants. The generic letter was
rather unique in that it assigned the review process for the
program to the regions, which is typically an NRR function.

Therefore, the T.I. had to be written in accord
with sort of a special way. Part I involved a review o1 the
program, itself, the development of the program. And the
staff has conducted inspections of all the plants for part
1, except for Millstone, which did a self-assessment, which
we monitored.

And so all the part I inspections, all the program
reviews, were all complete. There’s some open items that

need to be addressed. But, every plant has been inspected
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for that.

And ~he results of those part 1 inspections are
summarized in information of this 92-17.

The part II of the T.1. involves the
implementation inspections of the generic letter. And we've
done about 30 of those so far. And we’re still counting.
We’'re doing them as we speak.

In April of last year, to provide more guidance
for the inspections, there was a staff meeting, a management
meeting, and a staff meeting to discuss guidance.

And approving that guidance.

And an April 30th memorandum, which is a rather
thick document, provides a number of guidance tips to the
regions in terms of the inspections. That was developed
jointly between NRR and the regions, so they were on board
with that document.

[Slide.]

MR. SCARBROUGH: Then, in June of last year, we
went ahead and issued a revision to the T.I. so that we
could implement or incorporate all of the results of the
part 1 inspections, the workshops that we had among the
inspectors, the management meeting that we had in April of
that year. And we also referenced back to the April 30
memorandum and put that document in the PDR.

And Supplement 6 also provided guidance for the
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inspectors in that area.

And then, in 1995, which is about the {ime that
T.1. expires, it’s a two-year life, we intend to develop
inspection procedure module that will address the entire MOV
program.

So that’s down the road.

[Slide.]

MR. MICHELSON: You have to monitor your time a
little bit. We do have to finish by 10. We want to keep
moving.

MR. SCARBROUGH: All right. That’s fine.

The resuits of our inspection so far in terms of
the scope, for the most part, we found it consistent with
generic letter. They're identifying the valves that are
safe-related. Most PWR licensees are deferring,
mispositioning, awaiting the staff’'s review, and in
completion of a proposed supplement that we're working on to
address that for PWRs.

Design basis reviews, for the most part, we found
that licensees are reviewing the appropriate documentation.
In some cases, they weren’'t looking at all the parameters.
Sometimes, they were ignoring flow. But they needed to make
sure that the flow is at least reasonable in terms of a
design basis to ensure that they have appropriate tests, or

can use those results to reflect design basis capability.
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We found a number of degraded voltage studies that
needed updating. Licensees have been doing that over the
past couple of years.

MR. LINDBLAD: What does that mean? Degraded
voltage at the motor wasn’t properly predicted, or that --

MR. SCARBROUGH: A lot of times, they didn’'t go
down to that level where they would stop at the motor
control center?

MR. LINDBLAD: Right.

MR. SCARBROUGH: They wouldn’'t go down --

MR. LINDBLAD: And so it was an electrical issue,
not a system functional issue?

MR. SCARBROUGH: That'’s right. That’s right.

They just didn’t have the information for us. A lot of
times, it was just assumed to be 80 percent. But they
hadn’t checked it out yet. And they’ve been doing that.

MR. CARROLL: Back to the mispositioning issue,
what did the staff want licensees to do about that?

MR. SCARBROUGH: What we wanted licensees to do is
to assure that the valve would not be damaged if it was
inadvertently operated. Or prevent that inadvertent
operation.

So you could do one of two things. You could
either size .~ torgque switch settings so that it would trip

early, or be able to complete that mispositioning stroke so
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that it wouldn’t damage itself, wouldn’' . burn out; or you
could put in a feature in the control room to prevent that
inadvertent operation. Key lock switches, or cover plates,
or something to prevent the type of Davis Besse event where
the guy just got in a hurry and just didn’'t think, and hit
both buttons at the same time.

So there was two methods they could do with that.

MR. CARROLL: Smith cap spill.

MR. SCARBROUGH: -- that we talked about, the
weakness we found in the pressure locking, the evaluation of
the pressure locking in thermal binding.

In terms of the switch settings, some licensees
were using updated valve factors. And a valve factor is
just a simple way of equating the thrust requirement.

The old number was .3 where you multiplied a .3
times area of the disk times the difference of pressure.

And then you add stem packing and rejection loads.

But that’'s the main component to get to your
thrust. And we found that .3 was the old number which the
vendors had used. And that old number, that old .3 was
based on simple sliding friction in many cases of two pieces
of metal sliding across each other, and it really didn't
reflect what real life valves would do.

In some cases, licencees were updating their valve

factors. Other ones were still using the .3. So we had
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some concerns in that area.

We saw that those assumptions for valve factor,
stem friction coefficient, which is a measure of the
friction between the stem nut, which how much torque from
the actuator is converted into thrust, to move the valve up
and down, that needed to be improved.

There were some simplistic assumptions there. And
load sense of behavior, which is basically where under
loaded conditions the torque switch may trip -- or will trip
under the same torgue that it tripped under a static or a no
flow condition.

But, because of the interferences and the
frictions and such, the thrust delivered by the actuator is
less under dynamic conditions than under those static, no
flow conditions.

So we call that rate of loading or load sense to
behavior where that loss needs to be addressed.

MR. MICHELSON: Where are you addressing the valve
tilt problem, the disk tilt problem?

MR. SCARBRCUCH: The disk tilt in terms of --
that’s in the valve factor assumption, where --

MR. MICHELSON: Yes. But, in order to ha e a
feeling for what factor to use, you have to know the
dimensions and the degree of tilt that can occur, and so

forth.
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How do you do that?

MR. SCARBROUGH: It’'s done in the gross fashion of
when they do their dynamic testing, they back out the valve
factor. And that valve factor will tell them what the net
result was.

MR. MICHELSON: Well, this shows up as the break
test, and they don’'t do that in the plant.

MR. SCARBROUGH: Well, when they do the testing,
when EPRI has done the testing, or when licensee has done
pump flow testing, they’ll pick up that valve factor.

But, for blow-down type of conditions, they're
going to need direct data where they’ve done blow-down.

MR. MICHELSON: The disk tilt that's apparently
giving a great deal of a problem of having higher loads
after you’'ve backed off the seat, and so forth, and you had
at the time you tried the breakaway.

And I was wondering how do people how what
that tilt is for their valve, and so forth?

MR. SCARBROUGH: Now, what EPRI is doing, EPRI’s
program has blcw-down data, and then they have valve factors
or friction coefficients they backed out from that. The
licensee, when they used EPRI methodology, may have used a
bounding number, or they can go inside and measure a lot of
those clearances and try to lessen that amount of bounding

margin that they have to include.
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[Slide.]

MR. SCARBROUGH:

220

Do you think that you can take a

so to speak, from the dimensioning that

and use that --

Right, that's --

-~ and use that as an assumption?
Right. And that’s what they’'re
out clean in valve factor, right.

That tilt angle is now in the

No, it’'s not.
Not yet?

Not yet. They’re still using the

They’re using the old simple form.
0ld, simple form.
Sort of like the --

That'’'s right.

Let me go on to the next slide here.

In terms of design basis testing,

they found that many gate valves and some globe and

butterflies required more thrust and torgque to operate than

produced by the vendors.

This I think has changed the minds of a lot of the

licensees about the value of this program. I think they’'ve
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been pretty shocked. 1 think they all thought that they’d
find the old valve under a .3 valve factor. And they're
finding much higher than that, all up to .8’'s and such, and
in a few cases higher than that.

So they changed their own minds regarding the need
to come up with some more appropriate valve factor numbers.

We have had some concerns with the lack of
progress, with dynamic testing, weaknesses in the procedure
and acceptance criteria, and lack of feedback cf those test
results.

But we'’'ve been emphasizing the licensee’'s need to
do that. And I see some progress in that area.

In terms of other activities, needed improvement,
justification for grouping, verification of extrapolation of
the data because in some cases, Oor many cases, you can only
reach maybe 60, 70 or 80 percent of your design basis
difference of pressure.

And you need extrapolated information up to the
design basis conditions.

A few licensees are doing multiple point tests at
various different pressures, but most of them only really do
one. And then they do a linear extrapolation.

And EPRI's looking at that and providing helpful
guidance on that area. So they need to justify that.

More improvement in the valuation of anomalies and
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better involvement of the QA personnel.

Licensees need to pay more attention to regulatory
requirements and tech spec requirements on reporting and
responses with regard to the test results.

So those are some key areas of the testing

[Slide.]

MR. CARROLL: On the subject of testing, we have
just, of course, completed our review of ABWR and System
80+ .

Are you satisfied that those designs have provided
testability to the maximum extent possible, or did you get
involved in that at all?

MR. SCARBROUGH: One of the kev dareas oI *hat is
that we emphasize in those new designs that those valves
have to be fully gualified before they are put in the plant,
and I think that was the major weakness with the current
plants out there.

So that is a key factor in all the documentation
that we sent back to them, and looking at the testing
processes and such, and then to have as much capability in-
plant in situ to test as much flow as possible to
periodically verify that capability.

So we have taken a lot of lessone learned from the
current plants, and try to apply that to those new designs.

MR. MICHELSON: One of the lessons learned in the
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case of ABWR is that it really doesn’t make any difference
within reason how fast the valve closure might be. The |
problem is created in the plant while the valves are still |
trying to close. The problem being, of course, the adverse
environment throughout secondary containment.

That throws a little different light than on other
important aspects such as the environmental qualification of
the powering to the valve, and the valve itself and so
forth, whicl. I think is outside of your problem --

MR. SCARBROUGH: Right.

MR. MICHELSON: -- but still important.

MR. CARROLL: I was thinking particularly of what
I thought was a pretty clever combination of full flow
testing in the 80+ design. They have done, it looks to me
like, a good job there.

MR. SCARBROUGH: We were emphasizing the need for
ttat so 1 am glad that they followed through.

In terms of the periodic verification and post
maintenance testing aspects of generic letter, no utility
had justified a method for periodic verification.

Calloway’s, which is the firs. to complete its 89-
10 program, does have a method, and I will talk a little bit
about that in just a minute.

But most licensees were focusing on static testing

alone with no dynamic at all, and we just did not feel that
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was going to be appropriate.

Post maintenance testing improvements, we have
seen improvements in that area. Corrective action and
trending --

MR. LINDBLAD: Maybe you will talk about
maintenance later, but I am interested in the impact of
maintenance done or not done, or done improperly on the

existing as-found conditions.

improvements, are people doing a pre-maintenance testing as
well?

MR. SCARBROUGH: Typically, not a pre-maintenance.
Now, they will do a --

MR. LINDBLAD: Can you really tell us if, in
operation, the characteristics of the valve will change from
completed maintenance until the next maintenance period?

MR. SCARBROUGH: One of the areas of 89-10 is that
licensees develop margins that will acccommodate degradation
from one maintenance to another.

Now, for preventive maintenance, we have indicated
licensees need to do some pre-mainterance testing because
they need to evaluate how much degradation over time they
had for, like, steam friction coefficients and things of
that nature. So they are aware of the need tc come up with

a value for degradation.
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MR. LINDBLAD: Can you characterize how much
degradation there is in normal operation or non-operation?

MR. SCARBROUGH: Not -- I know licensees typically

MR. LINDBLAD: 1Is there an aging effect, is what I
am saying, on the valve?

MR. SCARBROUGH: It is interesting. From the data
-- from the international meeting, Jerry Weidenhammer of the
Office of Research has a study underway right now to look at
that.

Their first study which came out just recently,
their first results was based on -- I think it was like 18
months or a year. They took some samples and just did
friction of a two pieces or metal, put it into a reactor or
flow condition for a year or so and then raised it.

They had like a 200 percent increase in the
friction, but that was from new to one year in.

They are going to do another after 18 more months
and see what happens from this point to that point, so it
should be interesting to see what happens over that time.
But the pieces seem to be fitting together because EPRI
found that new valves have a much better friction
coefficient than if you stroke them a few times, and now
research has found where if you have these two metals that

are new, and you put them in a reactor for a year or so,

ANN KILEY & ASSOCIATES, LTD,.
Court Reporters
1250 I Street, N.W., Suite 300
Washington, D.C. 20005
(202) 842-0034







15

16

17

18

a9

20

21

23

24

25

227
preconditioned before they are tested because the surface
performance is different from the brand new performance.
That suggests to me that with every cycle of operation,
somehow the valve performance changes.

So do you count months between maintenance or do
you count operations before you need added additional
maintenance?

MR. SCARBROUGH: Right now, licensees are counting
months, like the 18 month PM, preventive maintenance
frequency. But that may be something they get into later.
This is a real new areas. We have spent, really, the last
five years of our efforts just getting the valves qualified,
and now we are into this next stage, but that’s a good point
because we haven’‘'t really talked -- most licensees just
think about timeframe.

MR. MICHELSON: I would think they will find
that’'s an indeterminant because depending on the nature of
the corrosion occurring while it is in the static situation,
the friction factor on the first cycle maybe gquite different
from the friction factor on the very next cycle done ten
minutes later or whatever.

Oftentimes, the reason for maintenance is because
you went and cycled the valve and it didn’'t work like you
liked, so you decided to tear it down or whatever.

That measurement is not indicative. You know, it
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is hard to tell whether it is going to be more or less
depending upon the corrosion product because the wiping
occurs on that cycle; the next cycle see quite a bit
different surface.

Sc it depends on what is happening and it works
both way. I think even a lot of testing that was founu, it
works both ways.

MR. SCARBROUGH: That is true. Corrective action,
we have emphasized a need to further improve that.

Trending, the trending programs were all very brand new, and
they just started getting into place. Training, we’'ve seen
significant improvements in training over the past five
years. I have been very pleased with that. In terms of the
schedule, we found some licenseesg had not made adeguate
progress.

[8lide.]

MR. SCARBROUGH: Let me briefly go through some of
the examples of problems and causes. I will not go through
all of these individual examples, but I want to focus on the
causes and the overall types of problems.

In terms of design and qualification, one of the
main problems is the underestimation of turust and torque
reguirements. It is kind of a design qualification issue
where valve frictinn for gate valves was underpredicted.

There are a number of examples there where valves either
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1 failed during testing, and they found that the switch
. 2 settings were too low or the actuators were undersized, or
3 licensees found, based on the EPRI test data, that their
4 valves might not work under the design basis conditions.
5 At Prairie Island -- you can see it as the fourth
6 item there -- in September ‘93 reported that they had these
7 Powell 8-inch and 10-inch skate valves which were seeing
8 valve factors in the .49 and .93 range, which is guite a bit
9 greater than the .3 which the valve vendor had indicated
10 many years ago.
11 Then, most plants have not been doing as-found
12 testing under 89-10 for design basis testing. That was a
13 decision made back in 1989 that -- let’s focus our energies
. 14 on getting the valves fixed and not spend so much time
15 testing them as found.
16 So a lot of licensees go in and do preventative
17 maintenance, raise the torgue switch settings, lubricate it,
18 do everything they can to make it in the best possible
19 condition and then they run the test.
20 Palo Verde was one plant which did not do that.
21 Thev did as-found testing because they were curious how they
22 would work as-found, and in November they submitted an LER
23 which reported that a number of valves were questionable and
24 might have been inoperable before the program. That is
25 unusual for a plant to even have that information.
. ANN RILEY & ASSOCIATES, LTD.
Court Rrporters
1250 I Street, N.W., Suite 300
Washington, D.C. 20005
(202) 842-0034




V)

10

11

12

13

14

15

16

17

18

19

20

22

23

-4

230
[Slide.]
MR. SCARBROUGH: On the next page --
MR. MICHELSON: I guess there is a message there,
isn't there?
MR. LINDBLAD: Yes, that’s what I was asking about

earlier.

MR. MICHELSON: There is a message whether it was

unusual or not. You must have thought it was unusual enocugh

to look into it. And what is the agency doing about the
fact that the real world of an accident sees the valves as
found, not after being lubricated, tuned up and so forth,
and then found to cooperate.

MR. SCARBROUGH: Exactly. That’s the long-term
program of 89-10, that they have to ensure --

MR. MICHELSON: The research or something?

MR. LINDBLAD: I think Pete is teking notes about
it, so it will not show up on the PRAs.

MR. MICHELSON: A PRA does not know how to do any
of this too well. PRA’'s use nominally loaded valve data
collected over years on all kinds of situations, and not
valves under duress.

MR. SCARBROUGH: Right.

MR. MICHELSON: Because we don’'t have much duress
in a plant. That ‘s what we call an accident, pipe breaks

or something. Then we find out how well these things work.
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closely was that in some cases the globe valves were
coentrolled by the guide area as opposed to the disk area, so
when EPRI plugged back in and used the guide area for these
valves which showed the higher thrust requirements, it
matched.

MR. LINDBLAD: Are you talking about the actuator
loading or are you talking about the fluid resistance
through the valve? I am worried about whether the valve
will pass the flow.

MR. SCARBROUGH: I think we are talking about the
fluid resistance through the flow -- through the valve
because it is the thrust required to open or close that
valve against that flow

MR. LINDBLAD: I understand what your concern is.
I am talking now from the fluid systems engineer’s
viewpoint. Were there any surprises on whether the valve
itself will pass the flow.

MR. SCARBROUGH: I have not heard of it. I don’‘t
know if they have looked into that, but I have not heard.
They have not reported that to us.

MR. LINDBLAD: Okay. Thank you.

MR. SCARBROUGH: We are having a meeting with them
on June 28th and 29%th. 1t is a public meeting. You are
welcomed to have someone attend from ACRS if you would like.

In terms of steam friction coefficient, the old
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For differential pressure, there have been some
underestimations of differential pressure over time, and we
talked about that a little bit, overestimation of the motor
output capability. We have had some concerns with design
basis minimum voltage at the valves.

Motor brakes seemed to have had some problems.
Either they do not hold well enough or they hold too much,
go there is a lot of effort to take those out right now. 8So
we had some events in that area.

[Slide.]

MR. SCARBROUGH: Other areas of degraded voltage
concerns that have occurred, control voltage. In terms of
9-mile point, they had a concern where the starting
contractor was not operating properly. They did not have
enough volts for that. That was a different twist on that
0ld degraded voltage problem.

Ambient temperature effects on motor output, as
the motor heats up, its efficiency decreases and there is
less output from the motor. Limitorque issued a Part 21
lagt May and they have -- licensees have been addressing
that.

Load sensitive behavior, we talked about the
output reduction over dynamic conditions, and that is being
addressed to.

MR. MICHELSON: Just to keep all these various
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things in perspective, such as you find a particular valve
is found to be inoperable, you have to ask how important is
it,

To what extent does the Staff look -- going back
now to really look as to how important some of these valves
might be -- then again we take the example of reactor water
clean up isolation, HPCI iscolation and so forth.

1f you break those high energy lines outside of
containment, you‘ve got a real problem. 8o when one of
those valves fails to function, it ought to create a much
higher level of excitement than when some of the other
valves fail to operate which cannot result in the same kind
of conseguence.

Is somebody trying to develop an importance factor
so you know which ones to worry about the minute you hear?

MR. SCARBROUGH: There is a lot of effort going on
in the industry, NEI and the BWR interest group are looking
at grading the different valves in terms of their
priorities --

MR. MICHELSON: Now they are doing a PRA
examination to try to determine the importance, but PRA
doesn’t reflect such things as the environment created in
the building and so forth? It could, but the PRAs I have
gen have nct yet accounted for environmental coupling of

components and the fact that you ruined the environment when
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the valve failed to function and, as a result, you have a
problem, which is what happens when the reactor water clean-
up lines break and the valves don’'t close. You ruin the
environment and secondary containment.

Therefore, it has to be reflected in a PRA that
shows how the engineered safety features are coming into
play. That coupling is not in there. It could be, and that
is the sorts of things that the agency ought to be thinking
about .

MR. SCARBROUGH: Right. Our main concern is, by
the time the program is over with, al. r safety valves
have to be set up adequately. If they have asked for an
extension, then we get into the risk significance of those
valves in particular. Like we would not expect them to ask
for an extension for a reactor water clean-up valve. Those
really need to be set up as early as possible.

Structural capability, we have found some problems
with yoke cracking, motor pinion keys failing, a lot of this
is a result of the higher thrust requirments that are
imposed on the valves. Very recently a kind of a
combination problem of roll pin in the torgue switches, and
there ig an information notice that we are working on right
now to alert licensees of that potential problem. Pressure
locking thermal binding, we have talked about that, and that

ig the LaSalle event.
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MR. SCARBROUGH: Maintenance and training, I won't
go through all of these, but --

MR. MICHELSON: How about the problems with
lubrication wherein, if you don’t lubricate it in the right
way, or if you put too much grease in the spring, and so
forth, then the valve won't work, how are you approachirg
that one?

MR. SCARBROUGH: A lot of that entraining and the
maintenance to ensure that they have proper guidelines. 1
know Limitorque is putting out periodic technical updates,
and maintenance updates in terms of just expressing to them
how they need to make sure the valves are maintained
properly. We alert licensees to these types of problems of
maintenance and training type problems. There is a lot of
feedback that we give them at the MUG meetings, and they
have meetings themselves at these MUG meetings and committee
meetings to talk about it.

MR. MICHELSON: 1If everybody is talking, then that
is helpful.

MR. SCARBROUGH: So those are some of the areas
there of problems.

[8lide.]

MR. SCARBROUGH: Then the last slide on problems,

root cause and trending, that was an area that initially --
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these are rather old events, but they really need to
emphasize the need to determine the root cause and trend
problems, and that has been a problem in the past with
certain licensees.

MR. MICHELSON: The February ‘93 event at LaSalle
on the RCIC steam line, can you tell me a little more about
it?

MR. SCARBROUGH: What happened there was, on
February 10th, the motor failed -- the valve failed to open
and burned out the motor. I am not sure what they remember.
I don‘t know if they called it a bad motor, or something,
that is kind of a standard cause. So they replaced the
motor and, two weeks later, on the 26th, the same thing
happened, the same situation, it burned out again.

So they really didn’t take a very careful look at
what the root cause was on February 10th. Then on the 26th,
when they had it again, they said, well maybe our root cause
was wrong, and they went back and reassessed it. So this
was emphasizing a need to really make sure you have nailed
down the root cause.

MR. MICHELSON: What did they finally determine
their root cause was?

MR. SCARBROUGH: Pressure locking.

MR. MICHELSON: I beg your pardon?

MR. SCARBROQUGH: Pressure locking.
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MR. LINDBLAD: Was the second test a surveillance
test or was it reguired by operation?

MR. SCARBROUGH: You know, I don’'t remember. I
don‘t remember on that.

MR. LINDBLAD: If it was RCIC, it sounds like it
would have been.

MR. SCARBROUGH: Do you know what the second one
was? I know the first one was surveillance. I don't
remember it, I am sorry.

MR. LINDBLAD: But it was good they did the
garveillance test to find out?

MR. SCARBROUGH: Right, or it wouldn't have worked
when they needed it.

[Slide.]

MR. SCARBROUGH: We talked a little bit about the
mispositioning. This is the proposed Supplement 7 that we
are working on. The Brookhaven study is in. We have been
working on preparing the supplement to determine the need
for PWR plans to address mispositioning. We met with CRGR
on May 10th. They had several questions and comments, and
we have been working to resolve those. So we haven’'t really
nailed that down. But we hope to have something out in the
next month or so.

MR. CARROLL: Carl, why is it that we are iot

looking at these various supplements to the generic letter?
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MR. MICHELSON: The committee hasn’t indicated, at
least to me, any dire compelling desire to see them. We
have discussed them in our mechanical components
subcommittee meeting, but we don‘t hold them very often any
more because, basically, I think the feeling the part of at
least myself and some of the other members was that it is an
issue that was important at the time the subcommittee pushed
it. It appears that it is being resclved, everything is
going fine, and we find better things to do with our time.

I still have basically that feeling but once and a
while we like to get it refreshed by hearing all the stuff
that is going on.

MR. CARROLL: Are you looking at these?

MR. MICHELSON: I have copies of all the
supplements.

MR. CARROLL: Are you locoking at --

MR. MICHELSON: I don’t have 7.

MR. LINDBLAD: Are you getting them
contemporaneously?

MR. MICHELSON: Well, when Igne was here, he used
to bring them toc my attention because he would get them,
whoever takes his place will do the same, I am sure.

MR. CARROLL: Al was getting them to you as they
were being reviewed.

MR. MICHELSON: Yes, because he had a lot of
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interest. We have had a lot of communication with Tom and
the others, we keep close to it, but not in terms of asking
the committee to spend a lot of time on it.

0f course, if the committee is really interested,
there is a lot of things we can talk about in this area.
There are still a lot of unanswered guestions that people
are working on now, and it depends on the degree to which
you want to follow it.

MR. SCARBROUGH: Let me talk a little bit about
pressure lock, and I won't go through all this background
here, but basically there was an AEOD study. We started to
look at it, we had our public workshop in February of this
year, and then we have started to develop this generic
letter which will ask licensees to address power-operated
valves, not only motor-operated valves but power-operated
valves, air-operated, whatever type of valve that would be
under a pressure locking type of situation would need to be
addressed. So those are the areas that we are talking
about .

I want to save some time and I am running out of
time, I want to talk a little kit about the internaticnal
meeting that we had.

MR. MICHELSON: Maybe before we get to that for
just a moment, I would like to hear from you a summary

statement as to the level of industry interest and
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cooperation on this program. I have sensed in the past that
the industry is all aboard and has not been resisting, is
that kind of still the case?

MR. SCARBROUGH: Yes. We met every year, Or we
have in the past three or four years with the BWR owners
group in June, and we meet again with them on June 24th.
Last year, during their presentation, they indicated that
Generic Letter 89-10 has been worthwhile because of all the
problems it has developed, and that is quite a change from
1589,

We present to the MUG group at their meetings all
our activities. They try to relate to us what they are
doing. They get us involved in that. The industry is very
interested in this periodic verification aspects. Some of
the O&M committee members want to take a more lead role in
that to develop an appropriate long-term aging type of
program for monitoring degradation, and we are anxious for
them to take a role in that.

MR. MICHELSON: It would appear to me that the
rest of the users of valves in this country or the world
ought to be very much interested in the program because they
finally are learning how the valves really work.

MR. SCARBROUGH: Yes, there is.

MR. LINDBLAD: I would like to pursue that. I

gathered from what you said that you translated industry to
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mean licensees. How about the actuator vendors? There was
a period of time where the actuator vendor had a very large
ghare of all the actuator business, but nuclear was a small
part of that, and he didn’t seem to enjoy all the attention
he was getting in that regard.

MR. SCARBROUGH: Yes, I think that is probably
still the case because there is even more attention now.
They don’t turn -- the actuator vendor doesn’t turn
information around probably as fast as we would like but
then, again, they have to make a careful decision before
they put out information, but about every six months they
will put out a technical update or maintenance update of
different things that have come up. They meet with the MUG
every meeting and have an hour discussion of all the
guestions that come up and they are very forthright in their
answers. I don’t think they enjoy being in that spotlight,
but they do stand up there and answer those guestions.

MR. LINDBLAD: So the situation has improved as
time goes on?

MR. SCARBROUGH: Yes, I think so.

MR. LINDBLAD: Thank you.

MR. SCARBROUGH: The program status, Generic
Letter 89-10, Callaway is complete. Their periodic
verification program that they are proposing is that they do

dynamic testing, a sampling at the next outage, and develop
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an amount of margin that they need to account for that
degradation, and they are going to submit information after
the next outage to support that margin that they are
developing.

Fort Calhoun and Comanche Peak are ready for
close-ocut and several others are approaching. 1 estimate
about 70 units will be done in the next 18 months in terms
of their current schedules. Then we will have maybe 25 or
so left to deal with after that.

MR. DAVIS: Excuse me. Are RHR valves covered
under this program?

MR. SCARBROUGH: Yes. If they are safety-related,
right.

MR. DAVIS: One of the things that we see
happening at some BWRs is, a void collapse in the system
during shutdown causes a pressure surge which calls for
igolation of the RHR system, sc the valves close and then
have t¢ be reopened to reestablish the cooling. This
happened at Cooper recently, and we are going toc hear about
that later this morning. This program covers that kind of

an event?

MR. SCARBROUGH: They are supposed to cover normal

operations, abnormal events, and accident type conditions.

MR. DAVIS: And shutdown.

MR. SCARBROUGH: Well, it depends on if they are a

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1250 1 Street, N.W., Suite 300
Washington, D.C. 20005
(202) B842-0034




9

10

11

13

14

15

16

17

18

19

245
cold shutdown plant or a hot shutdown plant.

MR. MICHELSON: I don‘t think I can agree. You
are not covering water hammer in this examination so far,
are you?

MR. SCARBROUGH: Not water hammer.

MR. DAVIS: Water hammer I don’‘t think will affect
the valves.

MR. MICHELSON: No, but that is part of that RHR
isolation.

MR. DAVIS: It causes the isolation, yes.

MR. MICHELSON: I think it is beyond the study and
verification that is done here. This program confirms that
if you have a closed valve it will open, or if you have an
open valve it will close under normal or precdicted dynamic
conditions, but not unpredicted. It is not in there. That
was an unpredicted event, I thought.

MR. DAVIS: But it has happened. It is certainly
not an isolated incident.

MR. MICHELSON: I can give you a litany of things
that this program doesn‘t cover that can happen, but this is
an order of magnitude better situation than a few years ago
just for where we are today, but it doesn’t cover
everything. It wasn’t intended to cover anything of that
sort.

MR. SCARBROUGH: Right, you just can’'t cover it.
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In terms of the meeting we had in April over in
Paris, the IAEA and NEA, Nuclear Energy Agency, coordinated
this meeting of MOV specialists, and there were over 100
participants. We had countries represented, Belgium,
Canada, Czech, Finland, France, Germany, Hungary, on and on
going down to the United Kingdom and the U.8. There were
five different sections on regulatory activities, operating
experience, MOV improvement programs, research and
development and testing and maintenance. Then also on the
last day we also toured the EDF testing facility outside of
Paris which was quite impressive.

Some of the highlights were that everybody had
valve problems. The continue to incur around the world, and
there was a tremendous interest in what problems other
people had seen and what are people doing about it.

The regulatory authorities in various countries,
Belgium, France, Germany, Spain, Sweden, the United Kingdom
and us, and the U.S., have requested licensees to do
verification activities of the valve’'s capability. 1In the
U.8. it is Generic Letter 89-10. In Spain for the U.S.
designed plants in Spain, they have to follow 89-10. France
has a different type of program, but it is like Generic
Letter 89-10, and Germany as well. 8o a lot of countries
have programs similar to ours ongoing.

The French activities were very interesting
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because we weren‘t even aware that they were doing all of
this on motor-operated valves. They have had a massive
program underway. A few years ago they had a failure
whick --

MR. LINDBLAD: Excuse me, Mr. Scarbrough, as you
are talking about these activities, are you talking about
activities of regulators or activities of the plant
operators?

MR. SCARBROUGH: Actually both. The regulators
have requested licensees over at their plants to perform DP
testing, to reevaluate their valves for capability.

MR. LINDBLAD: So it is both.

MR. SCARBROUGH: It is both, yes.

MR. LINDBLAD: Thank you.

MR. SCARBROUGH: The French had a program to do a
number of testing of valves in their plants and they found
several valves that they consider to be inoperable in all
their 1,300 megawatt units and their safety injection
gsystems, and their answer was that it was very fortuitous
that they discovered this at the time.

In terms of pressure locking, France and Germany
are really head of us in terms of addressing pressure
locking. The French are installing release in their valves
which could be susceptible, and the Germans have done that

many years ago. At our public workshop on this, the speaker
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from Germany was surprised that we were still looking at it
after all this time.

MR. LINDBLAD: You will remember Carl was
surprised, too.

MR. SCARBROUGH: So that is something that we
found that the French are ahead of us in that area. The
discussion of research activities focused on the U.S., but
the French have done quite a bit of testing, the Germans as
well, and in the United Kingdom, just in the Sizewell plant,
all of their plants in Sizewell will have to be tested under
as much flow as possible as part of the start-up process for
the Sizewell plant, so they are developing quite a bit of
information there as well.

Everyone seems to be increasing the use of
diagnostic systems. The Japanese talked about their systems
that they are developing. It appears as though the U.S. is
probably ahead of the other countries in terms of the
sophistication of the diagnostic equipment, but there is a
lot of effort to improve that elsewhere,

There was quite a bit of discussion of the need
for improvement in the maintenance and periodic testing of
valves, and everyone recognized we needed this improvement,
but no one really had a standard best method that everyocne
would agree to. But there was as strong consensus that that

was needed and that was an area of maybe future work.
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MR. MICHELSON: This was the first international
meeting of this sort that has been held on the valves.

MR. SCARBROUGH: Yes, of this magnitude. We have
met with the British before and the Germans.

MR. MICHELSON: I mean the bringing together of a
large number of experts in the variety of countries in one
location to talk about it. This was, I think, the first
time.

MR. SCARBROUGH: Yes, sir, it was the very first
time. I think everyone was surprised. I know talking to
the coordinators from NEA, they were very surprised that
there was this massive interest out there which they had not
been aware of. Efforts are being made to focus on the most
safety-related valves. Everyone agreed, we needed to focus
on those, but only in the U.S8. is there an ongoing
regulatory and industry evaluation program to look at risk
based methods. For everyone else, it was more kind of hit
and miss.

The conclusions I drew were MOV equipment may be
different in the various plants. A torque switch may be
here rather than here and things of that nature, but they
all work basically the same way. And the problems and
approaches to resolving those problems are all very similar
at all the plant -- all the countries, even if it is not a

U.S. designed type plant. So there was a lot of interest in
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that to continue to meet.

And NEA said at the end of the meeting that they
would reconvene ancother meeting in a couple of years to see
where we are and how we have developed this kind of periodic
verification program. So there was a lot of interest to
continue it as well.

We consider it to be a very successful meeting.

MR. MICHELSON: We have copies of all the papers
from the meeting. I don’t know who is -- you are the
custodian of them now? And how many -- did all members get
those or just some?

Any member who wants -- I found the papers to be
very good. By and large they were very good. The depth of
quality was varying a little, but they all were working on
the right -- seemed to be working on the right kinds of
problems.

MR. SCARBROUGH: Right. And the language was
English. Everyone spoke in English, which was quite
difficult for some of the members. But there was very good
communication among all of the participants.

MR. CARROLL: The French permitted that.

MR. SCARBROUGH: Yes, that was a shock.

[Laughter. ]

MR. MICHELSON: It wasn’'t really their meeting so

they did not dictate the language.
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MR. SCARBROUGH: Many of the gentlemen spoke
English better than I did, so it worked out quite well.

In terms of EPRI, very quickly in my last two
minutes, I want to let you know where EPRI is on its
program. They have conducted -- most -- I think all of
their testing basically is done, in terms of the flow loops
and the gathering of the data from the plants. They are
evaluating their test data right now. They have found many
of t* thrust requirements to be unpredicted. They -- we
prepared an information notice, 93-88, which gave the status
of the program and many licensees are starting to implement
that data.

Commonwealth Edison just recently declared several
valves inoperable based on that data alone. So there was a
tremendous recognition that the data is very important among
the licensees.

MR. LINDBLAD: When a valve vendor under-predicts
the thrust required to operate the valve, does that only
affect the actuator or does he have to go back and change
the stem?

MR. SCARBROUGH: Usually, it would conly affect the
actuator itself.

MR. LINDBLAD: You spoke of some very large

factors on some locations. Have any stems had to be changed

for --
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MR. SCARBROUGH: Socme stems, some actuators, some
internal parts of the actuators. There has been a --

MR. LINDBLAD: I’'m talking about the valve now,
the valve stem not the actuator stem.

MR. SCARBROUGH: Well, they’re conaected. Yes.
There’'s (uite a bit of modification --

MR. MICHELSON: Are they getting to where the
boltirng is no longer adequate? I‘ve seen operators in the
past tear the bolting right out because they are a little
too hefty.

MR. SCARBROUGH: They do have to evaluate the
bolting --

MR. MICHELSON: If you keep pushing them up,
you're going to stress a new point and you wonder about
pulling the bonnet off.

MR. SCARBROUGH: That’s right. And all those weak
links have to be addressed.

We're -- licensees have identified the immediate
problems and we are meeting with the -- EPRI has submitted
the top of the report, or at least the initial phase of it,
and we are starting to review all of the reports that EPRI
has prepared and we are meeting with -- meet with EPRI --

MR. MICHELSON: Are those available to the public
yet or just to you?

MR. SCARBROUGH: They are submitted to, 1 guess,
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NRC but I don’'t see why they wouldn’t be public documents.

MR. MICHELSON: We could get a copy of the EPRI
reports.

MR. SCARBROUGH: We will check on that and see if
there are any -- what the proprietary -- a lot of them are
going to be proprietary so there would be that protection
involved.

MR. MICHELSON: We can handle them with
proprietary all right. 1 just wondered how widespread they
were being disseminated so far.

[S8lide.]

MR. SCARBROUGH: There are current activities. I
think I kind of mentioned a lot of these as we kind of went
along. Our Part 2 inspections, reviewing the closeout for
those licensees that have completed their programs,
reviewing schedule extensions, study mispositioning, the
pressure locking, the top of the report from EPRI and the
symposium that we are having July 18 to 21st here in
Washington with ASME. If you all haven’t heard about it,
it's going to be a very good meeting. We have them about
every other year and I think this one locks probably the
best of all of them. ‘

MR. MICHELSON: That'’'s going to be held where?

MR. SCARBROUGH: The Hyatt Regency downtown. And

you all should have received a brochure.
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MR. LINDBLAD: Mr. Carroll and I have the same
background in the same industry and one of the
characteristics of civilian power plant design and
construction is that it has been weak in qualification
testing of components whereas when we talk about some of the
other large engineering projects in the world, when we talk
about aircraft or space vehicles or things like that,
extensive gualification testing of components goes on before
they are incorporated into designs.

1 believe the steam power plant business, which is
at the roots of the nuclear industry believes that since it
was formed in 1910 or something early like that, all of this
plant experience has built up a volume of experience that
does not reqguire qualification testing in these components.
But the point is well taken. I believe it is one of the
things that we have to be alert to and aware of and as we
look at particular components of where should they be
gqualified by test.

MR. CARROLL: I guess the point I was making,
should there be some proactive effort tec ask the qguestion,
are there other places --

MR. MICHELSON: Do you want to look arcund and see
where else the bones are buried?

MR. LINDBLAD: Both of these systemes we are

talking about are purchased to what is called voluntary

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1250 I Street, N.W., Suite 300
Washington, D.C. 20005
(202) B42-0034



10

13

12

13

14

15

16

17

i8

19

20

21

23

24

25

256
national standards. And say requirements and the like that
basically impose on the vendors the responsibility to
qualify their component to some standard and the credibility
of the vendor is usually what is at stake.

MR. MICHELSON: It is usually our unigue
application that brings out the shortcomings which are
otherwise not known or noticed.

MR. LINDBLAD: Either that or a lack of the
designer’s understanding that there may be weakness in the
national standard.

MR, MICHELSON: I ran into that a little bit on
refrigeration systems which, because of the unique
characteristics of what we demand from that refrigeration
gystem, especially in terms of accident reloadings and all
this sort of thing, thie is not an application that other
pecple worry about. But we probably should be very worried
about it, at least to make sure that we thoroughly
understand it.

MR. CARROLL: That is why we hopefully have the
Staff’s attention.

MR. MICHELSON: They have been purported to be
writing a standard review plan for years now and never wrote
it, so 1 don’'t know how much attention we really got.

MR. CARROLL: Marty Virgilio seems to want to have

a say on all of this.
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MR, VIRGILIO: Back for the third day in a row,
thieg is Marty Virgilio from the NRC Staff.

As a result of Thermo-Lag issues and alsc as a
result of the EQ issues that came up when we were going back
and looking at plant life extension, the Staff has
undertaken now and has just begun a systematic effort to go
back and lock at those situations and programs that have
attributes similar to what we wound up with on Thermo-Lag,
these test programs and EQ test programs, where there may be
some concern or some opportunity where we let something go
by without thoroughly and exhaustively looking back at how
it was qualified.

So the first step is to look at where has the
staff evaluated or accepted programs or situations or
gualifications that have these kinds of attributes. Then I
think we are going to go back and systematically evaluate
like we are currently going back through the EQ program, the
adequacy of previous decisions.

Now, that is currently covered under our fire
protection task action plan. I don’t know if we briefed you
on that, but I know we quarterly provide updates of that
plan to the Commission and send you copies.

MR. MICHELSON: I think the subcommittee said they
would get to that in a subsequent meeting.

MR. LINDBLAD: Mr. Scarbrough, I have one other --
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you have given us a number of anecdotes of valve
maloperation. Is there a systematic approach to convert
some of this to both good and bad experience into PRA
numbers?

MR. SCARBROUGH: There have been discussions of
that. I think what the decigion was made, rather than
trying to do it in midstream while 89-10 was undergoing,
wait until the program is over with in the next year or so
and then go back and reassess whether or not any basic
number changes need to be made to the PRAs. But we have
thought about that but we had thought, well, try not to do
it in midstream but let’s wait until we finish and then
reassess it,

MR. LINDBLAD: And you are only talking about the
bad performance, not the good performance?

MR. SCARBROUGH: Right. We see quite a bit of
improvement in the performance based on the 8%-10 program.

MR. MICHELSON: Any other guestions?

MR. DAVIS: I want to follow up on Bill's
question. PRAs generally, or a lot of them at least, have
looked at the sensitivity of valve failure raies to the core
damage frequency and have ranged the failure rate over a
rather wide range.

MR. MICHELSON: What they have not done is look at

the consequence if it were to fail in terms of environmental
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item called Operating Experience. We are scheduled for a
break at 10:30.

MR. CARROLL: Would it be better to take our break
now?

MR. KRESS: That’'s the subject I was going to
bring up. What do you think?

Let’s do that. Let’s take a 15-minute break at
thie peoint and be back at 10:25.

[Recess. ]

MR. KRESS: The meeting will please come back to
order.

Jay, this is your issue. I will turn the floor
over to you.

MR. CARROLL: Okay.

Th .s is one of our periodic briefings on operating
events and the two events we’re going to hear about today
are the event at Cooper involving loss of shutdown cooling
and I guess it has happened elsewhere. And the event at
Sequoyah with the famous gas bubble.

With that, I will turn it over to Al Chaffee and I
will look to you to play ringmaster and make sure that we
get both of the events well covered in the hour and 35
minutes we have.

MR. CHAFFEE: We have some people nhere to help us

do that. For the first discussion on the Cooper event and

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1250 I Street, N.W., Suite 300
Washington, D.C. 20005
(202) 842-0034







10

k1

1.4

i3

14

16

b

18

19

22

23

24

262
Hunemuller. 1 am with the Events Assessment Branch. 1 am a
Senior Operation Engineer. Back about a year or so age in
February, I joined the Events Assessment Branch. 1 was
previously in the Operator Licensing Branch as a BWR
Examiner in charge of their efforts on fitness for duty
program and simulator certifications.

Prior to that, I had worked for Dwayne Arnold as a
Senior Reactor Operator, STA and Design Engineer. I was
with them for about six years and before that I had worked
for General Electric for about two years as a nuclear
engineer in Design.

[Slide.]

MR. HUNEMULLER: Starting in on this first event,
I do want to emphasize that this is not just a Cooper event,
although that is the first one we are going to talk about.
There are several other events that will be discussed.

We call it loss of shutdown cocling due to
pressure transients. Pressure transients in this case, we
are talking about water hammer and clearing of air voids
really, so it is not pressure transients in terms of normal
pressure transients.

[Slide.]

MR. HUNEMULLER: All of these events involve loss
of shutdown cooling caused by short durations or short

pressure transients and their result in short duration
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losses or shutdown cocling.

None of these events have involved a long-term
loss of RHR or shutdown cooling. All of these events that I
have been talking about were due either to clearing cor
collapse of air or steam vapor voids.

What happens when they clear, as you get a --
there are pressure switches on the low pressure suction
piping of the RHR system that actuate a relatively low
pressure, usually 75 to 100 pounds to protect this low
piping from reactor piping -- reactor pressure piping that
may be at operating pressure.

And the shutdown cooling piping is, in the Cooper
case, 150 pounds. At some plants it is higher, maybe up to
600 pounds.

MR. LINDBLAD: And these pressure switches, what
kind of time constants do they have? Are they Bordon tubes
or are they transmitter type Barton cells?

But in any case they have a fast response?

MR. HUNEMULLER: Fast responding.

MR. LINDBLAD: Even though it may not be required
that they be fast responding?

MR. HUNEMULLER: That’'e correct.

MR. LINDBLAD: Okay. Thank you.

MR. HUNEMULLER: And, in fact, that is something I

will bring up as a possible solution that that one licensee
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shutting down?

MR. HUNEMULLEr: Yes, and, in fact, had
established shutdown cooliing in this case. That does make
this event somewhat different from the events I am going to
talk about after the Cooper event.

In this case, they believe the collapse of the

void in the RHR reactor recirc piping was the mest probable

cause.
MR. CARROLL: Void is a steam void?
MR. HUNEMULLER: 1In this case, it is a steam void,
yes. In all of these events they are not necessarily steam

voids, they may be air pockets, especially in
instrumentation. But I will come to that on the other
events.

MR. CARROLL: So that suggests that someplace in
the RHR system we had temperatures guite a bit higher than
those existing in the vessel?

MR. HUNEMULLER: Right. They established shutdown
cooling as they are depressurizing when the inner lock on
these pressure switches clear. Then they continue reactors
depressurization. If a section of this piping has trapped
hot water as they continue to depressurize, it can vaporize
and you don't really know when that is going to clear. That
is really what happened in this case.

This drawing actually shows the line up that
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Cooper was in in this case. Coming off the recirc A loop is
the shutdown cooling suction line through valves 18 and 17.
Through their 15 valves to the B RHR side. In this case,
the D pump was running. It comes through there and through
the heat exchanger and through this 12 valve.

The little T's indicate that these valves may be
throttled to establish their cool down rate. 1In their case,
administrative, 90 degrees fahrenheit per hour. Right up
through there to the LPCI injection valves, 27 and 25 in
this case, and then into the discharge of the B recirc pump
with its discharge valve closed. The A side s actually
shown in the condition that they were in in all these.

Their LPCI injection valves both closed. These
other valves closed. The system was actually being prepared
for maintenance on the 27 valve, I believe.

MR. LINDBLAD: What is the relative elevation of
RHR to the reactor vessel? Is the RHR system low in the
structure? Is there submergence on that RHR?

MR. HUNEMULLER: Depending on which section you

are taking about because it is connected to so many things.

MR. LINDBLAD: So it is distributed throughout the
building?
MR. HUNEMULLER: Right.

MR. LINDBLAD: Thank you.
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MR. CARROLL: But the lowest eguipment in that
system is quite a number of feet below the bottom of the
reactor vessel?

MR. HUNEMULLER: Yes. I am going to switch to
the other drawing that is in your package. This was a
composite drawing provided to us at our request following
this event.

This may come back to the guestion of where a void
might have been formed. The licensee believes the void was
formed at this location, which is in the A side LPCI
injection piping after the two closed valves that we showed
cn the other drawing where it taps into the A recirc pump
discharge.

This piping is 24-inch diameter piping. This is a
relatively high elevation horizontal piping location, so
that ie one of the reasons they think it was susceptible to
the void formation.

MR. MICHELSON: Are they true isometric or a
schematic isometric? Do you understand what I am asking? A
true isometric is the real isometric drawing depicting the
exact elevations and everything, every single loop, every
single bend is in a true isometric.

Schematic isometrics are just kind of three-
dimensional cartoons. I think that is all this is.

MR. HUNEMULLER: That's all this is.
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MR. MICHELSON: You will find a lot of places for
air pocket formation and so forth if you look at a true
isometric as opposed to a cartoon.

MR. HUNEMULLER: The licensee developed this from
those true isometric drawings.

MR. DAVIS: 1 hope the pipe doesn’t really look
like that.

MR. HUNEMULLER: No. This is to help get it onto
the compesite drawing.

MR. MICHELSON: It has no elevation, which is very
important in understanding where air might pocket. This is
almost a useless drawing to analyze from. Almost useless.

MR. CARROLL: The elevations have some realism to
them, don’t they?

MR. MICHELSON: But not the scale.

MR. HUNEMULLER: Well, I would hate to put any
real analysis into using this drawing. Like I said, I would
not use this drawing for analysis.

MR. MICHELSON: That's for sure.

MR. HUNEMULLER: I think it is pretty good for
illustration.

MR. CARROLL: Especially for us.

MR. HUNEMULLER: The other thing this shows is the
recirc A loop shutdown cocling off of the A loop going off

to the shutdown cooling suction valves and then off to the B
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loop.

Then this is the continuation of the recirc
piping. This recirc pump A was running. This is what we
showed on the cther drawing, that these valves were open and
that pump was running.

These are the pressure switches that pick up on
the 75 pound isolation, the shutdown cooling suction
pressure isolation.

The reason they think this was the location, there
are several reasons, actually. Number 1, it is in this
relatively stagnant section of piping, a relatively high
elevation horizontal. That section of piping had the
adequate volume required to meet with the observed level
decrease.

1f the void collapsed in that location, they would
have observed these pressure switches pick up from the
pressure shock, and that, in fact, did happen.

There was someone working in the area of this
valve who identified a noise, a bang. There was also
someone in the vicinity of the running RHR pump, which was
on the B side, the D pump. They did not observe any
indications of cavitation.

MR. LINDBLAD: Those symptoms that you just spoke
of would be applicable to both air or steam voids. Why do

they think it is a steam bubble collapse?
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MR. HUNEMULLER: I think primarily just the volume
that was involved given the known history of these types of
events, which I will continue as we go through more of these
events.

In this case, steam just seems to be the more
likely case.

MR. LINDBLAD: Generally, I would look for steam
bubhle where there was a hot spot from some prior operation
or the like. 1Is there any such?

MR. HUNEMULLER: That is essentially the case in
this.

MR. LINDBLAD: 1 see.

MR. HUNEMULLER: This is a hot, stagnant loop of
piping. They initiate --

MR. LINDBLAD: I'm sorry. How do they get both
hot and stagnant?

MR. HUNEMULLER: Well, because these are the RHR
LPCI injection valves, also the isoclation valves, and there
is no flow through this line. However, this recirc pump is
running.

MR. MICHELSON: What is it flowing to?

MR. HUNZMULLER: Through this line to the reactor.

MR. MICHELSON: All right. And where is your
point of entry back to the reactor? I thought it was

through the injection line beoiling water reactors.
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MR. HUNEMULLER: The injection line is into the
recirc loop.
MR. MICHELSON: Yes. Right, injection injects
into the recirc loop, but it comes out through that
injection line, and that is the recirc path, isn‘t it?

MR. HUNEMULLER: This would be in this piping

here.

MR. MICHELSON: Right.

MR. HUNEMULLER: This pump is running.

MR. MICHELSON: Yes.

MR. HUNEMULLER: There is no flow through this
pipe.

MR. MICHELSON: Okay. Now, those two valves are
the two that show on your isometric there as so-called loop
injection.

MR. HUNEMULLER: Right. They are the LPCI
injection valves.

MR. MICHELSON: You have to flow through that to
recirculate from the reactor back to the reactor.

MR. HUNEMULLER: In this case you are using the
RHR B loop for --

MR. MICHELSON: ©Oh, the A was not running?

MR. HUNEMULLER: The A was not running.

MR. MICHELSON: Okay.

MR. HUNEMULLER: RHR A is out of service.
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MR. MICHELSON: Then there is no hot water in the
A pipe at the junction where you are claiming there is some
heat nearby. If only the B is running, then that’'s over on
another loop and that’s -- if you would show your other
picture again, the question is where is the heat coming
from.

The A is shutdown, and 1 thought that pipe was
relatively cool now.

MR. HUNEMULLER: Well, you start shutdown and
cooling while you are still pressurized, and they continue
to depressurize as they do thais.

MR. MICHELSON: I think the question that was
asked of you though is where is the heat coming from.

MR. CHAFFEE: I think the answer is that that
particular portion there, the temperature of that line was
established when the plant was operating, and I believe the
gituation is that they shut the plant down because there was
no flow in that line.

It sounds like the speculation is that that piping
area continued to remain -- most of its heat from when the
plant was operating.

MR. MICHELSON: It was a timing gquestion then? It
was hot shortly before. 1 don’t know how far.

MR. CHAFFEE: Right. And then the other thing is

that when the void collapse actually occurred, that occurred
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at the end of a period of time when they were still
depressurizing the plant, isn’t that correct? Wasn’t
pressure still decreasing two hours before they actually had
this occur?

MR. HUNEMULLER: Well, at the time that this
occurred, they were believe 200 degrees.

MR. CHAFFEE: But hadn’t the pressure been going
down as they decreasing temperature?

MR. HUNEMULLER: Right. They had been decreasing
pressure for some time, the two hours, the two and one-half
hours.

MR. MICHELSCON: They were coming down on both A
and B and then you shut A off and just used B?

MR. CHAFFEE: They never used the line where the
void was.

MR. MICHELSON: If you don’t use that line, you
never use the A pump --

MR. CHAFFEE: The A pump is a recirc pump that was
always running.

MR. MICHELSON: Recirculating to what?

MR. CHAFFEE: To the vessels.

MR. MICHELSON: The line’'s got to go through the
return line.

MR. CHAFFEE: No, because the recirc just takes

from the vessel, puts back in the vessel but it is not part
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of shutdown cooling. They were using the B shutdown cooling
pump, which is also a B recirc pump, and we are using that,
but they were using the other side of the system’s RHR
system and they never used that particular leg.

MR. MICHELSON: I think we are getting recirc
mixed up.

MR. CHAFFEE: Exactly.

MR. MICHELSON: 1It’'s the recirculation outside the
vessel that I am talking about. You are talking about the
internal recirculation, no problem there.

MR. CHAFFEE: Right,

MR. MICHELSON: But on the external you said that
they never used the A pump.

MR. CHAFFEE: They never used the A RHR pump.

MR, MICHELSON: Okay. The area depicted there is
the area that you see temperatures coming from water tha:
might have been recirculated through A and if it was never
recirculated it ought to be quite coel if not cold.

MR. CHAFFEE: I think the confusion is that in
that drawing where it shows a recirc pump that A recirc pump
is not part of shutdown cooling.

MR. MICHELSON: I am talking about A RHR pump.

MR. CHAFFEE: The A RHR pump is never used to

circulate water through the --

MR. MICHELSON: That is all cold water there? |
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MR. CHAFFEE: The belief is that that line, which
is inside the drywell, has a certain amount of heat.

MR. MICHELSON: That is outside the drywell. The
drywell is on the left-hand side of the drawing where you
show the penetrations. That is where the drywell is.

MR. CHAFFEE: The piping toc the right of the
penetrations are --

MR. MICHELSON: They have their RHR pump inside
the drywell?

MR. CHAFFEE: That pump is not the RHR pump. That
is the recirc pump.

MR. CARROLL: The reactor recirc pump, Carl.

MR. MICHELSON: I stand corrected. I understand
the drawing now. Thank you.

MR. HUNEMULLER: I kind of lost track of where I
was here. They believe their physical indications and their
instrumentation agree with a void collapse in this location.
Another possible location they evaluated was actually in the
shutdown cooling suction line. However, due to a couple of
fluid flow considerations they don’t believe that is where
that was.

[Slide.]

MR. HUNEMULLER: Number one, they didn’'t get a
flow restriction that would have been caused by a void

formation in their indications, and this ie in the flow path
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30 they should have seen that, and being in the flow path
that should have cleared when the flow was established, so
they don’t bel.eve that that was a very good location for
that to have occurred and they believe this is where it
happened.

MR. DAVIS: How high did the pressure surge go?
Did they have a recording of that?

MR. HUNEMULLER: They got an analysis from their
vendor. They reported they believed the pressure, peak
pressure at that location, was I think they said 296 pounds
and they think the pressure at this location was right at
the actuation set point, about 75 pounds.

The reason they think that is because if you would
travel down thig line further to the RHR pump, RHR pump

suction also has a pressure switch set at 100 which did not

actuate.

MR. DAVIS: Thank you.

[Pause. ]

[slide.]

MR. HUNEMULLER: This next event was a Vermont
Yankee event. This was in December of ’‘93. In this case

this is what I would classify as a more typical example.
Shutdown cooling isolation while they were attempting to
start the RHR pump and they opened the LPCI injection valve

and the vessel level decreased three inches znd it was re-
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pressure boundary because of the low pressure shutdown
cooling suction piping becomes part of that pressure
boundary and you don’t want to exceed its design pressure.

1 think that is the safety basis of those pressure switches
is just for that function.

[Slide.]

MR. HUNEMULLER: And I will move on to the next
plant then.

This is a series of events at Fitzpatrick that
occurred in February and March and May of ‘93. All three
occasions they managed to successfully establish shutdown
cooling on the second attempt.

The second bullet is kind of a sideline,
interesting aspect on the May 19th event. 1In their case,
reactor water level decreased 17 inches. I should say that
was indicated level. What they believe happened is that
water moved from the downcomer region to the moisture
separators upon pump start or because in this particular
event they did not have forced circulation in effect so when
they initiated forced circulation through RHR through the
downcomer level down, given the indicated level decrease.

That messed up with their calculations. They did
do an analysis and clearly established that RHR piping could
not have absorbed that kind of a level decrease and it had

to go somewhere else and the level decrease matched up with
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the volume of the moisture separators that they postulated.

MR. CARROLL: Now in none of these events were we
anywhere near uncovering the top of the core?

MR. HUNEMULLER: That is correct.

MR. CARROLL: How much margin typically?

MR. HUNEMULLER: The level is maintained
relatively high when you establish the downcooling. I am
not sure that I have a good estimate to give you but higher
than your normal level, probably higher than your normal
high level alarm.

MR. MICHELSON: During post-LOCA recovery is it
permissible to go back »n direct recirculation towards the
end of the event to get the thing down to cold conditions,
get the reactor down? 1Is that permissible after a LOCA? It
is not a prohibited mode as far as you know?

The first mode, of course is the beginning of the
LOCA. You are drawing from the suppression chamber and
recirculating into the reactor as a flooder, but once you
get your elevations up you do not want to keep bringing all
the water in. Then you start on a direct recirculation, is
that right?

MR. CHAFFEE: 1 guess we think that is the answer.

MR. MICHELSON: Okay, thank you.

It is in that mode that you start worrying about

some of these funny phenomena now showing up because of
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what ‘s happened during the recirculation from the torus
portion of the operation when you are going to ingest large
amounts of air and so forth into the system.

MR. HUNEMULLER: Are we ready to move on?

MR. MICHELSON: Yes.

MR. EUNEMULLER: In spite of the last side issue,
the root cause of the shutdown cooling isclations at
Fitzpatrick were determined to be trapped air in their
instrument tubing and just one of the pressure switches,
only one ie required to get the isolation.

MR. LINDBLAD: Tell me how that results in a high
pressure signal.

MR. HUNEMULLER: When the air clears the system it
is again a shock, in this case in the instrument tubing.

MR. LINDBLAD: How did it clear the system? Isn’t
the pressure switch a dead-ended line and where does the
trapped air go?

MR. HUNEMULLER: I am not sure I can tell you
where that goes. GE has postulated that is the situation.

MR. LINDBLAD: I am trying to visualize how that
would give you a high signal.

MR. CARROLL: The trapped says that there needs to
be a damper.

MR. LINDBLAD: But I don’t know how that gives a

high pressure isolation signal. That’s what I am trying to
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understand.

MR. HUNEMULLER: I do not think it has been
addressed in the responses either.

VOICE: As you depressurize that, previously
pressurized air would expand perhaps beyond the length of
the line or at a different elevation and then clear out that
way, be replaced by water, which would then hammer on the
switch.

MR. MICHELSON: I think they are concerned about
the trapping of air in the instrument and instrument line
and the only way you get that out is to vent it off. You
have to go back to the instrument and then take the air out
of it. You cannot do all of that during these transients,
obviously.

MR. CARROLL: What he is saying is that there was
air there when you were at high pressure, higher pressure,
and as you go down in pressure, this air expands and comes
out of the line and is replaced with water, which is causing
the water hammer, which I have a little problem with.

MR. MICHELSON: It just expands. If it cools down
later, it contracts again.

MR. CHAFFEE: Yes, but these instrument lines take
a lot of different pathways. I mean they go up, they go
down -- and so I guess it‘s hard to imagine but perhaps as

it expands you could get some geometry, like you do for
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other water hammers where the gas escaping quickly allows, I
guess it allows the water to go back in there and replace it
and it causes a hammering effect.

MR. LINDBLAD: It was 2ither boil or Pascal. They
gtill transmit pressure, both the air and che water, and
that is what I am trying to visualize.

You think there is some mechanism in which the
trapped air is released and that causes a insurge of water,
and that is what I don’t visualize.

MR. CHAFFEE: That is again speculation. I don’‘t
have a good handle on it.

MR. LINDBLAD: Thank you.

MR. HUNEMULLER: I don’'t think that was addressed
in GE’'s either. Given this is a postulated cause, their
immediate corrective action was to ensure the sensing line
was vented and backfilled, as you mentioned, and their long-
term corrective action is to reroute the sensing line.

MR. CARROLL: To get rid of air traps?

MR. HUNEMULLER: To get rid of the air traps, yes.

MR. SEALE: I believe you said you had this event
three times in a relatively short period of time.

MR. HUNEMULLER: Yes.

MR. SEALE: Since then, since they have done this
immediate corrective action, have you had a similar thing

happen again? Have you had the opportunity for a similar
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thing to happen?

MR. HUNEMULLER: I am not aware of any others
happening at Fitzpatrick but I don’t know their operating
history to tell you --

MR. SEALE: It would be nice to know whether this
in fact corrected the problem. That would suggest that even
though we do not understand exactly what the mechanism was
that at least they did something that did the right thing.

MR. MICHELSON: What was thought to be the source
of the air that became entrapped, if it was air?

Now we have been speculating back and forth about
steam and air. I assume this was air in this case, is that
right?

MR. HUNEMULLER: Right.

MR. MICHELSON: Where did the air come from?

MR. DAVIS: Instrument tubing.

MR. MICHELSON: It didn’t come from the instrument
tube. Those are all vented at the time you set up the
instrument.

MR. HUNEMULLER: It is postulated that air enters
the system during draining, flushing and filling operations
that go on prior to establishing shutdown cooling and like I
said, their immediate action was to make sure that they
properly vented and backfilled.

MR. MICHELSON: That is when they thought they got
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the air in or how they got it in, okay.

MR, CARROLL: Does the gentleman from Cooper have
any insights into this? You can come sit up here, if you
like.

MR. SMITH: I am Greg Smith, with Nebraska Public
Power, which is the licensee for Cooper Nuclear Station. 1
can’'t really speak, I guess, on what Fitzpatrick does, or
their particular evolutions. But, we do periocdically
perform backfilling, et cetera, on various transmitters.

Again, I'm not sure how our evolutions compare
with theirs, but it is a potential means of introducing air.

To the best of my recollection, we haven‘t had
problems in this regard, backfilling and introducing air
into the instrument lines.

But, again, 1 can’'t speak for Fitzpatrick plant.

MR. CARROLL: Okay. Thank you.

You could sit there, if you want, in case there
are other gquestions. Or, you can leave.

MR. HUNEMULLER: The next bulletin I just wanted
to bring up, these are just some more recent examples.
Cooper, Grand Gulf and Vermont Yankee have had previous
gsimilar events, all of them attributed to deficiencies in
the <nut-down cooling. Call them warming procedures, but
those are the draining, flushing, refilling.

MR. MICHELSON: Are these instruments outside of
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containment?

MR. HUNEMULLER: These pressure switches are --

MR. MICHELSON: The transmitters, are they outside
of containment? Are the sensing lines penetrating
containment? At the Cooper.

MR. SMITH: Yes, I would say that is true for all
EWRs. These are cutside and, in fact, we have signs and
other precautions posted to prevent any sort of inadvertent
bumping, or any mechanical agitation of these devices during
operation or other evolutions.

MR. MICHELSON: But, you back and vent fill from
outside of containment?

MR. SMITH: Yes, sir.

MR. MICHELSON: Thank you.

MR. HUNEMULLER: Thank you.

MR. DAVIS: Were any of these events processed
through the action and seguence precursor program, Or are
they going to be, do you know?

MR. CHAFFEE: I don‘t believe any of them were,
but I don’'t know that for a fact. And, in part, because
they were set-down events. And I think what’s true is
typically the § process is not used on shutdown events.

MR. CARROLL: I don’'t see them being any more than
a nuisance I don‘t see a lot of safety significance to

them.
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affecting instruments for a further post-LOCA operation
later on. And that’'s where I think you have to think about.

MR. LINDBLAD: I can understand how they might
affect DP cells in level instruments. I have procblems
understanding how they affect pressure switches.

MR. MICHELSON: Well, they may even affect flow,
depending on your piping configuration. You can have high-
point loops that will get virtually choked off with a
concentration of air being stripped ocut of the water as it
passes through the loops that was picked up back in the
suppression chamber.

So these things are -- this is a lesson during
shutdown, but it has potential implications on how things
work during an accident.

MR. LINDBLAD: My concern is even simpler. 1I'm
worried about the RHR isolating and then the valves failing
closed, not being able to operate, or not being able to
reopen them.

I’ve heard about these this morning.

MR. CARROLL: &1l these valves, of course, cap be
manually opened, I believe, if you had to.

MR. DAVIS: If you had time.

MR. CARROLL: You're shut down. You've got lots
of time before the temperature is going to rise very far.

MR. MICHELSON: I had not thought about the
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possibility of interfering with valve operation, only with
the fluid flow itself and the -- because of trapping of air
in the piping configuration. It's very sensitive to the
configuration.

Also, this air gets stripped out in the pump
itself, and you tend to build up air in the top part of the
section of the pump.

And during post-accident, this is not the time to
be starting to raise these kinds of questions. And this is
a little hint as to air does get into these systems. It can
be a real problem. And it’s just a word of caution.

MR. CARROLL: ©Oh, I mean, I think what you're
talking about is an interesting issue. But I don’‘’t think -
it’s a very longstanding issue, but I don’t think it’s this
issue.

MR. MICHELSON: No. This is a small hint of what
kind of problems you get once you get air in the systems.

MR. CARROLL: Pete, even if you can’'t open the
valves, what happens?

MR. DAVIS: You heat up. You’ve got the reactor
vessel vented. You heat up and boil off.

MR. CARROLL: Yes, they do have the vessel vented.

MR. DAVIS: Yes.

MR. CARROLL: So now you‘re also going to

postulate you can’t close the vent valves?
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MR. DAVIS: 1If you could, that would be a
momentary fix, but you’d eventually get the pressure up to
some relief valve setting.

MR. CARROLL: No, I'm not saying -- you can dump
the steam through the bypass system, to the condenser.
There’'s a lot of things you can do.

MR. DAVIS: That'’'s why I‘d like to see it
processed through the seguence program, to see if, in fact,
it --

MR. CARROLL: But I think Al is right. 1I don’t
think they are at present geared up to do all of the
shutdown events.

MR. MICHELSON: I think the thing to worr»y about
is less infcrmation that might be coming from instruments
that have an air problem. And the operator not recognizing
that they have an air problem, and maybe taking wrong
operating steps. I think that’s how you would start backing
intc a serious, you know, the kind that would lead you to
think we'd worry about an accident precursor program.

MR. CHAFFEE: As far as ’'as builts,’ I think
there’s activity underway to try to get some shutdown
models. I guess I'm not positive as to whether or not that
shutdown model activity, if that is clearly linked to ASP or
not.

Do you happen to know the answer to that, Bob?
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MR. SEALE: Based on information that we got from
AEOD on the, you know, the, quote/unquote, "ASP Program," I
don’'t believe they have any shutdown molde in place.
Anything they would do on a shutdown event would be ad hoc.

And they would restrict themselves to more seriocus
situations. I believe, on the NRR side, staff has explored
modeling shutdown kinds of events, but I don’t believe
there’s anything --

MR. DAVIS: I do know that Sandia has recently
completed a shutdown risk model for Grand Gulf. And it’'s a
rather extensive assessment of shutdown risks. And that
could be used, I think, to look at some of these events,
possibly.

MR. CARROLL: As well as Brook Haven has done the
same thing on Surrey. Those reports are now out.

MR. SEALE: These are all BWRs rather than Surrey.

MR. CARROLL: Well, I'm just seying that’s a basis
for getting BWRs into the shutdown business.

MR. POWERS: Pete, I think the shutdown PRAs are
still pretty primitive on both of those studies.

MR. DAVIS: The one that T saw that Mr. Whitehead
is working on at Sandia has extensive event trees. And --

MR. CARROLL: Except it is just a fraction of the
total possible event trees.

Al, that brings up a point. Pete has asked that
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MR. CHAFFEE: We need to be Jdone by noon; is that
right?

MR. KRESS: Eleven forty-five.

MR, CARROLL: ©Oh, 11:45.

MR. CHAFFEE: 1If that’'s the case, then we ought to
just go to Sequoya, I think.

MR. CARROLL: I think we can infringe a little bit
on 11:45. We’'ve only got one letter to talk about.

MR. SEALE: We've got several.

MR. CHAFFEE: Why don’'t we just move on to
Sequoya. Move on to Sequoya. Okay.

[Slide.]

[Pause. ]

MR. CHAFFEE: The last two slides, really, what
they're saying is there is some work ongoing to develop a
notice as regards to this particular problem at Cooper.

And we also mentioned the fact that there was
previous generic communications in thies area; particularly
it mentions the GE SIL that went out back in ’76.

Dave, you might give a little bit of your
background befurs you ctart.

[8lide.]

MR. LaBARGE: Good morning. My name is Dave
LaBarge, Project Manager for Sequoyah, NRR project manager.

I've been with the NRC for about five years now. I’'ve been
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project manager for Sequoyah for about three and a half.

Prior to that, I was project manager for
Fitzpatrick. And before coming to the NRC was an operator,
an operations engineer at Vermont Yankee for 19 years.

Before that, 1 was a Navy nuke.

[slide.]

MR. LINDELAD: Mr. LaBarge, vou show this as being
a gas bubbl: event. The previous speaker did not say
bubble. He said void. 1Is there a distinction between
these?

MR. LaBARGE: No, there is not.

MR. LINDBLAD: Thank you.

MR. CARROLL: We talk about bubbles in pressurized
water reactors and voids in boiling water reactors.

MR. MICHELSON: 1Is that what you do?

MR. CARROLL: Sure.

MR. LINDBLAD: I have lost the bubble somehow.

MR. LaBARGE: December 17, 1993, when the
pressurizer vented into the containment and ccnditions
established to perform a containment and degraded leak rate
test on unit one. A decreasing pressurizer level was noted
by the operators as containment pressure was increased for
the test.

Investigation revealed that the nitrogen bubble

existed that displaced approximately 30,000 gallons of water
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at the reactor vessel and steam generators.

This represents a little less than one-third of
the primary containment system water inventory.

[Slide.]

MR. LaBARGE: I‘ve got an elementary drawing here
that lays out the reactor coclant system components that we
were concerned with in this event. westinghouse is a four-
loop PWR. At the time of this incident, it was operating a
mode 5, which is cold shutdown.

There was very little decay heat. The plant had
been shut down for the previous nine months, and refueling
outage had been completed. The licensee calculates that the
decay heat was about .87 megawatts thermal.

[Slide.)

MR. LaBARGE: The reactor vessel, four loops, RHR
returns are shown to each loop into the cold legs. Charge
of water goes into the cold leg and RHR supply comes off the
loop for head vent.

We talked about all of these components and the
pressurizer PORVs. PORVs were open at the time of the
event. And one of them was disconnected.

MR. LINDBLAD: And you talk about decay heat. You
didn't mention Guillian heat where the pumps -- how many
pumps were running.

MR. LaBARGE: At the time, there were two RHR
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pumps running. None of the reactor load pumps were r nning.

MR. CARROLL: That is not much heat.

MR. LaBARGE: This event started when on September
6, 1993 they performed a sweeps events evolution of the
reactor coolant system, which is a method they have for
removing any air that might be trapped in the reactor vessel
and in the steam generators after the refueling outage.

The reactor vessel and the steam generators were
as a result filled and pressurizer level was at 60 percent.

There was very little work after that ruing
performed on unit one because most of the efforts were being
performed for unit two to get it ready for operation.

The RHR system was recircing the reactor coolant
system, and the centrifical charging system was recircing
approximately 100 GPM, or thereabouts for reactor coolant
pump seals.

It maintained pressurizer level, the CO flow was
low, most of the water was being maintained in recirc
through the cold leg, from the cold leg to the let-down heat
exchanger into the volume contreol tank then being pumped
with a charging pump into the reactor cooling system for the
pump seals and charging, maintained reactor cooling system
level in the pressurizer. Nitrogen gas was being maintained
in the volume control tank to maintain pressure at about 20

pounds.
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[Slide.]

MR. LaBARGE: On November 12 a prcblem developed
with the cooling water valve to the let-down heat exchanger
that caused a significant drop in VCT temperature. This
valve was -- had a problem with it. They were concerned
with the valve failing shut on loss of control signal so
they went in and made a modification. And when the valve
was reenergized, the valve went open.

Prior to that, the valve was in a stable position
and the temperature of the VCT was gradually decreasing with
ambient river water temperature. So they had a changing
temperature in the VCT with the water being charged in under
those conditions.

The temperature in the VCT and th= temperature
with the valve, the cooling water valve, contributed to the
problem, to the magnitude of the problem. It was not the
cause of the problem, it just contributed to it.

On December 12, they started containment
integrated leak rate tests, pressurizer level decreased as
containment pressure was increased. Remember, the
pressurizer was vented to the containment and the
containment was buttoned up.

Then operaticons and plant management discussed the
situation, analyzed it and continued on with the leak rate

tests.
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The original estimate was about 5,000 gallons was
added to the pressurizer to maintain level. A later
estimate placed the value at about 8,000 gallons.

This change in level with pressure had not been
experienced during previous tests so this was something new.

They ccntinued on with the test and completed the
leak rate test on December 20. Then, as they released the
pressure from the containment, pressurizer level increased.
They had anticipated this increase and they were ready and
they at that time let down from the primary system about
8,000 gallons to the radwaste system.

The next day, the operations department requested
that technical review be conducted to see what the problem
was and analyzed it further and at the same day they vented
the reactor vessel head.

On December 28, compensatory actions were
instituted by operations department to require monitoring of
the reactor vessel level indication system and weekly
venting of the reactor head and to no longer take credit for
the fill steam generator tubes in lieu of an RHR train. We
will get into a little bit more of this later on.

On January 7, TVA determined that nitrogen from
the VCT was a source of gas. In other words, that nitrogen-
covered gas was being injected into the reactor vessel by

the charging system,
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On January 13, TVA determined that reactor vessel
level had decreased to the top of the reactor coolant system
hot legs and on January 24, sweeps and vents were performed
and the reactor coolant system pressurized to approximately
200 pounds. At this time, the event was pretty well
concluded.

All during this time, engineering and engineering
support department was evaluating the situation and trying
to determine exactly what the situation was, what the size
of the bubble was and the actual condition of the reactor
coolant system.

[Slide.]

MR. LaBARGE: As they looked at it to determine
that nitrogen covered gas was coming from the VCT, was
coming out of solution in the reactor coolant system and
steam generators due to the lower pressure and higher
temperature that existed in the reactor vessel and steam
generators. VCT was at 20 pounds and the temperature was
between 52 and 95 degrees. It started off in September
after the sweeps and vents were performed around 95 degrees
and before the event was over the temperature had decreased
to 52 degrees.

Remember the RCS was vented through the
pressurizer fuel RVs and so you had an air bubble up in the

top here or an air volume at the top of the pressurizer and
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injecting this gas filled -- or this water and gas into the
reactor vessel ended up voiding the top of the reactor
vegsel as it came out of solution due to the difference in
temperature and pressure and in the steam generators. The
tubes were voided. Some steam generators may have been more
voided than the others because there really was no flow
through the steam generators at this time. RHR flow was
through the reactor vessel.

Once water level decreased to the top of the hot
legs, as it came out of solution in the reactor vessel, air
would have traveled down, the nitrogen gas would have
traveled down the top of the pipe and entered into the steam

srator -- the pressurizer and gone out the vent.

Significant to note that the pressurizer surge
line, which is this line here, taps into the hot leg a
little bit below the top of the hot leg. 1It’s a horizontal
run, there’'s no dips in that surge line as it goes from the
reactor coolant system piping into the pressurizer.

On loop 4, RHR suction is off near the bottom of
the reactor coolant loop. So an air bubble forming at the
top of the pipe, if it tried to go lower, it would have
vented out through the pressurizer.

So they kind of established a limit to how low or
how large a volume could be developed.

MR. LINDBLAD: You slide shows the pressurizer
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having a capacity of 7,500 gallons. 1Is that an 1,800 cubic
foot pressurizer like most?

MR. LaBARGE: I am not familiar with that value.

MR. LINDBLAD: Is the capacity up to the water
level?

MR. LaBARGE: That is the capacity of the water in
the pressurizer at the top.

MR. LINDBLAD: It is the volume of water, not the
capacity of the pressurizer?

MR. LaBARGE: Right. It is the --

MR. DAVIS: I’'m sorry, I must have missed
something. The sequence of events suggests that the primary
system must have been open to the containment at some
lecation.

MR. LaBARGE: Right up here at the PORV vent.

MR. DAVIS: I thought that went to the pressurizer
relief tank.

MR. LaBARGE: It does go to the relief tank.

There is a vent port on that tank. There is alsc a vent in
the line that goes into the tank.

MR. DAVIS: And they were open?

MR. LaBARGE: The PORVs were open and one was
removed from the pipe. The PORV system was vented purposely
for the leak rate test.

MR. DAVIS: Okay, thank you.
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MR. LaBARGE: I did not go into the primary leak
rate tast, primary containment leak rate test. I assume you
are familiar with those.

Another problem that surfaced out of this is there
was a failure to monitor the reactor vessel level indication
system. However, you’ve got to recognize that RVLIS really
was not designed for operation or for use during Mode 5
operation. It was designed as a proposed TMI instrument
system to be used in Modes 1 through 3 -- 1, 2 and 3.

MR. CARROLL: Why doesn‘t it work in Mode 57?

MR. LaBARGE: It will, but the procedures did not
exist for its use in Mode 5. It was installed for Modes 1,
2 and 3 and that is as far as the procedures went.

MR. CHAFFEE: 1In this event it did get information
on November 29 when they did the calibration on it. It
indicated that the vessel level was 70 percent, which the
case suggests below the top of the hot leg.

MR. LaBARGE: It was indicating for a portion, but
it was not being monitored by the operators.

MR. CARROLL: What you are saying is the
instruments worked, the operators simply did not take
advantage.

MR. LaBARGE: There are a couple of reasons for
that. One, it was not designed for Mode 5 operation,

another being that there was maintenance being performed on
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the instrument and it was turned over, maintenance was
completed. However, there were still little tags on the
instrument that said it was still being worked on and
therefore they did not rely on it for that reason either.

But it did, when they looked back on the incident,
it did show that the levels were changing and the levels
were at what this drawing depicts to some extent, although
it is very difficult to say what are the actual levels.

MR. CHAFFEE: The licensee in their analysis did
say that based on what they observed on November 29 that
probably what you see there is close to what the
configuration was ont hat date, at least which was several
weeks before they did the integrated leak rate test.

MR. LaBARGE: After the event when they went back
and analyzed.

MR. CHAFFEE: They are not sure how much prior to
November 29 they had reached that state.

MR. LaABARGE: Minimum water level was slightly
above the top of the hot legs and it was a little over five
foot above the top of the core and about -- when they do
gteam generator work, of course, you go down to midloop
operation which again is in tne middle -- they call it the
middle of the hot leg. They were 10 inches above that
level, so that is the minimum level that they normally

operate at. They were above that so they were not at
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l
midloop concerns for level.
MR. CARROLL: And there was no indication of any ‘
problems with the RHR pumps?
MR. LaBARGE: That’s right, no indication
whatsoever that the RHR pumps, at the time or subsequent,
were in trouble. The evaluation and analysie has not
pointed out any problems with the RHR pumps.
MR. CARROLL: This leads me to wonder whether
people could take some advantage of the RVLIS system in the
context of dealing with the PWR instrument issue and the
shutdown risk rule.
MR. LaBARGE: It does make sense.
MR. CARROLL: One of the points the Staff is
making here is you need some diverse kind of
instrumentation. Maybe you’ve got it already.
MR. GRIMES: Our recent review of the CE System 80
Plus tech specs would have included a specification that the
RVLIS will be operable in all modes, so it does take
advantage of the existence of it.
MR. MICHELSON: You maintain it?
MR. CARROLL: Or do not maintain it in midloop.
MR. LaBARGE: I think you will find that Seguoyah
at least will ensure that they have a RVLIS indicator any
time that they are in any kind of mode of operation where it

would be important to have. In other words, the system
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operational within a very short pericd of time, 96 percent
of that time.

Subsequent actions. Subsequently, TVA modified
their shutdown procedures. NRC issued Information MNotice
94-36 and notice of violation. The Staff is evaluating the
implications of this event in the context of the shutdown
rle.

That concludes my presentation and I am open for
guestions.

MR. CARROLL: Has Westinghouse Owners Group taken
any action that you know of on this particular item?

MR. LaBARGE: I have heard of no action by the
West inghouse Owners Group. There may be, but I have not
heard of it.

MR. LINDBLAD: Mr. LaBarge, do I recall that as
you were setting the stage for this discussion you spoke --
Sequoyah is a two-unit site -- that more interesting things
were going on at the other unit?

MR. LaBARGE: Yes. They were trying to get Unit 2
restarted.

MR. LINDBLAD: Does that suggest the plant
engineering people were not available to help the operators
review what was going on in this unit? Was that a problem?
Was that a diversion of interest?

MR. SCHAEFFER: I do not think that was a factor
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at all. It was just a long-term shutdown and they were
trying to get the other unit up, and this one the operator
should have picked up on.

MR. LINDBLAD: So they had good oversight
management?

MR. SCHAEFFER: With the exception of management
requiring them to look at RVLIS, yes.

MR. LINDBLAD: Thank you.

MR. CHAFFEE: One other point, they talked about
the fact that for the volume contreol tank the temperature
went down in part to the cooling water to let down the heat
exchanger becoming fairly significant at the point where the
temperature went down. One thing that was interesting was
the actual occurrence of that valve, control valve, failing
full open did not actually occur until after they had
already checked the RVLIS level indications, so they were
already down to what we call an equilibrium type of state,
even without the valve failing open, just the temperature
decrease that occurred due to the normal operation of this
system was sufficient apparently to allow them to get to
that condition within the three months or less that
occurred. So all that did really did was make the
phenomenon even more aggressive during the subseguent period
of time.

MR. SEALE: What temperature did that get down to?
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MR. CHAFFEE: It got down to 60 degrees in
January, it was 80 degrees in October. Over a period of
time it went from about 80 degrees down to about 50 degrees.

MR. SEALE: That stuff was really loaded up with
nitrogen then.

MR. CHAFFEE: It is interesting. It sounds even
with the 80 degree VCT, 100 degree RCS temperature, you can
expect the gas to come out at some, I guess, fair rate.

MR. LaBARGE: Yes, significant rate.

MR. CARROLL: Any additional questions on this
event?

[No response.]

MR. CARROLL: We thank you for a good
presentation. As long as we are ahead of schedule, it
occurs to me, I keep asking presenters what their
backgrounds are. I will bet people will be interested to
know why Al Chaffee is smart enough to run the event
assessment branch. What is your background, Al, not that I
don’'t know?

MR. CHAFFEE: My background is, I have been in
this job for four years, prior to that I was in Region V for
about 11 years. While I was out there, I was involved -- 1
was a Deputy Director for the Division of Safety and
Projects for a while. Previously I was a Senior Resident at

San Onofree for about four years, and prior to that I was in
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the Navy Program for about seven years.

MR. CARROLL: Very good. I turn it back to you,
Dr. Kress.

Thanks for very good presentations.

MR. KRESS: We are going to spend the next few
minutes before lunch looking at a reconciliation of ACRS
comments. You have before you this strange color with a 10
on 1it.

[Discussion off the record.]

MR. KRESS: At this time, let’s break for lunch
and be back about 2:00.

[Whereupon, at 1:00 p.m., the meeting recessed, to

reconvene at 2:00 p.m., this same day.]

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1250 1 Street, N.W., Suite 300
Washington, D.C. 20005
(202) B42-0034



N

oo

7

10

3

13

14

15

312
AFTERNOCN SESSION
(1 00 p.m.]
MR. KRESS: The next item on our agenda is to hear
a report from AEOD on the Potter & Brumfield motor driven
relay failures.
Pete, are you running this particular show?
MR. DAVIS: No, Jay is.
MR. KRESS: Jay is.
MR. CARROLL: How did you figure that?
MR. DAVIS: I read the agenda.
MR. CARROLL: Well, I just read the agenda too and
it says Davise.
MR. KRESS: It depends on which part of the agenda
you are looking at.
MR. DAVIS: I'm reading page 3.
MR. CARROLL: 1I'm reading page 2 of tab 11.
MR. DAVIS: I confess. I did request that this be
presented to us.
MR. KRESS: Why don’t you two guys proceed. 1I'm
turning the floor over to you.
MR. CARROLL: Why don’'t we just turn it over to
Bob Spence.
MR. SPENCE: My name is Bob Spence -- can you hear
me? -- with AEOD.

MR. CARROLL: Bob, 1 think you could put the mic
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1 up just a bit.
. 2 MR. SPENCE: Thank you.
3 [Slide.]
4 MR. SPENCE: What we are here this afterncon to

talk about is Potter & Brumfield MDR relay. This is one

hn

Lo p}

right here, and I will pass it around in a little bit.

7 1 got interested in this in the fall of 1991 when

(¢ o]

River Bend submitted an LEK indicating that they thought

9 they had a common mode failure mechanism working in their

10 MDR relays, and started investigating and found out that

11 there were about 35 or 36 plants that had these type of

12 relays.

13 MR. CARROLL: We always get confused, Bob --

14 MR. SPENCE: Yes, sir.
. 15 MR. CARROLL: -- when the Staff comes down and

16 talks about "plants" because very often they mean units when

17 they say plants.

18 Here, you mean plants that consist o. one or more

19 units?

20 MR. SPENCE: Here I mean units.

21 MR. CARROLL: Ah, okay.

22 MR. SPENCE: Okay. I will try to remember the

23 word "units." If I say plants, 1 mean units.

24 MR. CARROLL: Okay.

25 MR. SPENCE: I went through NPRDS data and found
. ANN RILEY & ASSOCIATES, LTD.

Court Reporters
1250 I Strecet, N.W., Suite 300
Washington, D.C. 20005
(202) B842-0034




13

14

15

16

17

18

iy

20

22

23

24

25

313
99 -~ I'm gorry -- I found 106 failures. I went cut to
several plants and I found more failures that were not
documented.

I took the data from 1984 to 1992 and used that
because that was the beginning of the NPRDS information.

MR. DAVIS: Excuse me. I don’t mean to interrupt.
These one that you found that were not documented, should
they have been?

MR. SPENCE: Yes and no. A combination thereof.

MR. DAVIS: Some should have been documented?

MR. SPENCE: Yes. 1 found some non-safety related
ones that were, you know, not necessarily documentable
through NPRDS, and I d4id find some that were,

MR. DAVIS: Thank you.

MR. SPENCE: Okay. The other thing I found about
NPRDS is that they did not have a full scope of how many
relays were in each plant in safety related applications.

The interesting thing about these relays is the
combinations of failures. Of the 124 failures I looked at,
about one-third of them were involved in ten events that had
multiple failures at the same time.

MR. CARROLL: Let me see if I understand what that
means. A third of them were involved in 10 events?

MR. SPENCE: Right. 1In ten different time

periods, okay?
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MR. CARROLL: Okay.

MR. SPENCE: At one plant, two would failure or
five would fail or three would fail?

MR. CARROLL: Simultaneously?

MR. SPENCE: Simultaneous.y.

MR. CARROLL: All right.

MR. DAVIS: Like at River Bend, for example?

MR. SPENCE: That one was a double, yes.
Susquehannah had two’s and three’s and five’'s.

MR. SEALE: You are saying that 40 relay failures
involved ten events with the multiples that involved?

MR. SPENCE: That’s correct. Now, if a failure
has occurred or were found -- excuse me -- were found either
during testing or during a demand event itself.

MR. CARROLL: So when you find a failure during
testing you don’'t know exactly when it happened?

MR. SPENCE: Well, that depends. That is usually
the case. At River Bend they traced it back to when they
lost DC power in one case. You know, when the relay went
one way and it just never returned, so they were able to
trace it back to a specific event on each of the two trains.

MR. CARROLL: Okay.

[Slide.]

MR. SPENCE: The report, page 45 and Appendix C

both indicate lists of the type of safety significant events
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relay failure could take out safety injection, for example,
in train B.

[Slide.]

MR. SPENCE: Now, that I have your attention, I
will go through this thing and explain how it works, what

its failure methods were, and sc forth.

The only difference in the various model numbers -

MR. LINDBLAD: Mr. Spence, before you get into
this, is it correct that nuclear plants have a higher
density of this type of relay than other industrial plants?
And do I remember that that’s because it happens to be
seismic qualified?

MR. SPENCE: These were originally designed as o
1-E relays, the whole pedigree, but since then Potter &
Brumfield has gone ahead and turned it into a commercial
grade item.

They are out in industry. As well, I know they
were in U.8. Navy ships as well. DOD got them all out of
there or got them changed out already in the subs.

1 do not know on the other commercial side.

MR. LINDELAD: Yes. I guess I’'ve designed both
nuclear and non-nuclear plants and remember that in nuclear
plants we use this kind of relay and in non-nuclear plants

we used another which I don’t think has this problem.
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The difference was because of a qualification test
that these passed very well for, I guess, seismic and shock
loading which makes the application seem right.

You weren’'t with us this morning, but we were
talking about industry experience vig a vis gqualification
testing of components, and here is a case where perhaps
qualification testing in one narrow sense has driven us to
use something that didn’'t have as much industrial experience
as the conventional CO relay or whatever other we are
talking about.

Thank you.

MR. DAVIS: Did DoD elect to change out their
relays on the basis of their own experience with failures?

MR. SPENCE: No, sir. On the baris of our
information report in January of 1992.

MR. DAVIS: Thank you.

MR. CARROLL: I might mention that in tab 11 we
have Bob Spence’s special study report if you want to be
glancing at that while he is talking.

MR. SPENCE: There are many different model
numbers out there. The big reason for getting this relay in
the nuclear power plants is that it will interrupt the 10-
amp AC circuit and it has its various lower amperage ratings
for DC circuits, and it has multiple contact ducts. If you

want more contacts hitting at the same time, you just stack
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these up, up to six deep, and so you get different model
numbers. You can run them on the coil on different
voltages, wattages, and so forth.

Regardless of the model number, they are basically
the same component.

It works by this shaft right here turning, which
is this thing here, and it turns about 30 degrees. There
are two types of these relays: latching and non-latching.

The non-latching has a spring connected to this
rotor that returns it back to its original position after
the coil energy is shut off.

On the latching relays, you have two coils. One
coil of which is always energized so it goes back and forth.

MR. KRESS: And it is basically an auxiliary
relay?

MR. SPENCE: Yes.

MR. KRESS: That it doesn’t try to sense --

MR. SPENCE: It is a control system relay. It is
used for all kinds of uses.

MR. KRESS: And so it has a standard solencid type
voltages and currents that are operative?

MR. SPENCE: A 125-velt DC, for example, or a 28-
volt. You know, that type of thing.

There is a little piece their shaft fits on, a

little spacer down at the bottom, and that is important
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later. You can see the tvo coils which are gceing to be -- 1
will demconstrate -- that is kind of the problem here.

And down at the bottom you will see a bearing that
the shaft goes through and a similar bearing on the top of
this.

I am also passing around some pictures of the end
bell. That shows some of the corrosion and varnish
offgassing on how it condensed there.

And this is on the bottom of the shaft itself, on
the rotor shaft.

And this is that small space I was mentioning,
which also condensed.

The main failure mechanism on these things was
offgassing from the varnished coils. The manufacturer,
Potter & Brumfield changed out the coiled to -- the finish
- from varnish to epoxy to avoid outgassing, and indeed that
gets about -- it is 100 to 1 ratio of outgassing, so that
should be corrected in the future.

There was also chlorine released from rubber
drommets, paint and PVC wiring.

There, offgassing collected here and here in these
very small spaces, and it prevented not only the shaft from
turning, but it helped stop the end play. That shaft needs
a ten to twenty thousand end play.

In that small areas you would get either a wet or
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320 |
dry mixture of carbon, oxygen, sodium, calcium, potassium,
zinc, silicon, sulfur, chlorine, copper, iron and chromium,
would you believe.

MR. CARROLL: But, no ceborgium?

[Laughter.]

MR. SPENCE: That’s about all it didn’t have.

That was the primary cause. The licensees in the
NPRDS report did not say, hey, it was due to offgassing.

A lot of time they tcok these things and the relay
didn’t work, so they threw it in the can. They put in a new
cne and they didn’t investigate it. 1 think one of the big
conclusions in the report is that the relays need to be
treated, and the root causes found early.

Another area that was causing problems was the
oversized coil. They originally started putting these in
and in the higher wattage coils the more windings you have.
of course, they did uaot change the envelope, so it just got
up and touched the top of the shock plate.

Well, these things then would be shimmed
appropriately so they would have the right clearance, and
when they were in service and they were energized, the coils
changed shape and relaxed a bit.

And they changed so that thie thing would not
always be at the right location, .-d these shock plates also

would be shoved up against the .« t and prevent rotation
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there too.

After changes from 1985-1992 to try to correct
these problems, about one to two a year.

MR. CARROLL: Was part of his problem the fact
that he’s used to dealing with non-energized auxiliary
relays which are typical in other applications, and a
nuclear plant you typically have energized so it’s fail-
safe?

MR. SPENCE: These things were rated for -- the
design specs from G.E., for example, came in solidly to have
40 years life, full energization, so forth.

I can't speak for what the manufacturer --

MR. CARROLL: But he said, well, these were
something gsimilar, has worked very well in industrial
applications, and overlooked the fact that 40 years of
energized is --

MR. SPENCE: To put this into perspective for you,
70 percent of the failures occurred in normally energized
relays. That left 30 percent in normally de-energized, too.

MR. CARROLL: Okay.

MR. SPENCE: So there’s a combination of when the
unit is down maybe that normally energized relay is now de-
energized, and vice-versa.

MR. CARROLL: Okay.

MR. SPENCE: So there’'s --
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MR. LINDBLAD: I think another characteristic, 4
particularly when we're talking about contact problems, is
the other types of standard relays have a wiping acticn on
the contact. And these don’t seem to wipe.

MR. SPENCE: They do not at all. You're correct.

MR. LINDBLAD: And that wiping keeps the contact
clean.

And the other relays live in the same off-gassing
environment you’'re talking about. They all have varnish and
coil and all these chemicals you’'re talking about. But, the
wiping is a self-cleaning process.

MR. SPENCE: That’s right. They were also silver
to silver contacts. And they’ve since changed that out to
silver-cadmium-oxide to help prevent some of that.

But what’s interesting is some of the relays are
in horizontal configurations, the shift is. And I was given
three relays to take from River Bend up to Potter and
Brumfield. Two of those relays. The first set of contacts
up close and up top on th: contact tech were bad. They
weren’'t in service, you know, but if you think that the
varnish and all these chemicals are going to go up, that's
where they’'re going to condense.

And, sure enough, they didn’'t work.

MR. LINDBLAD: Okay.

MR. SPENCE: When they changed over to epoxy
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coating from the varnish coating, they also allowed some

. 2 tramp epoxy in the area in here. And it wasn’'t cured and
3 they put them in service and, sure enough, they locked up
4 good and tight.
5 But, that’s an early, you know, an early burn-in
6 problem.
7 Another item which they found out is the shading
8 coil. There’'s a copper shading coil in here on AC relays
9 that is held on with a little couple dots of epoxy. The
10 epoxy cracked because of the differential expansion.
11 They changed the material out last -- I think it
12 was in 92 to copper beryllium to avoid that problem.
13 Contact continuity I think we’ve gotten some of
14 the material problems. There's also application problems.
. 15 You can't put -- these are very high amperage relays, you
16 can't put them in low series, low amperages.
17 You can’t