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PROCEEDINGS

CHAIRMAN KERR: The meeting will come to order.

This is the second day of the 335th meeting of the Advisory
Committee on Reactor Safeguards.

Today we plan discussion on the Sequoyah nuclear
plant, NRC Regulatory Guide 1.99, further discussion of the
radiation embrittlement of reactor pressure vessel structural
supports, quantitative safety goals, and some other
safety-related issues.

Items for consideration on Saturday are listed on
the schedule posted on the bulletin board outside this meeting
room.

The meeting is being conducted in accordance with
the provisions of the Federel Adviscry Committee Act and the
Government and Sunshine Act. Mr. Raymond Fraley is the
designated federal official for the first part of the meeting.
We have received no written statements or requests to make
oral statements to today's session.

A transcript of this portion of the meeting is being
kept. I ask that each speaker use a microphone and identify
himself or herself.

We will now begin, and I ask Mr., Wylie for opening
remarks.

MR. WYLIE: Thank you, Mr. Chairman., Gentlemen, the

subject for this session is regarding the TVA organization and
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Sequoyah restart issues. The agenda and background
information for this portion of the meeting are in handout No.
5, which we have, or Tab 8 in your boock. Number 5 has been
adjusted slightly.

The purpose of the session is for the Committee to
be informed on how certain TVA organization and technical
issues pertaining to the restart of TVA's nuclear cperations
and in particular Sequoyah nuclear plant either have been or
are being resolved.

The Committee has reviewed the activities associated
with these issues since early 1986 in four previous ACRS
meetings, two subcommittee meetings in which the subcommittee
delved into these issues in some detail, and on two previous
site visits to the Sequoyah nuclear plant.

The agenda for today's session has been arranged to
address those issues on which the Committee has identified
that it needed additional information regarding their
resolution.

We have representatives from the NRC's Office of
Special Projects and from TVA who are available to answer
questions regarding these issues. And at this point, I will
ask the Committee whether they have any questions or comments
they would like to make before we proceed?

Hearing none then, we will turn to the agenda, and I

will call on Steve Richardson to, of the Office of Special
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MR. RICHARDSON: Good morning. I am Steve
Richardson. I am the division director for TVA in the Office
of Special Projects.

The Office of Special Projects last briefed the Full
Committee at the February meeting. At that time, Segquoyah had
just entered Mode 4. Currently they are in Mode 3. They have
been there for approximately two weeks. They are going
through a number of evolutions as part of the TVA restart test
program. Two of those evolutions have been completed.
Approximately ten remaining:; there is a number of key ones
ongoing today. A number of items, that the type of itens
remaining are main steam safety ruolief valve testing, AFW pump
test, MFW pump testing. They have to do some control rod drop
time testing, and they are planning on relling the main
turbine. Right now they anticipate that they will not, be
ready for criticality no earlier than the 17th. The staff
believes that is optimistic. It will probably be at least
several days past that based on the progress we have got to
date.

The major issues remaining, and we will brief you on
ail of these this morning, one of them is the Appendix R
concerns. We are down here. At the last meeting we had just
received a letter from an individus! who had a number of

allegations on the Appendix R program at Sequoyah, and we will
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give you an update on where we stand on that.

The other major issues are the operational readiness
of the plant itself, not only in completing the remaining
evolutions, but in convincing the staff and the members of the
staff that we have, on-site monitoring at TVA is ready. They
have had & numksr of unusual events and personnel errors,
procedural non-compliances during the heat-up period, and we
wani to make surs that the corrective actions for those are in
place prior to aithorizing criticality.

The staff met with the Commission last Friday and
revi wed the status of the Sequcyah restart items with the
Commission, We recommended to the Commission that based on
sompletion of a number of these open technical issues, that
the Cormiission give the staff authorization to release TVA to
enter Mode 2 when these technical issues are resolved. The
Commission has not yet voted on that. They are currently
scheduled for an affirmetion schedule on those votes on the
17th.

Are there any «ther guesrions on general status of
fequoyah right now? \Yes, sir?

DR. MOELLER: There vere the, there was the material
where the, this American Nuclear Ensurer Team did the review,
Did we hear responses or comments on that evaluation or review
of the Sequoyah plant?

ME. RICHARDSON: 1In brief, the American Nuclear

HERITAGE REPORTING CORPORATION -~ (202)628-4288
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Assurance went in and in the December timeframe of last year.
They published a report where they had problems with the plant
operations review Committee at Sequoyah. They have gone back
and done a subsequent inspection and indicated that they are
now satisfactory with TVA's corrective actions.

They have published a report dated March lst which I
will make sure that is available to the Full Committse that
essentially goes through all of their previous findings,
addresses the TVA corrective action, and indicates that they
are generally satisfied. They have indicated areas where TVA
needs to continue to, by management oversight, to make sure
their corrective actions are fully implemented.

MR. MICHELSON: 1In the case of something like the
Appendix R concerns, could you tell me briefly to what extent
the Nuclear Safety Review Board has even looked at or reviewed
situations of that sort?

MR. RICHARDSON: I would defer--Mr. Fox, do you have
an answer for that?

MR. FOX: The NSRB has actively looked at Appendix R
issues, primarily at Browns Ferry.

MR. MICHELSON: I am thinking specifically of the
allegations.

MR. FOX: Oh, the allegations? They have not dug
into the allegations.

MR. MICHELSON: At what point in time 4. they or do

HERITAGE REPORTING CORPORATION -~ (202)62¢-4888
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they ever"”

MR. FPUL: They have I believe, and T will have to
verify this, but I believe at this month's nuclear “hey are¢ at
Sequovah, there will be some coverage of Appendir R issues.

MR, MICHELSON: I think that that being your
independent safety reviewer, that they would certainly want to
look, if somebody makes accusations that seem to have
substance at least, tiiey would certainly want to look at them.

MR. FOX: Absolutely.

MR. MICHELSON: I hadn't seen any evidence yet that
they had been involved, but ycu are saying that is cominy up?

MR. FOX: Yes, sir.

MR. EBERSOLE: In that same context, I think we
would like to hear now the Nuclear Safety Review Board
actively generate its own grist rather than being dependent on
somebody hauling things into it, and whether it has a
technicel staff capability to go in and probe ar an inspector
would.

MR. FOX: I think--would you pleuse repeat the
question, Mr. Ebersole?

ME., EBERSOLE: I would like to see you say something
about the capacity of the Safety Review Board both
technulogically andmanagerially to you not really be dependent
on people bringing in the grist of their mill, rather supply

it themselves and walk the trenches, and see what the hell is
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gofng un.

MEk. FOX: They do walk the trenches. They do set
their own a¢eaida. As we have mentioned previously, the NSRB
18 staffed from key managers inside TVA, and then we have a
number of advisors. particularly in the case of Sequoyah we
have people like Bob Urig and people of tuat stature.

MR. K7LIE: Were you planning to address that in
answer to Attachment A, item 5, which I think was that
question?

MR, FOX: Yes. We had planned to touch on that.

MR. EBERSOLE: Fine.

MR. RICHARDSON: 1If there are no further comments on
the federal overview, I would like to talk about the Appendix
R situation right now.

(Slide)

MR RICHARDSON: A former contractor of TVA has
talked to the NRC about a number of concerns in the area of
fire protection. This individual worked on fire protection
programs for several of “ne TVA plants,

CHAIRMAN KERR: I'm sorry. You said a former
contractor?

MR. RICHARDSON: A contract individual that diqd
Appendix R who know longer is employed by TVA.

CHALRMAN E¥FR: Thank you,

MR . RICFARDSON: We interviewed the individuusl,
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spent approximately 15 to 20 hours in transcribed
conversations. We took the transcribed details. We analyzed
them. We broke t -m down into 26 separate Ques®ions that we
needed additional information from TVA to determine whe‘her or
not the allegations are substantiated.

Those questions were sent to TVA on February 26th.
TVA responded to the questions early in March. Marck 2nd was
one submittal. There were several others. We had a public
neeting Wednesday of this week wherein we went through the
responses to the questions ard asked TVA for any additional
information that we need %o resolve the allegation.

At the public .aeeti.yy, the alleger was given an
opportihity, 20 minutes to put his comments on the record.
The res.its of the public meeting is that there are three
areas where the staff does not have adequate resolution at
this point. The first area is spurioius .ctuation of several
components particularly in the high pressure, low pressur:
interfac: area, and that's the pressurizer PORV TVA has
Jiven us the information they have got, and we are putting
together a team to go down to Sequoyah starting Monday morning
to look at this particular area.

MR. MICHELSON: Are you aware now that Sandia has
completed its report on potential fire risks? We had our
succomnittee meeting this week on that issue, and I'm hoping

that, »f course, you ave sware of it when you go down to
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Sequoyah to look. You ought to be at least, you ought to have
read their report. Now that doesn't mean their report is
right or wrong. It certainly gives you s3ome of the things ‘o
think about.

MR. RICHARDSON: If we can get a copy cof the report?

Mk, MICHELSON: That's the direction from which you
can rest assured the activity is coming. I think it is well
expressed, although not completely agreed to, in the report.

MR. RICHARDSON: The second area of concern is in
the availability of a reactor coolant system letdown path. We
have talked to TVA a number of times. Again, this is an area
we need to go down and study it. I believe TVA is currently
working on an analysis right now to make sure thet that
ietdown path is available, but we will need to look at their
work this week.

The third area is the numerous procedures that TVA
uses for directing operator actions in case of a fire. During
the course of the discussion in the public meeting, a number
of things came up in terms of manipulating valves inside
containment, that there were some uncertainties as to whether
or no. that, with the spurious actuation of some other valves,
whether that part of containment would be accessible, and we
need to go look and walk through some of these procedures and
make sure that the actions that TVA has done are adequate from

Appendix R standpoint.
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MR. EBBRCOLE: Yesterday let me comment we heard
some recent operations events, cver the last month or so, and
strangely, in the last almost few weeks, there have been thr-=
occasions for virtual total loss of audible, visible
enunciation systems as a result of fires on the enunciator
panels, which leads very quickly to the question of how do you
now continue operation whei. the windows, black 1lit, there is
no sounds, which would e a pertinent question to put into
your investigation?

MR. RICHARDSON: Fire inside control cabinet is one
of the specific areas.

MR. EBERSOLE: P e I think generally think the
enunciation ard audible systems are safety grade. In fact
they are subject to single failures. They have never been
brought up to coincident redundant status, and therefore, you
can still depend upon the vertical paneled board to know wher.
to go and how you track that in the absence of the help you
get from the windows. There is an interesting topic.

MR. RICHARDSON: It was one of the specific areas
that the team will be looking at, and that's one of the areas
of concern brought up during the--

MR. MICHELSON: Are you going to be looking then at
the inadvertent actuation of the fire protection systems
themselves under various circumstances?

MR. RICHARDSON: Yes.

HERITAGE REPORTING CORPORATION -- (20%)628-4888
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MR. MICHELSON: Okay.

MR. RICHARDSON: The team we are sending down is
made up of five members, four NRC members and one unember from
the Brookhaven National Laboratory, the people that have
accompanied the NRC on most of their Appendix R audits of the
different sites.

MR. EBERSOLE: I have been told in the matter of the
syster interaction aspects of the diesels that TVA has
prudently performed an experiment in which they ran the
dieseis, and I say that now at full power. I have been told
this all. I haven't a paper on it--verified they have a
comfortable interval before they have overheating.

MR. WYLIE: That is item 4 on the agenda.

MR. MICHELSON: Are we going to get more on the fire
later, which this is just the diesel?

MR. RICHARDSON: I want to cover thzs specific fire
protection thing.

MR. MICHELSON: I am surprised you are using a
consultant from Brookhaven since--

CHAIRMAN KERR: I can‘t hear you.

MR. MICHELSON: I am surprised they are using a
consul :ant from Brookhaven since the focus of the fire
protzction investigative business has been at Sandia for the
last year or so. They are the ones that are doing the, for

the agency for research and investigation of fire risk and
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that doesn't mean just probabalistic risk. That means
mechanistic considerations as well, and they are probably the
most knowledgeable at the moment of people that I have talked
to at least on what some of these potential risks might be.

CHAIRMAN KERR: Maybe they are too busy to make the
trip.

MR. MICHELSON: I am wondering why they--

MR. RICHARDSON: The Brookhaven consultants have
been a part of the NRC's Appendix R inapection program
subcesince its inception.

MR. MICHELSON: This isn't an inspection problem.
This is a problem of, some of the issues being brought up by
the, by this alleger are not necessarily being considere® now.
They ara not new. Sandia has been looking at them for the
last several months, but I am not sure Brookhaven has been
looking at this for the last several months.

MR. RICHARDSON: They are coming because we believe
the principal problems are in the associated circuit analysis
area and systems interaction.

MR. MICHELSON: When we see the results, I am
wondering if tihe scope of the walk-down is, is adequate.
That's what I am wondering, in view of the allegations being
made.

Is that going to be an adequate--the walk-down, are

they just going to look at cne part of the problem?
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MR, RICHARDSON: The scope of the inspection is
relatively narrow compared to a normal Appendix R inspection.
We are going to look at the specific problems that are still
unresolved from the public meeting.

CHAIRMAN KERR: Please continue, Mr. Richardson.

MR. RICHARDSON: Okay. The other issue that the
team ir going to look at is a number of miscellaneous
allegations that don't fall into the three principal areas
that I just discussed.

For example, one of them was an allegation that the
sense lines are located too close together, so the single fire
wenld take out your redundant pressurizer level indication, or
pressure indication. We are going to go down and walk down
the plant, make sure those items are properly taken care of.

TVA is prepared to address any other particular
areas cn the Appendix R analysis. That we expect to be done
no later than Friday. There is going to be an exit meeting on
Friday at the site. We have the responsibility of keeping the
Commission informed of where we stand on the Appendix R
allegations so that they can factor that into their voting on
Sequoyah restart, and we will make sure that the Full
Committee is also informed of the outcome of the inspection.

CHAIRMAN KERR: Suppose you get another letter of
allegations this afternoon? Will that probably hold up the

restart for another period?
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MR. RICHARDSON: Depends whether the allegations
are--we have a mechanism for screening allegations for safety
significance, and if they are safety significant issues that
need to be addressed before Mode 2, they will have to be
addressed.

DR. MOELLER: I had a couple more questions on this
American Nuclear Ensurer review.

MR. RICHARDSON: Yes, sir.

D”. MOELLER: And if there is anyone that is here
who can help me with that, that would be great.

One of the problems they cited was in the handling
of radiocactive waste. Now out of curiosity, had the NRC staff
ever observed those same problems or had--and I realize you
«’e not the one that necessarily should answer this, but I
wonder if INPO in any of their evaluations had ever observed
these same problems? Does anyone know?

MR. RICHARDSON: I am not familiar with any specific
NRC inspection t.ndings that picked up the same problems A&I
brought up.

Mr. Fox, did INPO raise any of these issues?

MR. FOX: I am not aware of INPO's finding any
significant problems in the area.

DR. MOBLLER: Another thing, and these are just
things that trouble me, it says a team of American Nuclear

Ensurer engineers--this is their December the 24th
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report--recently conducted a special inspection of the
Sequoyah facility, and then this tells us the team consisted
of, and it names a man who is a Sequoyah facility engineer.
It was four people. Well, that's number one.

Well, how is he an independent outsider? Was he the
guide for the group or was he actually the leader of the team?

MR. FOX: His title is Sequoyah facility engineer.
He is an A&I employee.

DR. MOELLER: Okay

MR. FOX: Mr. Kirk LaRoss.

DR. MOELLER: The implication I received is he is an
employee of TVA. All right.

Then the next one is the A&I director of operatiors,
well, he obviously is an A&I employee.

The third one is the Browns Ferry facility engineer.
Is he A&I?

MR. FOX: He is also an A&I.

DR. MOELLER: For Browns Ferry, okay. They sure
could have worded this a lot better. Thank you,

MR. MICHELSON: Are they full-time at the site?

MR. FOX: No, sir. They have the responsibility for
the site, but they come periodically. TVA has been put in
what they call a facility requiring attention status, which
means that they visit the site approximately once a month.

MR. MICHELSON: Unannounced?

HERITAGE REPORTING CORPORATION -- (202)628-4888
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DR. MOELLER: They said they--

MR. MICHELSON: Wait a minute. Are they unannounced
visits?

MR. FOX: So far, they have had, they have not been
unannounced. They have been on two, three week a month
notice.

DR. MOELLER: One last thing-~they say they attended
meetings of the plant operations review committee.

Does the NRC staff sit in on those meetings?

MR. RICHARDSON: Yes, sir. Our resident inspector
routinely attends those meetings.

DR. MOELLER: Thank you. That's all.

MR. MICHELSON: What did the resident iaspector have
to say? He must have sat in at a number of meetings.

CHAIRMAN KERR: The microphone--

MR, MICHELSON: What did our resident inspector--did
he agree with the observations of the fire people?

MR. RICHARDSON: He agreed with the observations.

He noted that at the time that the A&I people were in there,
TVA was in a transition mode. It was the first meeting with
the, first or second meeting with the new plant manager, but
he agreed that what that, the A&I people saw was factually
correct at this particular meeting, but he did note that that
was a somewhat atypical situation.

MR. MICHELSON: Had he reported such an inspection

HERITAGE REPORTING CORPORATION ~-- (202)628-4888
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report previously?

MR. RICHARDSON: He had commented on similar issues
that TVA had made various improvements in the level of
knowledge and the, having the PORC members attend themselves
rather than send their alternates, and the quality of the
presentation.

MR. MICHELSON: I might have missed a point. My
point is did he tell you earlier there was a problem?

MR. RICHARDSON: We have known that the PORC area is
something that needed continued work by TVA, and that he had
flagged varicus issues and TVA knew about these issues and
were working on them, yes.

In other words, he was not saying everything was
fine and then A&I came in and contradicted, that he had
pointed out weaknesses in PORC they needed to improve.

MR. MICHELSON: Apparently not enough to cause it to
be a point of concern, enough to put pressure on that?

MR. RICHARDSON: That is true.

MR. MICHELSON: I didn't sense in the documentation
that the NRC had ever put pressure on TVA in this area.

MR. RICHARDSON: That is correct.

MR. MICHELSON: Thank you.

MR. WYLIE: Any other questions?

MR. FOX: Mr. Richardson, I have a copy of this if

you would like to have it to provide to ACRS, the March 1st
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response, which summarizes not only their latest inspection,
but also the, their response to the TVA responses to their
observations in that first meeting.

MR. WYLIE: 1Is that all--

MR. RICHARDSON: That is all on fire protection for
now.

MR. MICHELSON: We have only very recently received
the replies that TVA made, in fact, just yesterday. I knew
about the questions, but we managed to find a copy of the
questions finally, but the agency has not been very sterling
in its providing these documents to us quickly. It was only
with great effort we even got them finally, so I haven't had a
chance to read them.

CHAIRMAN KERR: Which document is--

MR. MICHELSON: The first one we had to work for was
to get a copy of the concerns, which was the letter of
February.

CHAIRMAN KERR: Are you referring to the A&I
concerns?

MR. MICHELSON: No. I am referring to the fire
protection concerns raised by the alleger, and so I haven't
had a chance to look at TVA's replies and see how suitable
they are. I just got it yesterday, finally.

MR. WYLIE: Let's move to licensing, to the next

issue then.
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MR. RICHARDSON: The next issue is diesel generator
sequence issues. Mr. Angelo Marinos, who is chief of the
Reactor Systems Branch and Special Projects, will make the
staff presentation.

MR. FOX: Excuse me just a moment. 1In answer to the
question that Mr. Michelson asked, we have just called and
verified, we just talked to Chuck Wilson, who is the secretary
for the Sequoyah NSRB. He says that NSRB is already reviewing
Appendix R documents in preparation for the 3/30/88 Sequoyah
NSRB meeting. Appendix R is on the agenda, and it is already
being reviewed by the team.

MR. MICHELSON: Thank you.

MR. MARINOS: My name is Angelo Marinos. I am the
Chief of the Reactor Operation Branch, which among other
responsibilities, has the responsibility for addressing
concerns related to electrical issues allegations and also any
work, other work regarding electrical calculations that TVA
has conducted for Sequoyah.

Diesel generators falls into that category. The
areas that caused TVA to investigate further the diesel
generator capabilities were concerns on the adequacy of the
diesel generator capacity that was recorded through employee
concerns, and also the original pre-operaticnal test that was
conducted by TVA during the licensing of the plant some eight

years ago was also under question, so TVA through their
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restart test program that they have instituted recently have
prepared special test instructions for retesting the diesel
generators, and they conducted these tests last July I believe
or through October as a matter of fact, and the test results
were evaluated more recently in January, and at that time, our
branch, the office got involved in evaluating TVA's results.

Last January, in the middle of January, TVA informed
us that their test results may have revealed that Regulatory
Guide 1.9 may be violated in some cases as the test results
indicated. They informed us--

CHAIRMAN KERR: Excuse me. What is the sense of a
regulatory guide being violated since it is not a regulation?

MR. MARINOS: The Regulatory Guide 1.9 is the basis
that, that has been used for the technical specifications, and
the Regulatory Guide was, it was Safety Guide 9 which TVA
committed to meet during licensing. The Regulatory Guide 1.9
was issued later as a revision to Safety Guide 9.

CHAIRMAN KERR: So it is the tech specs that have
been violated?

MR. LIAW: My name is P. Liaw. I am the assistant
director of the technical program.

I guess, Dr. Kerr, you are correct. A regulatory
guide is not the document. However, if a licensee were
committed to it, and that was the basis for the item entering

the technical specification, the regulatory guide becomes a
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CHAIRMAN KERR: It is the spec techs that have been
violated, not the guide?

MR. LIAW: Right, basis of tech spec items.

MR. MARINOS: The regulatory guide was used as the
basis for the technical specifications. The specification of
areas where TVA felt that they were not meeting the regulatory
guide was in the area of overshooting voltage in recovery
during a transient loading and the undershoot, undervoltage or
overvoltage containment.

It turns out that only in one case they did violate
the overvoltage. They have done an analysis to demonstrate to
our satisfaction that this condition will not affect the
performance of the components under which this overvoltage
occurs, and the other area of concern was the recovery within
the 60 percent of the interval of the next loading sequence.
T..e regulatory guide requires or recommends that within 60
percent of the interval, the voltage should recover to
nominal, and TVA felt at first that there, they would not be
able to meet that. It turns out after further evaluation of
their test results, demonstrating that they met that
requirement, so that requirement was met as far as Regulatory
Guide 1.9 is concerned.

The more important issue that has arisen from these

tests was the fact that during TVA's testing, the transient,
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testing of the transient loading, testing of the diesel
generators were simulation of the accident loading has to be
assumed with the assumption of loss of overside power and
safety injection signal initiated. TVA is required to load
the diesel according to the prescribed sequence of loading as
the accident analysis in Chapter 15 requires.

The loads were applied according to the sequence
required. However, a full load of each of the components that
is applied at the particular interval was not able to be
exercised because of the fact that TVA has, does not have the
capability in the plant to apply the fuil lcad of the
mechanical load on its pump, so therefore, at each interval
that new load is applied, the previous constant load that has
been applied in the past and serves as a constant KVA load as
it is called in these terms is less than the normal constant
load would have been for the next application of the transient
load.

In order to compensate for the appropriate response
of the diesel generator that would be expected during that
loading, of the full loading, TVA conducted calculations.

They calculate the response of the diesel generator assuming
exactly the conditions that were applied to the diesel
generator with the reduced loading, and arrived at a certain
response in voltage for that loading, and then they calculated

the response of the diesel generators with the full loading
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assumed on the diesel generators.

The difference of the response was taken and applied
to the actual test result so that to predict what would be the
actual voltage reduction in the, on the machines, if the full
load was able to be applied.

We reviewed that information from TVA, and we became
concerned that the calculated values were more optimistic.
They were not bounding in fact the actual test. Neither the
test, the calculation done for the exact loading that the
diesel generator saw, and also for the maximum loading that
would be expected, neither one of two calculations results
bounded the test, so we--

CHAIRMAN KERR: What do you mean by bounding it?

MR. MARINOS: We expected theoretically when the
calculation is done on exactly the same loading at a minimum,
the test results should be exactly as the test, and it is an
imperfect world. We wouldn't expect it to be really exactly
there, but we will expect it to be lower, to be more
conservative, more drop in machine than what--

CHAIRMAN KERR: Why would you expect it to be more
conservative? I would want it to be as accurate as I could
get.

MR. MARINOS: Indeed either exactly or we were
expecting more.

CHAIRMAN KERR: I didn't say exact. I said as
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accurate as one could calculate. I would be surprised if the
calculation came out to be the same as a measurement.

MR. MARINOS: Given the conservatisms that are taken
for calculating the response, we would expect that,
theoretically we would expect it to be lower or equivalent at
best.

CHAIRMAN KERR: Okay.

MR. MARINOS: Now additionally, however, the
calculational results for the maximum loading that would be
expected for the diesel generators also came out less, more,
less conservative than the actual test, meaning that the
voltage drop was lower, less drop in the maximum loading
calculations than what the actual “est was.

CHAIRMAN KERR: Was this by factor of 2 or 3 percent
or 50 percent or--

MP. MARINOS: In some cases, we have more than 3
percent, yes.

CHAIRMAN KERR: That's serious?

MR. MARINOS: Two or 3 percent is not a matter of
seriousness. It is the idea now that we have to take the
difference between the calculated values and apply it to the
actual test to predict what the actual response of the machine
would have been if the full load was applied to it. I could,
we could not give credibility to the calculations to make the

right predictioa.
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CHAIRMAN KERR: What you are trying to find out is
whether you consider 3 or 4 percent difference to be a serious
difference or something that one might expect in a situation
like that?

MR. MARINOS: It would be more accurate--I would not
know whether the 3 or 4 percent is accurate since the
calculations do not bound the test, so impedances used for the
test were inaccurate, the answers will be, it is not a linear
situation so we cannot make a prediction.

Now 2 or 3 percent in the actual--

CHAIRMAN KERR: I suppose if it had been 1 percent
difference, wouuld you have considered that serious?

MR. MARINOS: Any difference in the calculations,
the calculaticns will not speak to the proper response of the
machine because they did not bound the test.

CHAIRMAN KERR: So unless the calculations, the
measurements had been exact, unless it had been an exact
agreement, you would be skeptical of the calculations?

MR. MARINOS: It is not the exact agreement to the
test. It is, we expected it to be more conservative.

MR. LIAW: Can I add something to it? I guess the
question is not the accuracy but rather whether or not they
are more conservative results in the sense that in the real
situation we do expezt, the calculation has certain built-in

conservatives in there. Therefore, the results of the
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calculation will be more conservative than vhat Mr. Marinos
refers to as bein¢ bounilug.

CHAIRMAN KERR: Why do you build in conservatism in
a calculation which is meant to show you what would happen?
It seems to me you want to know what happens in a situation
like this.

MR. LIAW: 1Input into calculation are not based on
result. Each component of the calculation--

CHAIRMAN KERR: I cannot imagine why if you are
trying to understand what is happening in a test, you wouldn't
make the best calculation you could make rather than trying to
make a conservative calculation. There must be some reason.
I probably won't hear it in the discussion this morning.

MR. WYLIE: I think you ar. mixing results and
calculations here. I mean--

CHAIRMAN KERR: The results of calculation.

MR. WYLIE: You make the calculation as accurate as
you can make it. You compare it with the capability of the
machine, and--

CHAIRMAN KERR: That's not what I am hearing here.
I am hearing that they did some conservative calculations.
For what reason I don't know.

MR. MARINOS: If the characteristics of the machine
were p-~“trayed accurately, the calculations should bound the

test. There is no question about that, in this area, but
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there is a great question about how the parameters of the
machine were portrayed. Were they calculated accurately when
the nameplate was developed for that machine some ten years
ago, whenever that manufacturer developed that machine? So
those are uncertainties tnat we don't have an answer for, and
it should have bound the calculation, and it did not bound the
calculation. Obviously it was not conservative.

CHAIRMAN KERR: I still don't know what you mean by
bounding the calculation. I mean bounding the measurements or
whatever.

MR. MARINOS: I am saying that the, the results of
the calculations should have been worst case, worse than the
test. That's what I mean by bounding.

CHAIRMAN KERR: Okay.

MR. EBERSOLE: What the problem is, you really can't
build real load sequentially because you can't, at each stage
you can't put a true load on it because of physical problems.

MR. MARINOS: That is correct.

MR. EBERSOLE: Buc¢ tell me, in the end, you finally
did put a full load on the machine?

MR. MARINOS: A full load is put, not a transient
full load, but a steady state full load by synchronizing the
machine on to the grid and then slowly pick up load to the
full load. That is not--this is a little different.

MR. EBERSOLE: You can't bring that load up in
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synchratic stages to represent the actual time to build up,
can you?

MR. MARINOS: That is correct. TVA's physical
design does not provide for that.

MR. EBERSOLE: Can't step up the artificial load on
the grid at all? Don't have stepping mechanisms to do that?

MR. MARINOS: I don't think so.

MR. EBERSOLE: Okay.

MR. WYLIE: Let me say this. Isn't it true that
practically no plants have this capability?

MR. EBERSOLE: Right.

MR. MARINOS: That is correct. Well, newer plants
do. They have full flow bypass on the large machines, motors.

MR. WYLIE: It is not unique to TVA?

MR. MARINOS: It is not unique to TVA for that
vintage of plant, that is correct.

MR. WYLIE: They all rely on calculation?

MR. MARINOS: I believe so. Since that challenge to
TVA regarding the calculations, TVA attempted another approach
to predict the additional voltage drop on diesel generator as
a result when the maximum lord would have been applied, and
this was done by an analysis of ratios.

They have relied completely on the actual measured
values that, pre-transient conditions of voltage and current

on the machines, and the post-transient and transient
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conditions of voltage and currents that they measured and xept
on record. Then they raticed their mathematical analysis and
arrived by the predicted additioral drop for, the voltage drop
for the machines during the maximum loading, and that
additional value was considered there, and calculations were
performed for establishing the performance of components for
that level all the way down to 120 volts components from 6.9
kv down to 120 volts.

We reviewed that znalysis. We found that analysis
acceptable not based only on TVA's calculations, but we
consulted with technical papers that have been published over
a number of years that make predictions of how dynamic loads
will behave if they were applied to machines with certain
capacity, and we were basically in agreement. that within 1
percent of error we agreed with TVA that this would be
reasonable basis to, to predict the response of machines for
the full load.

CHAIRMAN KERR: How accurate do you think the full
response of the machines could be measured?

MR. MARINOS: How accurate? Would you repeat that?

CHAIRMAN KERR: Yes.

MR, MARINOS: With this analysis?

CHAIRMAN KBRR: No. How accurate do you think the
response could be measured? Not calculated--measured.

MR. MARINOS: Exactly, if the load is put on the

HERITAGE REPORTING CORPORATION -~ (202)628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

20

24

a5

313

exact load.

CHAIRMAN KERR: Surely you don't mean that. There
is error in measurement. What sort of measurement errcr do
you anticipate in a test of this kind?

MR. MARINOS: Five percent measurement error? I
don't know what error TVA has--

CHAIRMAN KERR: But you are saying that the
calculations and measurements agree within 1 p2rcent, and you
have, you expect the 5 percent error in the measurement. Is
that~--

MR. MARINOS: Well, not 5 percent all voltage; 5
percent of the accuracy of the instrument that you are
measuring. I don't expect to have 5 percent of thes--

CHAIRMAN KERR: Let's suppose the instrument is
measuring voltage drop. How accurately do you think the
measurement will be?

MR. MARINOS: We can ask TVA to maybe tell us.

CHAIRMAN KERR: If you have set a 1 percent
toclerance between the measurements in calculations, you must
have some idea of what the measurement error is., Otherwise it
doesn't make sense then to set that criterion.

MR. MARINOS: What TVA has used was the latest very,
you know, up-to-date machines, pretty accurate now,.

CHAIRMAN FKERR: It is pretty accurate for 10 percent

or 1 percent?

HERITAGE REPORTING CORPORATION -~ (202)628-4888




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

314

MR. MARINOS: Now the accuracy escapes me now. TVA
may have a comment on that.

MR. FOX: Our chief electrical engineer Bill
Raughley can speak to this accuracy.

CHAIRMAN KERR: I am not trying to find out--I am
trying to find out how the 1 percent zcriterion was set, and I
gather it wis set without knowing how accurate the instruments
are when they are doing it I suppose?

MR. FOX: Bill Raughley, would you care to comment
on that?

MR. RAUGHLEY: Bill Raughley, chief electrical
engineer at TVA--what were used are less than a half a percent
aceurate.

MR. WYLIE: What is the overall accuracy? I mean
you have got instrument parameters.

MR. RAUGHLEY: In this, the measurement intake, 1
percent.

MR. WYLIEB: Within 1 percent.

MR. WARD: That's terrific.

CHAIRMAN KERR: That is very good in non-laboratory
conditions, field conditions I would say.

MR. RAUGHLEY: You are measuring in one case 80
voltage over 3 inches.

CHAIRMAN KERR: I have done some electrical

neasurements. I cven have done some with TVA. Okay.
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DR. SHEWMON: There has been progress in the last 30
years.

CHAIRMAN KERR: . know how those estimates work.

MR. MARINOS: Nonetheless, these analyses and the
results which we have received, of course, do still leave us
with certain uncertainties, so there indeed--

CHAIRMAN KERR: I will accept that statenent.

MR. MARINOS: Yes. So as my next bullet says, there
is an evaluation of the improvement factors that TVA has
committed to perform. We received a letter from TVA of
commitment to evaluate some improvements for the respense of
these machines because of the to some degree unpredictability
in their responses as they now are designed.

These particular improvemewnts are braced on
observations made by TVA's consultant, Mr. Concordia,
evaluated by us and our consultant, Dr. Alexander Cass who we
retained for this period of time. These improvements relate
to mainly the excitation system for the generacors,
principally on the voltage regulator which seems to be a slow
responding system, and TVA is going to evaluaste the overall
response of the excitation system and will have completed
modifications, whatever necessary to improve the response of
these machines by the next, by the first refueling outage of
Unit 1.

MR. WYLIEB: What is the purpose of these
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enhancements?

MR. MARINOS: These enhancements are to improve
first of all the response of the voltage regulator for the
recovery, the voltage recovery during these transient loading
is slow relative to other machines that have rore modern
excitation systems, particularly voltage regulators.

MR. WYLIE: What is the safety significance of that?

MR. MARINOS: The safety significance will be the
following--TVA, though they have convinced us that the safety
has pot suffered from the response of these machines,
nonetheless, the components that are being operated by these
machines, the margin that exists between their minimum voltage
requirements and the applied voltage through these transient
conditions has eaten into the nameplate margins that the
componei.ts jenerally are recommended to by the vender.

The vender has a nameplate minimum veltage
conditicns that should not be exceeded, and TVA, in a number
of cases, exceeds them, the minimum voltage that the nameplate
recommends, but however, they have done. conducted tests,
loboratory tests, or these components and demonstrated that
there is adied margin besides the minimum margin that the
nameplate of the conpcnerts have indicated, so in some
situations, they have gonée into that added m.rgin which is
inordinate, aad they would expect to improve that, and we

would expect them to do so and regein that nameplate margin
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that normally is inherent.

MR. WYLIE: These are very short transients?

MR. MARINCS: VYes.

MR. WYLIE: Anc the--

MR. MARINOS: The principal concern is for
contactors down in the 480 volts range where they rsquire
certain minimum voltage to pick up and certain ainimum voltage
in order to hold their, their condition in stete.

MR. WYLIE: That is a concern. Then you have got a
concern now, don't you?

MR. MARINOS: We do not have a concern right now
because TVA has conducted tests at the laboratory in the
established outer margins, below the margins that the vender
has indicated as a nameplate, so the pick-up requirements are
much lower than what the nameplate indicates on the
contactors.

MR. WYLIE: Why the enhancement?

MR. MARINOS: Because we aren't, these machines,
these excitation systems may degrade further and if there is
such a degradation, we will expect them to regain that margin.

MR. WYLIE: 7T have never known machines to degrade
as long as you keep them calibrated to degrade. These
machines are not used that often, right?

ME. MARINOS: That's right,.

MR, WYLIE: Just don't test.

HERITAGE <EPOKTING CORPORATION ~-- (202)628-4888



12

13

14

16

17

18

19

20

Q1

22

318

MR. MARINOS: That is correct. We intend to
monitor, of course, doing the technical spucification required
monitoring surveillance of these machines to see,.

MR. WYLIE: What does TVA think they are gaining by
these mcdifications?

MR. FOX: Bill Raughley, would you like to comment
on that?

MR. RAUGHL®Y: Bill Raughley, chief electrical
engineer--by making these changes, we would increase the
safety margins of the plant.

MR. WYLIE: What?

MR. RAUGHLREY: Increase safety margins.

MR. WYLIE: What safety margins?

MR. RAUGHLEY: Between the, in the load sequence
time intervals; we would improve--the time of the voltage
regulator would have to settle out. We ar evaluating
additional changes in addition to the ones-—-

MKk. WYLIE: This improves the plant safety?

MR. RAUGHLEY: Gives you more margin.

MR. WYLIE: Mawx in in what?

MR. R2UGHLEY: In the ultimate pumps he is talking
about,

MR. WYLIE: Do the, are we changing the risk?

MR. RAUGHLEY: You would be increasing the time

between the safety 1i73t and the time the device actually
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performs its safety funation.

CHAIRMAN KERR: I would say it gives them more
mar7.n than the regulatory response. I am not talking alut
full grade.

MR, WYLIE: Okay. Thank you.

MR. EBERSOLE: I got the impréssiot! it was a margin
in holding voltage. Maybe I was wrong.

MR. WYLIE: What?

MR. EBERSOLE: The holding voltage they were goi: 3
to protect, but am I wrong?

MR. WYLIE: Nope. I think it is--I think it is
marginal “argin,

MR. EBERSCIE: It is not always that the mechanical
engineers sit next to the electrical onqin&erl and tell him
what joes on on the mechanical side.

The way to start a pump, if you can stand the shelf
head, is "o ~.ar* it with a closed discharge, and contidering
further the accuracy of your measurements, have you considered
tne full cange of possibilities for runout flow at low
pressure tc c.ose the discharge in the variety ol pumps that
have to ¢3t with it when you are in trouble?

MR. MARINOS: 1In fact, most of the pumping systeas
for TVA in the safety injection sequence are open valves.
They are--

MR. EBERSOLE* Also open flow paths?
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MR. MARINOS: Open flow paths; the run-on condition
would be less of an electrical load than would be at a, at
ancther head.

MR. EBERSOLE: That is a peculiar bunch of pumps.

MR. MARINOS: Runout load essentially would be less
so the caiculations, at least the capacity factor--

MR. EBERSOLE: That is not always the case. 1Is it
just unique that your pumps have runout flow demands that are
less than closed discharge?

MR. MARINOS: I, in the calculations that I have
done, I find that to be true across the board. I don't know
¥ S

MR. EBERSOLE: Have you looked at pump
characteristics?

MR. MARINOS: I have looked at the charging pumps.
I looked at the runout flow.

MR. EBERSOLE: I can understand charging pumps. I
wouldn't understand an RHR.

MR. MARINOS: In fact I looked at the charging pumps
and the runout flow is less of a horsepower requirement than
it would be at the, at arother head.

MR. EBERSOLE: Okay.

MR. WYLIE: I guess I have a concern that we, that
you feel like that there is a need to enhance the

characteristics of these machines by replacement of voltage
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regulators and this kind of thing.

Do I read into that that you, you think that these
machines are not adequate now?

MR. MARINOS: They have four machines. Each one of
them had d.fferent response. They tested them all, and of
course, TVA in doing their analysis conservatively, they have
taken the worst case from each interval of particular diesel
and put them together in a composite so they have given us a
paperwork representing four diesel generators that worst case
for each one on a particular interval.

That to me is an indication that the generators are
not performing--theoretically they should perform
equivalently. They shouldn't have these variations, large
variations in the, on the very, the same step, four different
steps, four different types of tests, you have different
results, and of course, they have taken the worst case.

CHAIRMAN KERR: Why do you care if they perform
differently? That has some influence on the belavior of
equipment that they drive?

MR. MARINOS: As indicated, behavior of the
equipment, this is unusual that TVA is taking credit for added
margin beyond the nameplate minimum allowed by the venders on
the compouents that they drive.

CHAIRMAM EKERR: I thought you said that TVA had run

tests which convinced you that at the present time, the
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performance was acceptable and what you were worried about was
the future degradation?

MR. MARINOS: Yes. Now it is not merely the machine
degradation.

CHAIRMAN KERR: Excuse me. If the vender performed
the test, the performance is now acceptable, why do yocu worry
that the machines may perform in slightly different ways?

MR. MARINOS: It is a combination--it is not just
merely the diesel generators performing slightly different.

It is the components Jeteriorate and their efficiency goes
down so their demand is going to be different.

CHAIRMAN KERR: Doesn't one do tests on this
periodically to find out where the performance is dejraded?

MR. MARINOS: 1If the test could be done accurately,
the uncertainty removed, of course. Who wou.d argue with
that?

CHAIRMAN KERR: You just said I thought--cocrrect me
if I am wrong--that they had done a series of tests and you
were convinced that the performance was acceptable now, so it
must be possible to do tests that will convince you that the
pc.formance is accepuiable.

MR. MARINOS: That is correct.

CHAIRMAN EKERR: Therefore it seems to me in the
future one should be able to do tests that also would convince

you that performance is or is not acceptable.
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MR. MARINOS: That is correct. If the tests c¢'n be
done in such a way that the uncertainties can be removed,
there will be absolutely no question abont that.

MR. WYLIE: 1Is that the case row?

MR. MARINOS: Pardon me?

MR. WYLIE: 1Is that the cace now? The testing has
removed the uncertainties?

MR. MARINOS: That is not what TVA has indicated
their future plan is right now.

MR. LIAW: I think that is not the case. They are
not, they cannot test for an expected accident condition.

CHAIRMAN KERR: Mr. Marinos didn't really--

MR. WYLIE: They have gone through the calculations.
Do you disbelieve their calculations?

ME. LIAW: We believe their calculations with some
scepticism I guess. Even after the evaluation, we find it
acceptable enough margin for the time-being, but what TVA
consultant proposed to do to turther enhance the reliability
of the machine--

MR. WYLIE: All you are talking about is changing
voltage rasponsers in r gulators. That hasn't got a thing to
do with loading of--

MR. LIAW: Well, I presume that Mr. Concordia is
expert on the machine. That is what he recommended. We just

present the case to you, unless TVA can speak for Mr.
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MR. RICHARDSON: Let me bring up one other comment.
The replacement of the voltage regu’ators with up~-to-date
regulators, solid state regulators, has been a topic that TVA
has been planning to do for sometime, just very low priority
task. They have had new regulators in the warehouse for a
number of years and we are just encouraging them to go ahead
and carry through with those plans and make it proved.

DR. CONCORDIA: Do you want me to speak for myself?

MR. FOX: Dr. Concordia, he is here today, if the
NRC would like him to speak.

MR. LIAW: Mr. Chairman, would you allow Mr.
Concordia to speak, explain his recommendation, because I
would like to hear it, too, myself?

CHAIRMAN FERR: There seems to be overwhe.ming call
for your response, Mr. Concordia.

DR. CONCORDIA: I am Charles Concordia, consulting
engineer. I really didn't make a recommendation that any
changes need be made, but I made the statement that if we
desired enhancement, we could in the first place improve the
response of the voltage regulator.

Now the reason, the result of that in my opinion
would be that between each of the five steps at which the
voltage is applied, the system would gquiet down a little bit.

In other words, it would scrt of, you woula feel more
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comfortable with the results than you do at the moment
perhaps, that the NRC staff at the moment since you haven't
finished the last transient before you started a new one. The
result in my opinion again, and my experience with other ~ases
where we have applied a load from a transient state is that in
actual fact the performance would be different in the fact
that the over voltages would be less, but the minimum voltages
observed each step would be practically the same as they are
now.

CHAIRMAN KERR: Thank you, sir. Oh, excuse me. I
didn't mean to cut you off if you aren't finished.

DR. CONCORDIA: Okay.

CHAIRMAN KEFR: Thank you, sir.

MR. WYLIE: The results of the analy:/s that have
been done by TVA and Mr. Con:ordia I think, are you ccnvince
is adequate margin in the machines as they exist today?

MR. MARINOS: Yes. I believe so.

MR. WYLIE: All right. And that they can perfor,

their safety function sequencing the loads and at the

appropriate times in order to fulfill the safety analysis of
the plant?
MR. MARINOS: Yes, I do.
MR. WYLIE: Fine. Any other questions?
CHAIRMAN KERR: Thank you, Mr. Marinos. The next |

question has to do with the test of diesel by TVA, is that ‘
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correct?

MR. RICHARDSON: TVA is going it make that.

MR. WYLIE: The next item has to do with the CO 2
fire suppression test that TVA ran. I believe TVA was going
to--

MR. FOX: Doug Wilson, the chief of our new
technology branch, will speak to this.

MR. WILSON: My name is Doug Wilson. Mr. Ebersole
had asked a question in the Sequoyah the other day about the
possibility of an earthquake causing an iscolation of the
diesel generator building and therefore loss of the diesel
genzrator.

In a seismic event, the CO 2 systems at Sequuyah are
not seismically qualified. The electronics is seismically
qualified, what we call category 1L, which neans that it won't
fall down and damage other equipment. However, in an
earthquake, it ccould cause an isolation of the systems inside
the building that are used to have cooling through the diesel
generator room that is used for cocling in the generator
itself. To dermonstrate that this wasn'* a problem, well, let
me back up for just a second.

We identified this problem at our Watts Bar station
which has a di=sel generator building that is very similar to
that at Sequoyah. The result of that conditicn adverse to

quality we did and ran a couple of tests on the diesel
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generator itself and did a number of calculations. The tests
themselves isolated the building, ran the diesel generator to
see the timefrarmes that we would have to send people out to
isolate that, and then we did calculations to extrapolate that
test data up to the limited conditions on the diesel
generator.

We immediately--cn the initiation of the diesel
generator, procedures require an immediate dispatch of an
operator out to this, to that room, and we have on the
neighborhood of 50 minutes to unisoclate that room to restore
proper diesel generator operation.

MR. MICHELSON: Could you tell us just briefly the
results of the test, room temperatures?

MR. WILSON: As I recall, we ran two tests. The
first one was with the dampers open, the dampers themselves
open with the fan shut down, and we had like a half hour in
that case, and the conditiun where we actually closed the
damper, quite obviously we didn't want to get up near the
temperatures where we could do damage to the equipment, so we
ran it for like 30 minutes as best I recall, and then
extrapolated from there,.

MR. MICHELSON: What temperature at 30 minutes?

MR. WILSON: Believeit was 108 degrees.

MR. MICHELSON: Farenheit?

MR. EBERSOLE: You have not done it down in Alabama
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or Tennessee where it starts out at about a hundred.

MR. WILSON: Starts out at 97. The actual test was
run just on a day when like it was 75 or 80, in that
neighborhood, and we extrapolated in our calculations that
what would happen if the temperature was 97 and then--

MR. EBERSOLE: 1 see.

MR. MICHELSON: What would happen if it had been 907

MR. WILSON: We would have had 50 minutes to get
somebody out there. We have repeated temperature--

MR. EBERSOLE: Did you find the temperature in the
sense there might have been sclid state apparatus in that room
that was--

MR. WILSON: We looked at, that limited temperature
on the equipment that is in there now is the temperature of
the generators themselves.

ME. EBERSOLE: It is not the solid state cc trol?

MR. WILSON: We don't have very much solid state.

MR. MICHELSON: You will eventually if you put the
new devices on, and then what will you do?

MR. WILSON: We will have to look at that.

MR. EBERSOLE: That's a good reason not to put the
new solid state stuff in there.

MR. MICHELSON: You actually ran the room
temperature to 108 at that point? None of the control, there

were no adverse operations occurring in any of the control
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equipment?

MR. WILSON: Carl, that's my best understanding from
reviewing the test and having some other people review it for
me.

MR. MICHELSON: This generator had the same kind of
control panel at that tine, the Sequoyah, with the sensitive
resistor and so forth in it as well?

MR. WILSON: Actually the ones that were
actually--run the test at Watts Bar I believe, already have
the solid state excitcrs in them. Ones at Sequoyah have I
believe mag amp and there is another different, ones at Watts
Bar are actually 4400 kw units and the ones at Sequoyah are
4,000 kv and the same site, room, we actually, the tests we
did at Watts Bar would, would be a bounding test for the
Sequoyah.

MR. EBERSOLE: When you have actual--

MR. MARINOS: I have a clarification. You said
4,000 kw? The Sequoyah--

MR. LIAW: The--

MR. MARINOS: The Sequoyah are 4400.

MR. EBERSOLE: You have Aischarge. You let the
engines run on, take care of things locally, too. You turn it
off?

MR. WILSON: We don't need the power. 11 assume we

turn it off.
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MR. MICHELSON: On the other remarks, did you, what
did you determine about the CO 2 system in terms of that
versus inadvertent actuation during earthquake. Are you
conceding it might happen? 1Is that what you are saying?

MR. WILSON: It might or it might not. We have
looked at both cases.

MR. MICHELSON: 1If it were to happen from the
cooling of the room viewpoint, you think it is a non-problem.
How about from the release of the CO 2 viewpoint?

MR. WILSON: The diesel generators have, takes
suction ai: from outside that room.

MR. MICHELSON: That's right. How about the
auxiliary equipment within the room? That might be required?

MR. WILSON: The test was run with that equipment.

MR. MICHELSON: You didn't release the CO 27

MR. WILSON: That is not evaluated.

MR. MICHELSON: That's a separate question. I am
asking--

CHAIRMAN EKERR: What sort of equipment, Carl? Do
you mean equipment that uses oxygen?

MR. MICHELSON: No, no; equipment that, for
instance, if you do build up a, put snow on the floor and so
forth, you have circulating pumps or something that might be
affected by the CO 2 storm and so forth. You have got to

think about that, and acain solid state device, you are going
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to concentrate moisture in the cabinet potentially as a result
of transporting it and the snowflakes that are coming down.

MR. WILSON: We have locked at it in the past, but I
really don't recall what the results of if are.

MR. MICHELSON: In the case you say that the
equipment is positioned and hung such that it won't fall down,
is there a chance it could rupture? I mean could you have,
break a pipe off, for instance?

MR. WILSON: Actually talking about the electronics
is what I was talking about.

MR. MICHELSON: How about the CO 2 tanks, which are
in a rather confined room? Have you looked at the rupture of
that tank and the relief capacity of the room?

MR. WILSON: VYes, sir. As a result of a CAQR, as
best I remember, in the original license at Sequoyah, there
was a question about tank rupture, and where it is sitting and
what would that do to the building, and we did calculations
and showed that there was adequate relief capacity in the
building to permit damage to structural capability of the
building itself.

MR. EBERSOLE: What have you done about the old
business of blowing doors off?

MR. MICHELSON: I think that's the relief capacity.

MR. WILSON: Taat is part of the relief capacity.

MR. WYLIE: Mr. Wilson, I missed it I guess. You
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said the initial temperature was 95?

CHAIRMAN KERR: Seventy-five.

nl

MR.

MR.

WYLIE: You went to 1087

WILSON: Yes, sir.

WYLIE: In 30 minutes; full lcad c¢n the machine?
WILSON: Yes, sir.

WYLIE: And that was measured where?

WILSON: There were a number of thermalcouples

in the room as I recall that was measured intake to the

diesel.

MR.

MR,

WYLIE: To the generator?
WILSON: Electric generator itself.

WYLIE: The 4400 is the continuous rating of the

machine, is it not?

MR.

WILSON: That is correct.

WYLIE: Based on class B rises, insulation

system I assume. Is it a class F insulation system or class

B?
MR.
that?
MR.
MR
MR
MR.

factors then?

WILSOM: I am not sure. Bill, can you answer

RAUGHLEY: Class B.

. WYLIE: And class B risers?

RAUGHLEY: Yes.

WYLIE: It doesn't have additional service

What is the short time rating of the machine?
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MR. RAUGHLEY: Short time rating of the generators--

MR. FOX: Bill, go to the microphone, please.

MR. RAUGHLEY: The short time rating of the machine
is 5500 kvi.

MR. WYLIE: And that your analysis is based on the
4400, is that correct?

MR. RAUGHLEY: Yes, sir.

MR. WYLIE: You have that additional percent. Thank
you.

MR. MICHELSON: One other question on the
inadvertent release--you said you looked at it for various
components. The CO 2 now I am thinking about.

Did you look at it from the viewpoint of the
generator and its ingestion of the CO 2, snow, it is going to
suck it in as it is coming down, part of the cooling function
of the generator?

MR. WILSON: There is a--1 am talking memory now,
Carl. I didn't review this aspect of it. Intake for the
generator itself is up in, near the area where the air
actually comes in from the outside.

MR. MICHELSON: It is not coming in from outside
now, of course.

MR. WILSON: Right, but I believe it is in an area

that would h:zve to suck, as best I recall, have to suck the CO

2 in.
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MR. MICHELSON: I think it would be, because it is a
rather large fan. I know it is in significant flow stream. I
just wonder if the ingestion of CO 2, snow has been a real
problem, namely, if it were, I think it would be a moisture
problem. I have never seen anybody give me, you know, a good
answer to whether that--

CHAIRMAN KERR: The moisture condensation in the
air?

MR. MICHELSON: CO 2 re-evaporates, leaves the water
behind, running through that nice hot--

MR. WILSON: 1If the generator is hot, the moisture
wouldn't stand.

MR. MICHELSON: If would be driven to that extent
except electrical terminals aren't quite as hot, It is the
gquestion-- Does anybody know? I mean, are we assured CO 2
ingestion would not be a problem? Apparently you are assured
because you have looked at it.

MR. WILSON: They have looked at it, but it has been
a long time ago.

MR. EBERSOLE: One aspect of this on discharge and
CO 2, you have told me I think at one point at Sequoyah your
solution would be to find relief vent so the doors don't flow
off. I could imagine at least because of the, of lack of
safety quality in the systems put out, part of the tank farm,

small space that you could have a door someplace., It was
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pretty strong and before it went you could have, enclose it in
the critical apparatus., Do you fcllow me?

MR. WILSON: Yes, sir. About, I guess about a month
or so ago, we got to look at the strengths of some of these
doors from some other places, and it wasn't at Sequoyah. It
was LMR or Watts Bar. I have forgotten where, but the
assumptions that we have made in the strengths of those doors
was something like 1600 pounds, and we had test data that
actually shows that most of them actually fail around three to
400 pounds, so it was cof concern to us.

MR. EBERSOLE: When you say pounds, I am talking
about psi which is still a low--in other words, you know, you
all have a reputation for boring holes in things that need to
be protected. Have you had to bore any holes in the cabinet
or enclosures that might be subject to the CO 2 problem?

MR. WILSON: Can't answer that, Not to the best of
my knowledge.

MR. EBERSOLE: What about the doors being too--

CHAIRMAN EERR: There are a lot of squirrels in that
area. Maybe you can get the squirrels to do that!

MR. EBERSOLE: You know what the problem is. I am
not going to go further.

MR. WARD: You asked the question apout whether the
ingestion of CO 2 is a problem, and I don't, you know, have

any opinion whether it is or not.
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I found the answer, though, unsatisfactory that we
looked at it but it has been a long time ago.

Were you happy with that answer or--

MR. MICHELSON: 1I'm, I think we planted the seed. I
hope they go back and reassure themselves that it is a
non-problem because we haven't reassured ourselves that we
couldn't get inadvertent actuation. Clearly we don't know the
seismic response of the electrical equipment, and therefore it
is possible you will isolate and charge all four diesel rooms
during an earthguake with CO 2 and clearly you have lost, I
think lost off-site power also.

MR, WARD: No, I understand that, but well, I think
I do, understand what you are saying, but are you satisfied
with the answer?

MR. MICHELSON: I don't think I could get any
further information at this time.

MR. WARD: Do you think we need, I mean do you
think, do you think we need more information?

MR, MICHELSON: I think it is a generic question we
are ycing to cover as part of our looking at fire in general.
We just had our recent subcommittee meeting on it, We are
going it loock at a number of these questions, the effects of
inadvertent actuation, particularly water, but CO 2 and halon
are also in guestion. I am going to get my answers there.

MR. WYLIE: I have a question. Are these
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conventional exciters slip riag and brushes?

MR. RAUGHLEY: Yes, they are.

MR. WYLIE: Thank you.

DR. MOELLER: Charles, will we hear later about the
questione raised by Dallas Hicks on the capacity?

MR. WYLIE: That's what we have been discussing.

DR. MOELLER: 1Is this, has this addressed his
question?

MR. MARINOS: I had it on the slide. We skipped
over that. I can go back and address this if you are
interested.

MR. WYLIE: Please do, or do you have--

MR. MARINOS: Yes, I can go over that.

DR. MOELLER: Although this is not my field, I
realize you have been addressing certain of these questions.
It seemed to me one of his basic questions was whether the
diesel generators had adequate capacity, and whether they had
every been tested with full load.

If we have heard that, I didn't, it went over me.

MR. MARINOS: When the plants were licensed, it was
licensed, TVA had designated these machines as capacity of
4,000 kw. The machine, the kw is a variable thing depending
on the power factor of the equiprent that is being operated in
the machine. If the equipment operated is more efficient, the

kw could be larger. The set value for this machine is kva and
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the machine is 5,000kv. This is something that does not
change.

TVA discovered following the employee concern and
allegations that--

CHAIRMAN KERR: Excuse me just a minute. Do you
know what a kva is? Okay. Go ahead.

Mik. MARINOS: They calculated their loading on the
machine and they found that indeed they will exceed, the
original tech spec exceeded 4,000 kw., It will exceed it by
something like 350 or so kw.

How-~they went back into the ac.ual nameplate
characteristics of the equipment that the machines drive, and
they found that the power factor for those equipment is better
than what the machine nameplate generally assumen as a power
factor. The machire manufacturer generally assumes 80 percent
for every one., The equipment had a better power factor, about
average 8F percent, and that increases the capacity of the
machine in kw to 4400. So TVA submitted a formal request for
tech spec change. We evaluated that and we granted that
change, and the machines now are capacity 4400, so that
question is addressed that way.

(8lide)

CHAIRMAN EERR: A hundred percent power factor they
would be even more?

MR. MARINOS: There is no such thing.
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CHAIRMAN KERR: There s not such thing as & hundred
percent power factor? Resistance is a hundred percent power
factor.

MR. MARINOS: It will not be--inductive losses in
the cable unless the resistive load is right at the--

CHAIRMAN KERR: I will settle for 99.8.

MR. MARINOS: Okay.

CHAIRMAN KERR: Does that answer your question, Mr.
Moeller?

DR. MOELLER: Thank you.

MR. WYLIE: Well, I'm not sure. I think Mr. Hicks
also raised the question of the adequate capacity in regard to
the margin of switching loads on in sequence.

MR. MARINOS: I don't quite understand.

MR. WYLIE: Well, I mean one of his questions as I
recall, I mean the ability of the machine to respond to the
load switch, you go sequence of the loads on the loading with
the machine, and the segquence--

MR. MARINOS: This s the area that we have
addressed the other day.

MR. WYLIE: And I think ue implied that the machine
was not capable of doing that.

MR. MARINOS: 1TVA, of course, through the testing
has demonstrated they can do it and through the analysis they,

of course, compensated for the uncertaint; .. the full loading
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requirement.

One of his questions was the requirements of Reg 108
which requires a Z4-hour full load test. That is again part
of the technical specification requirement that TVA routinely
has to conduct the tests. They have done these tests and in
fact they have done it for two hours at the emergency loading
of the diesel generator which is a higher capacity than the
continuous which is at a 4853 kw, an¢ of course took the
measurements of temperatures and required other measurements,
and the additional 22 hours, they did the 4400 kv, kw.

MR. WYLIE: The calculations that have been
submitted by TVA to the Commission that they performed show
the transient loading of the machine, the margin., Now Dick,
if you could give them copies of that for us?

MR. WARD: I am having a hard time hearing you.

MR. WYLIE: Dick ig getting a copy of that for us if
anyone is interested. I think TVA has a slide of the actual
:ransient loading of the machine that they can show you.

DR. MOELLER: 1If you are satisfied, that's adequate.

MR . MARINOS: The other question you had, Mr., Wylie,
about the, the segquencing, yes. indeed, TVA submitted a formal
request for change of sequencing in containment spray.
Containment stray was to start at 30 seconds, and they moved
it to 180 seconds. We evaluated the consegquences on the

accident analysis basis for that delay, and we find it
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acceptable, so that was a change in their sequence, and also
there was another minor change in between component cooling
water pumps and auxiliary pumps.

The component cooling water pumps were tu actuate in
the previou: sequence within 20 seconds, and they moved it to
25, 30 seconds, and fuel pumps were actuated 25 seconds, were
moved to more conservative, to 20 seconds, so to aid their
response of the machine, so this was an acceptable change in
the sequence, and there may have been another question that
Mr. Hicks has raised.

And they also accounted for time in relay drifts in
the timers. The timers that they have for the sequencer, they
drift larger drifts than what they anticipated. Fronm
something like 5 percent “hat was anticipated previously, it
has gone up to about 16 percent, and they have accounted for
that. They have evaluated any poter ial overlap of componeunts
that may be accelerated or starting at the same time if the
drifts were movea in the opposite direct, and they have
demonstrated to our satisfaction that the equipment will
perform adegquately.

MR. WYLIE: Any other gquestions?

MR. MICHELSON: On what?

MR. WYLIE: On this. No? Well, I guess we are at
the break.

CHAIRMAN KERR: This is a good time for a break,
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ten-minute break. We will reconvene at ten after.

(A brief recess was taken.)

CHAIRMAN KERR: Mr. Wylie, what is the next thing on
the agenda?

MR. WYLIE: Before we proceed, I would like to gay
that you know, we have received the allegation on the fire
protection and the responses by TVA »n the Sequoyah plant, and
we have only recently received that, and we have looked at it
in the time we have had,.

We think that there are generic implications on
that, and that what we propose to do is to refer that to our
fire protection subcommittee for further consideration. We
don't see that it is an item that would impact the start-up of
Sequoyah, but there are some guestions that .eed clarification
and further discussion in this letter.

MR. MICHELSON: I think we would assume that TVA
would be supportive of coming in and discussing those at that
time, which would be somewhat later.

DR. REMICK: I assume we are investigating
allegations?

MR. MICHELSON: No, I don't think so, as such.

M. WYLIE: No. We are undertaking to consider the
issues that are raised, but not allegations.

MR. MICHELSON: Since they may be generic--

CHAIRMAN KERR: What is the next presentation?
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MR. WYLIE: The next presentation has to do with the
discussion of the electrical cable instsllation practices at
TVA, and I believe Mr. Marinos is going to address that.

MR. MARINOS: 1In the cable issue, again employee
concerns regarding the TVA's cable installation practices and
cable procedural deficiencies compelled TVA to investigate the
installation of cables at the Sequoyah.

In fact the employee concerns were raised &t Watts
Bar. The TVA felt that similar concerns may be applicable to
Sequoyah, so they engaged an investigation of the cable
installation practices and the NRC reviewrd TVA's
documentation, and hired consultants. This was prior to the
establishment of the Office of Special Projects, and this was
a project that was ~carried by the Office of Nuclear Reactor
Regulation. NRR hired Franklin Institute as consultants to
evaluate TVA's cable practices, cable installation practices.
They issued a technical evaluation rrport which they submitted
to NRR, NRR transmitted that technicel evaluation report to
TVA and asked TVA to evaluate the recommendations made in that
technical eval ation report and prepare a course of action to
establish the integrity of the caples.

Of those, there were eight recommendations, three of
which were considered irportant to be addressed prior to
restart of Sequoyah 2, and I have identified these concerns

here as cable jamring, and this relates to cables that are
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placed in a conduit there generally, and the overall diameter
of the cables may be too close to the diameter of the conduit,
and a® the cable is pulled through bends, the cadle may fall
in line and cause jamming as you pul) it through and affect
the cable integrity, the cable insulation integrity.

Another concern relates tc cable pull-bys, and that
relates to cable pulied tarough conduits with cables already
existing in the condu«it. In the p.ocess of pulling these
cables through, cable insulation damage may occur to cables
that are already preseat in a conduit,

A third concern wan cables that were resting »n a
very sharp 90 degree condolet they call it, and the sheer
weight of *he cable may have damaged the insulation at the
point of contact at that 90 degrees.

In order tn address these concerns and resolve the
issue, TVA and NRC me: on March 13th of '87 to discuss a
method for resolurion. The NRC staff proposed that TVA
conduct a high voltage testing, put 1 high voltage surge
through the cables at 300 volts per mil of insulation
thickness, and observe the response of the cable. If the
voltage was not held, and the cable shorted, that will be an
indication of cable, of insulation damage.

TVA countered NRC's proposal to conduct these tests
at 240 volts per mil rather than 300,

CHAIRMAN EERR: What is the working voltage of these
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cables?

MR. YARINOS: These cables are 600 volts rated
cables. They may be operating on J80 volts or a 120 volts AC,

CHAIRMAN KERR: Thank you.

MR. MARINOS: The genesis of this tost is first of
all, the recommendation by NRC was based on cable tests
conducted by, routinely by the venders that produced this
cable as final qualification of the cable. Each cable is,
goes through this 300 volts per mil test before it is shipped
te the plant.

TVA's 240 volts per mil recommendation was based on
an IEEE Standard 323 which requires a qualification, prototype
gualification for cables before they are accepted for service
in nuclear service.

This is 80 percent of the manufacturing test. The
ataff accepted TVA's proposal, and TVA conducted some tests on
silicon rubber insulated cadles in the containment on April
8th. On April 8th, they gave us the, their proposal for
conducting the teste.

(8iide)

MR. MARINCOS: The tests, actual tests were conducted
on April 22nd on 16 single conducters in one conduit of
si{licon rubber insulated cables. Of the 16 cables teuted,
they observed thrue fsilures. Three cables actually shorted

tha ground.
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TVA following those plants, evaluated the cable test
program and they decided that perhsps that was too severe of a
test. They came back to the staff and proposed a revision to
that cable test program, essentially reducing the actual
voltage applied to the cables from then on.

The basis tor the reduction, the request for
reduction on voltage was tha* TVA research industry had
discovered that in the cables »f similar design, they were
gqualified to 240 volts per mil, but a lower nominal thickness
than what the actual nominal thickness of TVA's cable is. The
rationale in that is that although TVA has purchased cable
with 45 mils insulation thickness, it ls, it was a choice that
was not necessarily safety-related. There was no, it had no
significance in the integrity of the cable. It just purely
was a choice of thicker insulat.on, nct necessarily needed for
the sevvice, while other utilities had purchased cable with
less thickness by 30 mils, and the cable was accepted 'y the
staff, gquelified at that nominal thickness, so we accepted
TVA'e revised cable test program. TVA continued to apply for
additional tests, 240 volts per mil, but the multiplier now
was not 45 mils. It was 30 mils, so the voltage, the actual
test voltage was reduced by that amount.

CHAIRMAN TERR: Seventy-five hundred volts?

MR. MARINOS: That is correct--7200 volts; the

original voltage was 10,800 and reduced down to 7,200,
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Using the new criteria, TVA conducted tests outside
containment on cables that had other than silicon rubber
insulation, and all tests as I have listed them here for
pull-bys. There were 878 cables tested. For jamming there
were 45 cables tested. All passed the test.

Additionally, TVA, of course, conducted a test for,
on silicon rubber insulated cables inside containment, and I
have listed here samples for the three different
manufacturers--AIW, American Insu.ator Wire Company, Anaconda
and Lockbestos. For the AIW, they recorded four more failures
as the earlier test of the 16 that were done on the original
program were also AIW.

In the Anaconda they registered no failures. 1In the
Rockbestos, they registered three failures. Since that time,
they reclarified that actually one failure of the three in
Rockbestos was legitimate. One failure that they reported to
us was merely an error on the part of the instrument engineer,
that he had not set the instrument on the proper range, and it
went out of scale. And the other, anocher failure was
disputed because of tl: fact that it was based on polarization
index and not on an actual short to ground, so since then, TVA
has indicated that cnly ¢ .e failure in the Rockbestos cable
was, has occurred. Any questions here?

MR. LIAW: Let me add a couple of clarifications

here. First, the voltage, iMr. Marinos is talking about DC
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voltage. Earlier Mr. Kerr asked a question about the service
voltage, AC.

Second, the selection of conduit we tested for
different concerns was based upon the configuration of the
conduit, the bends, that kind of thing, so for jamming,
pull-by and voltage property, they have different sample s0
we are not talking about the same population.

CHAIRMAN KERR: Thank you.

(Slide)

MR. MARINOS: Following these additional cable
tests, TVA issued a preliminary ten CFR Part 21 report and
indicated that the silicon rubber insulated cables may have a
generic defect and indicated to the staff it may not be just
unique to TVA, and not related necessarily to the cable
installation practices of TVA, but it may be a generic problem
with anyone's practices, so the staff shouid evaluate the
broader aspects of this problem. And at the same time, TVA
initiated a test at Wyle Laboratories and in that test, they
have -aken nninstalled cable that they had on a reel at the
plant, they shaved insulation to various thicknesses that they
anticipat=d might have, cable 2t the plant may have been
damaged to, and they put it through a LOCA test.

Following those tests, TVA had taken the cables out
of the autoclaves at Wyle. They performed high pot tests just

like they have on the installed cuble, and the cable passed

HERITAGE REPORTING CORPORATION -- (202)628-4888




10

11

12

13

15

16

17

18

19

20

21

22

23

24

25

349

the tests.

They measured the thickness of the cable that was
put into the autoclave, and they measured the cable to have
thicknesses as low as 4 mils and up to 6 mils for the various
manufacturers as I have listed down below here.

TVA met with the staff and presented those resu.its
and determined from those results of the Wyle tests that--let
me find ny other slide.

(Slide)

MR. MARINOS: TVA in connection with the test
resykts from Wyle, they evaluated some industry standards,
ASTM Standard D-149 ard ASTM 3755 in an attempt to explain
discrepancies between the high poitential withstand of cables
following the Wyle tests and the inability of cable in the
piant to withstand lower voltages during tests.

They determined in evaluation of these standards
that materials behave, insulated materials behave differently
as the thickness increases. The unit values that ‘hey can
withstand at the particular thickness of insulation is
different as the insulation is diminishes. The lower
thi~knesss of insulation can withstand higher per unit v=lnes
tha thicker insulztions can withstand. So on that basis, TVA
proposed no further work to be done on cable at the plant, and
they declared the cables in the plant adequate to perform

their safety service.
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At this time, TVA has replaced, however, all the AIW
cables in the containment, and has retained the cables of
Rockbestos and Anaconda insulation.

We have accepted TVA's conclusion for restart at the
plant at this time, but we are evaluating the long-term
requirements for cable that remains in the plant.

Any questions?

MR. WYLI%: What do you mean you are evaluating the
long-term?

MR. MARINOS: The Wyle tests were conducted, the
cable was irradiated for only ten years before it was put on
the autoclave and applied at, LOCA ronditinns applied t- it.
As a minimum, we require that the cable, of course, be
qualified for the remaining life of the plant.

MR. WYLIE: The original cable was qualified?

MR. MARINOS: The original cable wus gqualified, yes.

MR. WYLIE: For 40 years?

MR. MARINOS: For the 40 years.

MR. WYLIE: Using IEEE 3237

MR. MARINOS: TVA qualified trese reduced
thicknesses of insulation as the 4 mils and 6 mils to a
ten-year irradiation. They put it in the autoclave and ran
the LOCA test on it, so for these thicknesses of insulzation,
there is only, the only data for ten years., There is no

40~year data for that, for that level of insulation, sc

HERITAGE REPORTING CORPORATION -~ (202)628-488%



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

351
therefore, if the cables at the plant have reduced insulation
as a result of the practices at, the bad cable installation
practices, we only have confidence now that they are good
enough for the ten years, so TVA would have to establish the
confidence for the remaining life.

MR. WYLIE: Well, do you plan any further in situ
testing or does TVA plan any?

MR MARINOS: TVA, they have not told us yvet what
they are planning to do. We are investigating that with them
right now.

MR. WYLIE: I mean is it the intent to do anymore
testing?

MR. MARINOS: 1I don't Kknow.

MR. FOX: TVA has no intent to do any further in
situ testing.

MR. WYLIE: Any testing at all?

MR, FOX: We will go ahead and qualify the silicon
rubber cables for the remaining life of the plant. We
established based on the failures that we observed in the
silicon rubber cables, the lowest thickness of insulation that
we observed in seven post mortems that we did on failed
conductors, 8 mils was the thinnest insulation that we saw.
That was the basis for taking the cable off the reel and
qualifying at Wyle.

MR. WYLIE: So you intend to go ahead and complete
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that test?

MR. FOX: We will complete the qualification for the
remaining life of the plant, yes. It had been our intent to
take cable off the reel as we had done for these Wyle tests,
thin it down to the minimum insulation thickness that we
observed in the failed conduc‘ors that we took out of the
plant, and then qualify that for the full 40 year. That was
our intent.

MR. WYLIE: That is still your intent?

MR. FOX: That's our intent at this point in time.

I understand that there may be some request from scmeone at
staff, NRR as part of the generic resolution is considering
having us remove installed cable and test it.

MR. WYLIE: Is that right?

MR. MARINOS: Yes. This is a possibility. We are--

MR. WYLIE: Why remove installed cable?

MR. MARINOS: The premise that TVA has based their
decision not to d¢ anymore tests is that they have decided
that having thinned the cable insulation down to 4 mils, this
has got to be the worst case. We could not have damaged cable
beyond 4 mils of insulation. This is the premise that they
have used in order to validate their conclusions.

We have no basis to argue with that. However, this
is, the testing done was on the cable that was not installed.

It was an uninstalled cable and they translate their results
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to the cable that is installed. There are sericus concerns
about their practices, so the cable may have 4 mils of
insulation, may not have 4 mils of insulation.

MR. WYLIE: When you pulled out a bunch of cable,
what did you find?

MR. FOX: We carefully removed the cables that had
failed, che conductors that had failed, and examined the
vicinity of the cable. That's how we came up with 8 mils
minimum used thickness. We did not examine all cables that we
took out of the plant when we were replacing AIW. The reason
that we replaced all the AIW was that we had to make that call
at that time, in order to protect what at that time appeared
to be the schedule. We did not have the Wyle test results at
that time. Had we had the Wyle test results, we would not
have removed the AIW cable since we qualified it with 4 mils
of insulation.

CHAIRMAN KERR: How much cable will you want to have
them remove to demonstrate that 8 mils or 4 mils or whatever
is an appropriate figure?

MR. MARINOS: We decided if TVA were to remove a
cable configuration, the conduit, that the worst case--what I
mean by that, a conduit configuration where it has many bends,
long runs, and take pieces of that cable, ten pieces perhaps,
and put it through the, through the LOCA test without any

reduction in insulation, just as the cable was taken from the
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plant, and tested at Wyle, at the same conditicns as they
tested the uninstalled cable, it would increasc our confidence
that the cable as instalied has the capability to withstand
the conditions that are expected at the plant.

MR. WYLIE: 1Isn't it highly probable you are going
to damage it taking it out?

MR. MARINOS: This has to be done carefully, that is
correct.

MR. WYLIE: 1If it is done, put in, now you are going
to take it out, it seems to me like there is a high
probability you will damage it when you take it out. Then you
will prove no*hing.

MR. MARINOS: TVA gained experience when they
removed the first 16 cables at the plants where it occurred.
The three failures did not indicate that they had any damage
added to these cables from their removal, so I believe that
they can do that.

MR. FOX: Well, we knew that those cables had failed
and we knew within just a foot or so exactly where those
cables had failed. We bh red in with successive high pots on
the area where these plants occurred. We knew where they were
and we could carefully remove and examine the section, the
short section where the failures had occurred. That was easy
to do. We are, we share your concern, Mr. Wylie, that we

might induce darage vy removing the cable.
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MR. WYLIE: All passed the tests now?

MR. FOX: Yes, sir. We feel like our cable
installation practices were vindicated by the test program.
There was no evidence of cable damage due to vertical,
unsupported vertical cable, pull-bys or jamming, and we have
tested thousands of conductors that way and found no evidence
of any damage due to any of the three concerns or any of the
three restart considerations in cur cable test programs. We
felt like our ~able installation practices were shown to be
satisfactory by that test program.

MR. MARINCS: The unresolved questions that the
staff still has for TVA's installation is the fact that cable
when tested to full withstand capability, it goes up to fifty,
betweer 50,000 to 80,000 volts before it breaks down. The
cable at the plant is tested at 7,000, and it fails, so we
have really no good answer for that happening.

MR. WYLIE: This is cables tha® are left in there
you have tested and they passed.

MR. MARINOS: The cables that were also removed, as
Mr. Fox indicates, and they actually tested, had to break down
the good portion of the cable, not the one that failed
already. That cable when it came out of the plant also was
able to withstand between thirty-five and 50,000 volts.

CHAIRMAN KERR: Mr. Marinos, you don't need the

cable to withstand 7,000 volts. You only need it to withstand
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something like maybe a thousand volts at most.

MR. MARINOS: That is correct, but this voltage is a
gauge orf thickness of insulation is the--we have no means to
establish how much thickness there is in isolation, and the
voltage test is a good conventional way to do it it.

CHAIRMAN KERR: Assume insulation evaporates over
the years?

MR. MARINOS: No, doesn't evaporate. It gets
brittle and loses it dyelectric strengths. Technically when
moisture is attacking the insulation, you can lose it, it
doesn t matter hcw thick it is.

CHAIRMAN KERR: That will occur whether it is in the
plant or on a spool, won't it, if it is just a matter of
aging? You don't have to get in-plant cable to determine
that, do you?

MR. MARINOS: But we are talking about cables that
may have Leen mishandled during the installation, mishandling
of cable during installation that may have lost the dyelectric
strength through physical damage.

CHAIRMAN KERR: Won't you see that in, in the tests
that have just been done?

MR. MARINOS: The test that has been done is on
cable that was not installed.

MR. WYLIE: No. You tested up to 7 kv and spliced,

did you not? They passed.

HERITAGE REPORTING CORPORATION -- (202)628-4888



19

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

357

MR. MARINOS: Some of them passed.

MR. WYLIE: All c¢f them passed that were left 'n
there.

MR. MARINOS: They didn't test them all. That's
all--they tested the ones that we arz talking about.

MR. WYLIE: I am .onfused.

MR. FOX: We tested--Ken Brown, our electrical test
engineer, is here. We tested approximately 9C conductors of
silicon rubber?

DR. MOELLER: What percent of the total were tested?

MR. MARINOS: The cables at--TVA can answer that.

MR. FOX: I will let Ken Brown, assistant branch
chief of the electrical discipline, speak to that.

MR. BROWN: Yes--just got a promotion. I am senior
electrical encineer.

MR. FOX: You did a good job on it!

MR. BROWN: See what he says after I answer the
question!

The name is Ken Brown. I am senior electrical
engineer in the Electrical Engineering Branch involved with
the cable testing.

In Sequoyah Unit 2, the silicon rubber insulated
cables in 1C CFR 5049 service, there are approximately 180 of
those cables now. Conductor count, that would be

approximately 900--we tested I believe it was 91 or 92
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conductors.

MR. WYLIE: What was your criteria for selectina the
ones that you tested?

MR. BROWN: 1Initial tests that were done for the
silicon rubber cables were with regard to a lack of vertical
support, so we went out and found our worst case installation
configuration. That is where we had a, the longest vertical
drop and also a high percentage of fill within that conduit,
meaning that the bearing pressure would correspondingly
respond the highest, so we looked for a conduit in containment
commensurate with the containment environment that would have
a long drop, 90 degree condolet at the top, and a large
percentage of fill. That was our initial silicon rubber test.
That was the test Mr., Marinos referred to being conducted at
10,800 volts.

Subsequent to that one, we had determined through an
isolation process after our initial failures that we would
continue to isolate. We found that failure point, and we
conducted with the failures isolated, but with the cable still
bearing on that condolet at the top of the run. We
established conclusively that it was not due to lack of
vertical support for which these cables failed. They passed
the test without it ever changing configuration at that point.

MR. MARINOS: The staff has no contention about

this.
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MR. BROWN: We agree with that, so at this point, we
did our post-mortem, we established that it appeared that some
other mechanism was involved, postulated that it could be some
kind of impact phenomena that had occurred.

We expanded our sample of silicon rubber testing.
The criteria at that point was set to evaluate cables based
upon length and number of bends. What we were looking for in
that regard, we said that if we believed that it was some kird
of impact and it could perhaps, it could have been at the
factory, could have been shipping, could have been in storage,
could have been in handling before we put it in, or perhaps
during the installation process, pull it halfway in, let it
hang out of the conduit overnight, something, we don't know,
but we said in order to find problems if they are there, what
would be the scenario that we would follow?

So we said the longest length because whether you
are talking about cables on reel, cable spool, out on the
floor in the cutting process, or cables that might be left
hanging out of the condolet overnight, the length again gives
you an increased chance to find any damage if it is there, so
that was the scenario that we followed for the supplemental
silicon rubber testing involving I would say alout 75
conductors, and those were the ones which had the additional
failures that Mr. Marinos has described.

By the way, just one point of clarification, we
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talked about test voltages earlier as either being initially
10,800 and subsequently at 7200--we will note that the AIW
cables, their subsequent tests were conducted at 9,600 volts.

If I might also add one point, discussion about why
would cables pass at one voltage at the factory and pass at
another voltage or fail at a much lower voltage at Sequoyah,
again, the lowest brezakdown that we experienced was 7,000
volts in a conduit. Mr. Marinos mentioned our discussions
regarding a couple of standards, ASTM 149 and D-3755 which
were the subject of some discussion back in the November
meeting.

In that meeting, we pointed out that this standard
recognized as well as we, and industry experts were there
supporting us, that a test of a cable in a dry conduit may in
certain instances be actually more severa than a test in a wet
conduit due to the distribution of voltages or distribution of
stress in the absence of a uniform ground plane. At that
meeting, we accepted temperature from one cable manufacturer
and one industry test expert who indicated that it was
possible in a dry conduit situation to see two or three times
the voltage stress at localized points due to the absence of
uniform ground plane, and in recognition of that, we believed
that this could account for some of the breakdowns at levels
between 7,000 and 10,000 volts.

MR. MARINOS: However, that voltage corresponds to
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an insulation thickness even with all those conservatisms and
uncertainties that you place, of insulation level about 4 to 5
mils. These cables in the plants had nominal insula*tion of 45
mils, and it is not easily explainable how this cable in spite
of all this concentration of charges that you place, can fail
with 45 @mils insulation, at 10,000 volts or 7,000 volts. That
is not explainable by these standards or any analysis that you
provided, because the nominal insulation is 45 mils. And if
you were to divide by 45 mils, that cable fails at a hundred
volts per mil or even less.

MR. WYLIE: Well, do you expect it to be linear? I
don't.

MR. MARINOS: I don't expect it to be linear, but
this far non~-linearity I believe--

MR. WYLIE: Low voltage cables, right?

MR. MARINOS: Low voltage.

MR. WYLIE: They are not designed for high voltage.
They have no strand shielding, no external shielding. You
don't get uniform voltage.

MR. LIAW: Can I respond to what you say? Yes, I do
not expect behave linearly. However, from the removed cable
that TVA took the first time, tested 16 cable, and some of the
cable was tested by Connecticut Lavoratory, averaged out
something like 1700 volts per mil thickness, AC test. I'm

sorry--DC test. We will talk about DC tests.
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MR. FOX: These voltage anomalies are very
confusing.

MR. LIAW: Roughly 1700 volts per mil DC, so I guess
what Mr. Marinos is saying is you pick a number and we were
about 7,000. The best you can say is you have at least
roughly 3 4 mil thickness remaining. I know that kind of
discussion, there isn't much to it. That's the reason why we
are saying that despite all uncertainty, TVA has done
additional test at Wyle, qualified the cable for ten years
period as low as something like 2 to 4 mils, and that will be
the basis we approve to restart.

However, licensed condition because of the remaining
Rockbestos Anaconda cable that are left there with regard to
damage, possible damage mechanism, something to what Mr. Brown
was saying, Mr. Marinos in his slide shows three principal
damage mechanisms--jamming, pull-by, and voltage. You look at
TER, there was one additional concern which could be causing
damage. That is the lack of control for tension which our
consultant, Mr. Garner, indicated several times to us and to
TVA that because of that, by not controlling the pulling
tension, and as you pull through bends, a corner, you could
damage the cable, and I think to some extent that is not fully
addressed.

MR. WYLIE: What you are concerned about then is to,

trying to establish you have other cables damaged physically
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by pulling them, not whether or not insulation--

MR. LIAW: That is correct. I don't believe there
is such thing as scientific precision in this business in
terms of pulling the cable.

MR. WYLIE: Are you concerned, though, that there is
damage in the cable or that there is damage--

MR. LIAW: We--possibly some damage. What we tried
to do is even if there is damage, remaining thickness is good
enough.

MR. WYLIE: How much are you talking about?

MR. LIAW: Pardon?

MR. WYLIE: How much sampling are you asking for?

MR. LIAW: Like Mr. Brown, say for silicon rubber
cable we roughly took sample.

MR. WYLIE: The additional testing.

MR. LIAW: Additional test, what we are talking
about, before we talk about that--let ne explain one thing for
clear.

Mr. Fox say something about AIW cable were removed,
and just for record, TVA is the only one that urad AIW cable.
We have recantly conducted shop inspection at AIW facility.
We were told that they have not or they have not supplied
silicon rubber cable to any other utility, nuclear utility I
m~an, than TVA. That's another piece of data there.

CHAIRMAN KERR: Actually this testing, it seems to
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me that you are putting a lot of emphasis on the voltage per
mil of thickness and what you want to establish it seems to me
is the capability of this cable to withstand the voltage, not
a voltage per mil.

MR. MARINOS: For additional test that we are
proposing, that addresses exactly that question that you are
posting.

CHAIRMAN KERR: You are worried about the fact that
you have got a different voltage per mil in cables of
different thickness. This is not neressarily indicative of
anything it seems to me unless you are certain that that
insulation is very uniform. You could have non-uniformity.

MR. LIAW: I agree wholeheartedly. You might
recall--

CHAIRMAN KERR: Seens to me the argument is based on
poorly--

MP. LIAW: Now wait a minute, please.

CHAIRMAN KERR: You wait a minute. It seems to me
if the argument is based on voltage per mil, you don't have a
lot of significance.

MR. LIAW: I agree with you. If we had to start
over again, we probably would not agree to TVA with that. You
recall TVA was the one that proposed that., When OSB took
over, we said pick it up and go from there. It is up to them.

They had seen restart, you know, revisit the issue, and the

HERITAGE REPORTING CCZRPORATION -~ (202)628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

365

only thing we really have to hang our hat on is for them
demonstrated that indeed they had cable there which are able
to meet regulatory or design function, okay, so in answering
Mr. Wylie's question, Rockbestos, Anaconda which were left
there, we were talking about something like 5 inch, 5 inch,
and irradiated segment, five segment each of the kind, and
irradiated to the full remaining life of the plant, and then
hit with LOCA environment.

MR. WYLIE: How many cables?

MR. LIAW: Five segment each, sample.

MR. WYLIE: Out of? One circuit or five circuits?

MR. RICHARDSON: We would go into the conduit that
looks from a physical arrangement to represent the worst case
with geometric bends and vertical runs. We would open that up
and take out five different samples that we would then subject
Lo~~~

CHAIRMAN KERR: We will discuss this testing in the
future at some other time. It certainly seems to me that we
ought to give some thought to what you are looki j for.

MR. LIAW: We understand that. The concern
originally came from Watts Bar and we were talking, we are
talking with TVA to the extent that possibly get some cable
out of Watts Bar site rather than at the Sequoyah 2.

CHAIRMAN KERR: I think all of us agree that cable

cepapility to do what the cable is designed to do is
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important. The question here is how you »ant to try to
achieve the confidence.

MR. LIAW: That is correct.

MR. MARINOS: I want to add another point, Dr. Kerr.
For the record, these cable tests, techniques are not wrong.
They are a good rule of thumb. The electrical industry has
useda it for many, many years, and just because it has not
served TVA's purposes at this time, we cannot just throw it
away. We don't throw the bapby away with the bath water. It
is used routinely for tests.

MR. WYLIE: What is used?

MR. MARINOS: High pot test.

MR. WYLIE: Not on low voltage cables.

MR. MARINOS: It is used--may not be used o low
voltage cable, but it is used for medium.

MR. WYLIE: Use a low voltage tesu. These are low
voltage cables. And do you not agree that high pot testing is
a destructive test?

MR. MARINOS: TVA established that it was not a
destructive test.

MR. WYLIE: I divagree with TVA. If you put--

MR. FOX: It has not taken that position.

MR. WYLIE: It is a destructive test.

MR. MARINOS: TVA stated to us in a public meeting--

MR. WYLIE: These cables are not designed for high
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voltage, and all it takes is like 2,000 volts per mil in there
to start corona and you could burn the cable.

MR. FOX: The IEEE, some of the authors of IFEE 383-
1974 have told us that that was never intended for testing
installed cable, and it was, it was created as a type test.

MR. WYLIE: Let me make one other comment as far as
testing installed cable goes.

The NRC Research Branch has spent millions
developing techniques for non-destructive testing of
electrical equipment in service, and they have at least three
programs going in that area, and some of which are
commercially available today for testing, and it is low
voltage high frequency testing to assess the condition of the
complete electrical circuit, including the cables and motors
and the whole works. It seems to me before you go to high pot
cable and other equipment in ;lant you certainly couldn't--

MR. MARINOS: This is not a breakdown voltage, so I
don't believe that, and I want to correct the record. Mr. Fox
on September 10th in the public meeting in cChattanooga, TVA
reported to us that they conducted a number of high pot tests
on cable, and they measured the cvrvant on the cable. They
found there was absolutely no change, and they reported to us
they believe that these high pot tests that we have a.) agreed
upon to test the cables at TVA were not destructive of the

insulation, and this is on the record at the Septembsr 10th
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public meeting.

MR. FOK: That is correct, Mr. Harinos, but a lot of
things have happened since September 10th. We were very
active in the October, November timeframe with industry
exprerts on table cesting. @#r. Brown and Mr. Raughley spent an
extensive amount of time wit . the IEEE, ICC Committee, and you
knuw, we, our judgments have changed somewhat.

MR. MARINOS: That was based on cable testing.

CHAIRMAN KERR: Just a minute. Are you finished,
Mr. Fox?

MR. FOX: All I am saying is that we have since
been, since we made those rtatements in September, we have
been been advised the IEEE standard was never i' "»nded for use
that way. And IEEE ICC Committee has said that there is no
accepted industry standard from their perspective for testing
in situ cables, and they are in fact working on such a
standard. I believe, Mr. Raughley, they indicated sometime
this sunmer they hope to have such a standard. So we stand
corrected.

MR. MARINOS: It was engineering judgment by TVA.

It was an actual test conducted on a number of cables from
which you decided that there was no cable damage from these
high pot tests.

MR. WYLIE: How do you know?

MR. MARINOS: I beg your pardon?
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MR. WYLIE: How do you know?

MR. MARINOS: They reported that to us.

MR. WYLIE: I know, but how do they know?

MR. MARINOS: They measure leakage currents.

MR. WYLIE: They don't know whether they are damaged
or not.

CHAIRMAN KERR: Any further comments or questions on
this topic? Does that complete your presentation?

MR. RICHARDSON: If I could just summarize, we
understand that we do have to do some more work in defining
the final test plan that TVA has to use, and the bottom line
is we did find a situation in Sequoyah where there was reduced
insulation thickness. TVA has conducted a test pro_ram at
Wyle to give us and the short-term acceptable results of the
installed cables are acceptable looking at the long-term
resolution of that.

CHAIRMAN EKERR: All right. Further comments? What
is next, Mr. Wylie.

MR. WYLIE: Okay. We have additional questions in
the, attached to our agenda. I believe TVA is going to
address those. How do you want to Jo--do you want us to ask
questions and you respond or are you ready to respond as the
attachment shows?

MR, FOX: We are ready to respond. The first

question is on PRA, and Doug Wilson, chief of our Nuclear
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Technology Branch is the speaker.

MR. WILSON: The question was, that we received is
has PRA, PRA insight used in the safety evaluation of TVA's
operations, has this met methodology combined with the
deterministic method--I'm sorry--deterrinistic design
practices and analysis?

As 5»ou can see from the slide, TVA has conducted an
independent plant evaluation, or an 1PE, for Sequoyah nuclear
plant, and Sequoyah is not an outlier plant as a result of
this IPE.

At this time, TVA does not have a PRA for Sequoyah.
Therefore, PRA uses on site for safety evaluations are limited
to those cases in which we develop a specific analysis f{or a
specific case.

Sequoyah as well as other nuclear plants used
deterministic methodology a. laid out in 10 CFR 50, Appendix
A, an. developed design practices and analysis, and we used
PRA to augment this process by evaluating the, between choices
or alternatives,

This allows us to enhance availability,
maintainability, but it as pointed out earlier, we did not
have a PRA for Sequoyah. Therefore, there is a limitation on
the combination of deterministic and PRA at this time.

The TVvA in the near future will make a decision on

whether to develop a Level 3 PRA for Sequoyah depending on
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some of our internal process and on guidance that we receive
from the NRC and positions that are shortly to be focused, as
we understand.

Are there any questions I can try to answer for you?

CHAIRMAN KERR: Do you have a Level 1 PRA for
Sequoyah?

MR. WILSON: No, sir. We have what our PRA experts
call a Phase 1, which is basically very similar to the IPE
where we looked to see if there were any outliers in the
Sequoyah design, but at this point, we do not have a Phase 1
design, PRA.

CHAIRMAN KERR: Do the, do you plan to do a Phase 1
independently of what NRC may require?

MR. WILSON: Now you mean Level one, right?

CHAIRMAN KERR: Right.

MR. WILSON: I called it Phase 1 so I got you mixed
up. That decision, Dr. Kerr, will oe made by TVA based on the
decision that the NRC comes out with--supposed to be
soon--plus our own internal.

CHAIRMAN KERR: My question was are you planning to
do one independently of what NRC may require?

MR. WILSON: Mr. Fox may cor-ect me, but at this
point that decision has not been made whether we will or not.

MR. FOX: We brought in Westinghouse over a year ago

to do this IPE and also to deal with the guestions that were
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raised by NUREG 1150 as they pertained to Sequoyah. We feel
like that was a good assessment and we have no plans at this
time to do a PRA for Sequoyah.

CHAIRMAN KEEKR: Do you have an in-house group that
would understand the implications of a Level 1 PRA and its
possible application and operations?

MR. FOX: Yes, sir.

CHAIRMAN KERR: It would seem--

MR. FOX: We have done PRA work associated with the
Browns Ferry plant.

CHAIRMAN KERR: But you haver t found it useful
enough so that you wart to do one for Sequoyah I take it?

MR. FOX: The PRA that has, was done at Browns Ferry
was, has not at this point in time been completed. This PRA
was done using combination of TVA in-house people plus
Pickard, CGarrick and Lowe, Mr. Garrick and two or three
pecple, that TVA has pointed out that the January '86 PRA that
they were principally involved in was unfinished, and was not
up to their standards, and was never intended for submission
to the NRC, So that's incomplete.

Now our staff has in fact done a September--

CHAIRMAN KERR: Let me, my question is not aimed at
what the NRC will require or want. I am trying to find out
whether TVA has found PRA to be useful or not worth the

effort.
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You have already done, spent a lot of money let's
say on Browns Ferry. You must have decided that either that
money was well spent or it is a waste of money, and I would
judge what you do at Smquoyah depends a little bit on your
judgment about whether the Browns Ferry PRA was useful.

MR. FOX: The Browns Ferry PRA has not finished its
review process. The January '€6 PRA was never finished. Our
staff did turn out a September 1987 PRA. That PRA is being
reviewed internally, management, by management and the
technical people, and it is being given a peer reviow. In
fact, we have discussed possibly using another national
laboratory to help us conduct that peer review with NRC staff.
We have not made a judgment about the use of that PRA since it
has not been complete. PRA in our opinion is a very useful
tool for--

CHAIRMAN KERR: Up to now in the proceses of
preparing it you didn't find out anything about Browns Ferry
that was useful I take it? Because you seem to be waiting
until it is all finished before you make any decision.

MR. FOX: I don't want to make a judgment on the
usefulness of that PRA. Certainly it would be useful for
sparing, for prioritizing maintenance, and this is, the PRA
people have done some work to help us prioritize maintenance.
This particular tool is still not reviewed and cleared or

released for use within TVA. Our intent is to finish that
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review, and to submit it to the NRC and to use it internally
in our corporate maintenance programs for all the sites.

CHAIRMAN KERR: But you haven't found it useful. As
you say, those things you might emphasize in training,
possibly even in changes in the plant that you might want to
make in the future, or things of this kind, which at least in
other, at other installations have occurred during the process
of preparing a PRA. That hasn't occurred as far as TVA is
concerned I take it?

MR. FOX: It has been, that technology, the model
has been used at Browns Ferry for doing maintenance
priorities. And that technology is being used.

CHAIRMAN KERR: That's the only use you have found
for it at Browns Ferry?

MR. FOX: And also determini:.g sparing philosophy.

CHAIRMAN KERR: Okay. Thank you.

MR. EBERSOLE: Can I ask a question?

MR. WILSON: Yes, sir.

MR. EBERSOLE: Are you contemplating doing an ISAP
in the longer term for your TVA plants?

MR. WILSON: We just recently received a
communication, and I really have forgotten who it is from.
Dick, do you remember who that ISAP was from? Anyhow, there
was a question on ISAP, and we responded to that ISAP

questionnaire and indicating our interest in all four of our
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plants, and with Browns Ferry beiig our first priority on
ISA®P. Tom, Joe, do you remember who it was?

MR. ZIEGLER: Joe Ziegler out of Chattanooga 1VA--it
was a generic letter just recently published by NRZ. It x3s a
survey. I believe that survey was in the response from--cne
staft wade the presentation, just to seek, I think the
Commission is trying to make a decision as to what the,
probably the question was being asked here is PRA worth it?
And if we pursue this endeavor, for NRC to pursue it, will the
utili*ies part.cipate? And that's why the questionnaire was
sent out, and I think we--I don't know our response is in yet.
I think we have said some things li'te we are interested.

MR. WILSON: Our prelimina y response said we are
interested. Our first answer is Browns Ferry piant.

MR, EBERSOLE: In the absence of such a doc'mentive
effort, how do you u¢xhibit the fact that you are d-.ing
appropriate and adequate system integration in youi plants?

MR. WILSON: Mr. Firiebo, would you answer that?
There is a questionnaire, I believe.

MR. FOX: Number 3.

MR, W L™ Mr. Kirkebo will try to answ r that for
you

_uE: One would answer that you would be
'2\g sometn:. . .xe an ISAP to so illustrate.

MR. WILSON: Yes, sir.
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MR. EBERSOLE: Answer it now or later, doesn't
matter to me.

CHAIRMAN KERR: It is related to number, slated for
No. 3.

MR. EBERSOLE: I will wait on that. Let me take a
case in poinft in ancient history. I pick a case where a
localized PRA might present a fascinat.ng basis for doing
needed changes.

You all well remember--you know what I am going to
dig up. It is these three critical lines that exist in your
plants that intercept a variety of critical equipment, that is
pressurized and in one case they are working. That's the HPCI
line, the 10 inch supply, the RCIC steam line reactor water
clean-up.

CHAIRMAN KERR: Are we talking about Sequoyah now?

MR. EBERSOLE: I am talking, I can talk about this
in the context of Sequoyah reactor wat~r clean-up and also the
2CIC steam supply., but I want to point out--

MR. WIISON: Jess, that's Browns Ferry.

MR. EBERSOLE: Wall, wherever.

MR. YILSON: I don’'t mind trying to answer it, but
it was Browns Ferry.

CHAIRMAN KERR: I we3 hoping we would stick tec
Sejuoyah.

MR. EBERSOLE: Therc were certain pressurized lines
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at Sequoyah.

MR. MICHELSON: Auxiliary feedwater turbine steam

ines.

MR. EELZRSOLE: And it is easy to extrapolate this to
aasywhere. As late as last Monday, we were given a rather
convincing evidence that the hope that interceptor valves,
isolation valves, would function under the duress of full open
circuit flow, would have marginal deficiencies in the order of
30 to 40 percent, not being able to clese in the event they
were fored with the probiem of irterceptinn steam flow such as
you might have experienced some years ago on th2 HPCI line at
Browns Ferry, I am picking that in a generic case.

It would appear to me that it would be not merely
conservative but perfectly rational and required that you
would look at the, that particular situation of FRA context
and satisfy youreelf youn worldn't be led into a really
terminal disaster case of unimaginable proportions where you
would firs: destroy the primary integrity, dis .narginy ‘lLe
fluids into working equirment spaces, ar ' then be unsble to
close the discharge of that fluid, thus leading regressively
to the luss of pumping equipment that would restore your
coolant system.

Have you in fact looked at any plant in the PRA
context whether you hope to get thnse valves shut against the

very low probability that you are going to have to, byt
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against the very large consequential potential?

MR. WILSON: Jegs, to the best ¢f my knowledge, we
have not looked at such a consiueraticn at Sequoyah, in
conjunction with those valves, bu” as you know, that whole
system going to the turbine driven aux feedwater pump at
Sequoyah, there are a number of sets of valves in it that are
required to isolate, and I recall in the pas. that we looked
at those valves to make sure that they, that there was enough
dats to show they would close on the apnropriate flow
characteristics. and the fact as you recall, we e .u have
temperature detector .n that room that will automaticaliy
close those valves if we get a steam leak into the room.

MR. EBERSOLE: Thcy shouid clove early on. What has
been, yuur method of verification has been almost entirely
done analytically, and the classic equations that have been
used to illustrate your closing capability have been found to
be at least I heard Monday, deficient by a factor of something
like 30, 40 percent.

MR. WILSON: I am not aware of that.

MR. EBERSOLE: You can't show me any experimental
results that you can do this? You are relying on these
apparently inadequate and ancient auulytical formuli?

MR. FOX: Could you elaborate on when this prcblem
came to light and is it an industry problem?

MR. EBERSOLE: As 2n industry problem, came t» light
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about 20 years ago at TVA.

MR, FOX: Can you elaborate on the problem?

MR. EBERSOLE: I will have to use Browns Ferry. You
have a 10 inch main that runs through the HPCI pump. You
unlike the other people, that there are also others uvho do
this, maintain this 10 inch line in the full steam pressure.
At '74 you almoe: lost this line when a tornado came along.

MR. FOX: I wasn't there so I am not familiar.

MR. EBERSOLE: It was just an interesting evolution
that took place cthat did introduce the challenge. You could
just say that the challenge of losing it, just a spontaneous
and unexpected event,

If you lose it, I think the least you need to do now
is examine the consequar te of prolonged discharge in the event
your valves ar¢ shut. And I say that against this new
iaformation I have had just last Monday, that the classic
formula that you will probably use to iilustrate these valves
will be, is deficient by 30 or 40 percent in the aspect of
closing forces.

CHAIRMAN KERR: Mr., Ebersole, isn't the concern the
forces that exist if you have a completely severed line and
full fiow?

MR. EBERSOLE: That's the classic case.

CHAIRMAN KERR: That's a concern I think.

MR. EBERSOLE: You can, first you want to show that
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it doesn’'t matter. You can survive that, and you could if ycu
design the plant configuration to discharge it to outer space,
but you don't, so it regressive. It comes into the machine,
machinery spaces, and as far as I know, it might even progress
to the oil-free members up to 565 and downward and so on.
Anyway--

CHAIRMAN KERR: Mr. Ebersole, can we show this is
the problem at Sequoyah or it isn'™ a problem?

MR. EBERSOLE: At Sequoyah it is a more modest
problem, the fact that you don't have the steam supply on the
side.

CHAIRMAN KERR: I think I want to stick to Sequoyah.

MR. EBERSOLE: Many of these matters have been
thought about in recent years, put these equipment in isclated
slots where you will actually lift the roof or somehc(w
discharge as you 4o, for instance, the main steam line
blow-down, but that was not true in the era of Browns Ferry.
So the discharge goes right o." iato the equipment areas, and
I have very much doubt you can survive that for prolonged
discharge with ten inches.

MR. KIR(EBO: This is John Kirkebo--on previous
projects, in my experience we have run actual tests on valves,
and full flow tests on steam valves and demonstrated the
capabilities of those valves to close under those conditions,.

Obvinusly every valve that one utiiiz = fcr cthat
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application is not tested, but I certainly participated in
test programs that demonstrate that systems used for steam
isolation service similar to the ones that we are talking

about have been tested under full flow steam conditions.

MR. EBERSOLE: Have your valves been type tested for
this at TVA?

MR. KIRKEBO: And again I was talking from : generic
industry perspective that that is unusual in the industry. I
cannot correlate that experience which was on a non-TVA job to
the hardware that we have, but I will make an effort to do
that.

MR. EBERSOLE: I think that is very interesting
because the consequence as you know is kind of like Chernoby.
levels.

MR. MICHELSON: You do appreciate the flows we are
talking about here are not full flow. They are several times
full flow normally.

MR. EKIRKEBO: They are not design flow.

MR. MICHELSON: They are beyond the normal design
flows by a factor of ter, that order.

MR. KIRKEBO: Yes, I do understand.

MR. MICHELSON: Let me say if you are aware of
large-scale valves that have bee. so tested, it would b2 nice
to inform the NRC - the data because we are thinking of

embarking on a program ¢o spend a lot of money to get such
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data since it appears not to be available.

MR. KIRKEBO: This data was not collected in this
country.

MR. MICHELSON: We also have access to most of the
international work, of course, as well. We are aware ~f some
of the work that was done in Germany, mainly in Germany.

MR. EBERSOLE: Get back into the PRA in the absence
of good statistics to show where you are.

MR. MICHELSON: It should also be made very clasar
that al) the inch situ testing you do is based upon, and its
value of ve.ification is based upon the idea that one knows
what stem thrus* is required to achieve thes function of these
conditions. That stem thrust comes ge¢nerally from the valve
vender. I don't think TVA tries to dream it up. The valve
vender turns it out use using some interesting formuli.

That's what Jesse is really talking about. When you
establish that the vender says you need 2500 pounds of thrust,
you verify and you can do it fairly well now with Bovatts
equipment, you are getting the desired thrust. That doesn't
mean that that will then assure the valve can close becau.=
unfortunately, the vender doesn't have good data to know what
thrust is really required to close the valve under ‘hese
conditions. And that's a thrust of our concern.

MR. EPERSOLE: That was on the PRA topic.

CHAIRMAN ¥ERR: Any further questions on PRA? Th nk
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you, Mr. Wilson,

MR. WILSON: Thank you.

CHAIRMAN KERR: Who is responsible for the next
question?

MR. KIRKEBO: Doug Gridley, our Director of Safety
and Licensing, will speak to this and dealing with corrective
action associated with concerns and issues that arose and
various mechanisms for TVA or even outside TVA.

MR. GRIDLEY: As I understand the question, as I
understand the question, it is how does TVA track (! e
corrective actions and how do they maintain file on closure?

This is a very quick and simple answer., I will just
take any questions. All of our corrective actions are put
into the tracking and reporting of open item system which is a
proceduralized system which TVA has, in addition to the use of
our Qquality assurance conditions adverse to quality reporting
system, which is also proceduralized, and through the both of
these procedures, al]l] of the conditions that require
corrective action are, must be resolved, and if n- ., they go
through a mandatory escalation process which assures
management that they caunot be left open by line
organizations, so we feel confident that employee concerns and
issues are tracked through two very disciplined procedures
that have a mandatory escalation requirement, and then, of

course, as part of our new employee concern program, we
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maintain those files and if they become NRC commitments are
tracked, of course, through another proceduralized tracking
system called corporate tracking system, so I hope that gives
you the assurance that individual employee concerns and issues
are not lost throughout the organization for lack of
management attention or procedures.

DR. LEWIS: Typically about how many items are there
on these lists?

MR. GRIDLEY: Specifically for concerns and issues
raised by employees, I don't have that number, and if someone
does I would-~

DR. LEWIS: Ten?

MR, GRIDLEY: Let me tell you these three
proceduralized systems are also used for all of our normal
regulatory reporting and tracking.

DR. LEWIS: Within a factor of ten you can't tell me
how many items?

MR. GRIDLEY: Let me try this--as you appreciute,
the restart of Sequoyah has identified a lot of concerns and
issues that had to be resolved for the staff's review. We had
over a thousand emplovee concerns and issues that had to be
resolved that were kept in *hig tracking system, and so if the
question is how many of these are employee raised issues, I
don’'t know that.

DR. LEWIS: 1 didn't ask that.

HERITAGE REPORTING CORPOPATION -~ (202)628-4888




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

385

CHAIRMAN KERR: Within a factor of ten.

MR. FOX: That is, on employee concerns, that had to
be addressed at Sequoyah prior to restart. We have another
index, conditions adverse to quality and CAQR reports. John
Hosner, our project engineer from Sequoyah, can speak to that
and tell you the number that we have and in general against
Unit 2 of Sequoyah and the number that were restart and the
number that remain as restart.

CHAIRMAN KERR: Would that be satisractory, Mr.
Lewis?

DR. LEWIS: Oh, yes.

MR. HOSNER: L2t me--I think a way to look at the
volume of this is what we see in the past, are going to see in
the future is ve see 20 new conditions adverse to quality a
week--very active system., Now we have, I can talk numbers
about backlog and the fact very little in Unit 2, but I think
that 20 a week is a measure of what we have seen and will
continie to see for the time to come.

DR. LEWIS: That's--all I wanted to know is how big
the system was.

MR. MICHELSON: Clarification--the condition adverse
to quality is not necessarily an employee concern as such, is
it? Employee sees a condition potentially adverse and it has
got to be reviewed. He is not, not that he is concerned. He

just is trying to identify one that needs toc be thought about.
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MR. FOX: One of the healthy symptoms that we are
seeing particularly as it relates to Sequoyah and the overall
systum is that the number of employee concerns in the employee
concern program is going to, employees are going to
management. They are using the CAQ process, the process that
TVA has identified for additional identifying conditions
adverse to quality and raising safety concerns about (he
plant. They are more comfortable using that system, going
through the management now with the concerns than in using the
formal employee concern progrom.

MR. MICHELSON: It was not an adversarial process at
all, just making sure that it was taken care of?

MR. FOX: Correct.

MR. MICHELSON: Let me ask another question which I
puzzled about in looking at your process.

If a problem begins to come up through the employee
concern process, and it appears to be significant to safety,
is there a point in the escalation process at which it gets
some kind of an independent peer review from outside of TVA
and what would that be if it does?

In other words, do you bring in somebody that is not
a part of the system to try to help in judging the importance?

MR. FOX: That would depind on the issue. The
intent is to get safety-related concerns out on the table and

get them dealt with as promptly as possible.
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MR. MICHELSON: Who deals with them other than
internal people? I'oes it ever--I could see if it got to the
Safety Review Board it woulu start getting external input
because you have got external members. Is there any internal
input before that point?

MR. FOX: Not necessarily.

MR. GRIDLEY: Charlie, that goes, Charlie Fox, that
goes to the response to question five, and Mr. Michelson, if
you would like, we could--

MR. MICHELSON: I will be happy to wait. Thank you.

CHAIRMAN KERR: Other questions forthcoming on this?
Thank you, sir. Who is next?

MR. FOX: Next speaker is John Kirkebo, our chief
engineer. John will speak on systems integration.

MR. KIRKEBO: The gquestion basically deals with the
lack of possible design controls or the adequacy of controls
in the past, especially with respect to systems integration.

The question acknowledges that TVA has modified the
way we do business and the question is for business done in
the past, for original design or for modifications to
Sequoyah, what assurance do we have that systems integrations
issues have been evaluated?

This vugraph touches upon the major activities that
TVA has undertaken as part of its restart program for Segquoyah

that provide the assurance that systems integration type
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problems or issues would be identified, captured within our
quality assurance program, the CAQ, condition adverse to
quality, and resolved.

As you can see from the vugraph, the final activity
listed was the integrated design inspection accomplished by
the Office of Special Projects last fall, and I think that the
breadth of the types of activities shown on the vugraph
provide assurance that previous designs and previous works
were adequately reviewed.

MR. EBERSOLE: Mr. Kirkebo, let me go back. I see,
you know, you will give us, for an example, the system
essential raw water, yocu found that this has been apparently
pretty well dcne. I think that the Committee would like to
hear not just that, but how do you go about doing this now
since it was not dore before? A hundred years ago o:x nearly
that, TVA had a process they called squat checking. The sole
object of squat check was to be sure you didn't invade
physical space on which somebody else had a claim.

MR. KIRKEBO: That was a 3D check, as we all know.

MR. EBERSOLE: 1In the advent of the nuclear base, it
was realized that space has had a larger significance. You
might be in the wrong place because you had adverse potential
for creating damage, but in tha era that I am familiar with,
that was discourcged as being unnecessary process, and in that

era when it wgs being discouraged, there may have been
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1 produced system interrelationships much beyond that in
' 2 essential raw ccoling water at Sequoyah, which are funny.
3 MR. KIRKEBO: I think the qQuestion that you, that
4 you just pointed out deals with how is TVA doing business now,
5 oy in the future. and the thrust of the question I was trying
& to answer is what TVA has done is to talk a lot which it has
7 done in the past to give us assurance that it is all right,
8 but I would like to address your question.
9 The fundamental changes in the way TVA is doing
10 business today is that we know, we have, now we prepare a
11 stand alone des.gn pla * modification package, which is a
12 complete design package which is prepared in a
. 13 multi~discipline tashion, by the civil engineers, the
14 mechanical engineers and the electrical engineers, working
15 together with the nuclear engineers and materials engineers,
16 to prepare a modification package.
17 This package is walked down phys:cally in the plant
18 to prr.vide additional assurance that the geometry and the
19 physical configuration, the physical aspects of it are
20 adequate. It is —-eviewed from the perspective of safety
21 reviaws, determinations of the lack of--unreviewed safety
PP question is done on a package. The package is transmitted,
23 and here again I am talking about TVA's new processes which I
24 think are representative of the best practices in the
. 25 industry.
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And the package is issued as a package. It is
installed as a package. Any lack of completion of the package
is documented prior to final closeout so you know that issued
a scope of work, that the engineers buy in if something less
than the entire scope of work is implemented.

MR. EBERSOLE: Let me tell you what--I have a snall
problem with that. You call it a qualification package for
some sort of modification. That doesn’'t tell me if I don't
contemplate a modification that I go back and confirm the
standing project without modification is what it should be.

MR. KIRREBO: That is correct, and that's what this
vugraph addresses is the standing project. The standing plant
is what was subjected to an environmental qualification
program at Sequoyah. The standing plant is what was subjected
to a design baseline verification program, including physical
walk-downs. The standing plant was represented in the
moderate energy line break work that was recently done at
Sequoyah. The standing plant is what the restart test program
challenged from a performance perspective, and I would, you
know, I think it is the standing plant, Mr. Ebersole, that was
subjected to these itself.

MR. EBERSOLE: Looking for system interactive
investigation, that's all, which I believe was never really
accomplished in past years,

MR. MICHELSON: Just so I understand the scope of
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what you loock at when you do the integration, for instance, in
looking at a given system, do you integrate in the environment
around the system in terms of is it adequately cooled for
whatever equipment might need cooling? 1Is it protected
against unwanted intrusions such as perhaps fire spray water
or whatever? Are all these things each time you say you are,
you do integrated look, you really integrate the total picture
including all of the interfaces?

MR. FIRKEBO: Absolutely. I think to do anything
less than that would not be appropriate.

MR, MICHELSON: I tend to agree with that without
doubt. I did, and I don't want to raise too much of an issue
on your firs letter, but it said in there, for instance, when
you looked at fire, you didn't integrate HVAC, and that
bothered me a little bit in the sense of the concept of
integration., I certainly--not that you had to look at
interfaces as they related to the equipment required to, for
safe shutdown under under that condition. It certainly showed
that there was less than full integration of the thought.

MR. KIRKEBO: I wouldn't debate that.

CHAIRMAN EERR: Any further questions on this issue?
Thank you, sir.

MR. EIRKEBO: Thank you.

MR. FOX: Now the nex. one I would think we would

defer to the NRC staff. Is that correct or--
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MR. WYLIE: I think TVA is going to answer it,
aren't you?

MR. FOX: We are prepared to support staff should
they--or answer if they would like.

CHAIRMAN KERR: 1Is staff prepared to comment cn No.
47

MR. LIAW: Other than those TVA specific programs,
we haven't treated TVA differently from any other plant. The
general communication we issued to the industry like
information notice, generic letter, or the bulletin.

CHAIRMAN KERR: Excuse me. Let me see if this is
enough. What you have said so far is that you treat TVA the
way you treat any other plant.

Does the cuestioner want more detail than that?

MR. LIAW: Let me add something to that. We,
because of the schedule consideration, sometimes we provide
TVA advanced copy of the upcoming bulletin or advanced notice
for them to assess the applicavility to the Sequoyah plant and
other plants that they are scheduled working on.

CHAIRMAN KERR: You treat all plants equally but
some a little more equally than others?

MR, LIAW: That is correct. I call Mr. Fox {rom
time to time--Charlie, have you looked at  nything, and if you
have determined it is applicable to you, I think you better

start, you know, earlier. That's the way, additional things
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1 we do with TVA.
. 2 CHAIRMAN KERR: Thank yocu. Further questions or
3 comments? Next issue, No. 5.
4 MR. FOX: Dick Gridley, our Director of Safety and
5 Licensing, will address this question.
6 CHAIRMAN KERR: Perhaps the first question would be
7 to answer as well in your view, if there are any such things?
8 MR. GRIDLEY: Excuse me, Dr. Kerr?
9 CHAIRMAN KERR: I say the first question you might
10 want to answer is whether in your view, there are those things
11 that involve significant risk but are not ccvered by NRC
12 regulation.
. 13 MR. GRIDLEY: All right. Thank you. There are none
14 that I would put in a category that are significant risks that
185 are not part of our communication with the NRC.
16 However, I think that the gquestion as I viewed it
17 was how does an employee initiate concerns or issues,
18 but--concerns that could potentially be significant risks, but
19 not vet understood, and we, I think we are in pretty good
20 shape at TVA. At least I believe we are, a lo* better shape
21 than we were several years ago.
22 Certainly the first opportunity for thc employee to
‘ 23 have a discussion with his supervisor, we are encouraging that
. 24 very strongly, and we see results taking place. Part of that
25 is because of the second program, the employee concerns
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program, has been effective. It is working. We have
monitored the program. We believe it is working well.

Much of the audit work that we do now tells us the
pecple feel more free to raise significant risk guestions
without fear of being intimidated, without fear of being
penalizec¢ in their job.

The employee concerns program certainly is a
multi-faceted way for individuals to deal with areas of
significant risk that they think should be looked at. We have
site representatives at all of our locations. They are quite
free to use a call-in system. ‘They alsc can deal directly
with the NRC staff residents at the site, and they do that
quite fregquently if they want to, so that seems to be working
well.

The quality assurance program, you have heard a lot
about the conditions adverse to quality reporting system or
procedure we put in place., We are really pleased with the
results of that program. As we have testified before with you
and also with the Commission, we had a myriad of ways that QA
conditions adverse to qQuality were handled in TVA, the very
important decision made to just put it under one program, make
a single program, make it work throughout the system and
proc~duralize it ic that people knew, and train people in it
so they knew how to work with the procedure.

We were skeptical in early '86 about the ability to
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do that, but through, through treining and error correction,
through experience, we are, the program is working, and I'm
pleased to report, and I think John may still be here, John
Hosner, if not, certainly John Kirk:bo and others know that
the CAQR as we call it program, conditions adverse to gquality
report procedure, more than, well, more than 60 peicent of
those are coming from line organization now rather than the
quality assurance organization.

MR. MICHELSON: How long has that process been
functional?

MR. GRIDLEY: I believe February of--

MR. KIRKEBEO: Elecven months.

MR. GRIDLEY: So we are very pleased with that, It
has got a low threshola. The line input is very high. It is
tracked, as I said earlier. It also has the mandatory
escalation process, so iniividuals are finding that as an
outlet for raising significant risk issues,.

MR. FOX: Admiral White pcinted out last week at the
Commission meeting that almost 70 percent of the CAQRs come
from outside of the QA organization. He pointed that out last
week. That shows that the line organization outside QA is
heavily using that process.

MR. MICHELSON: I kind of sense that it is a low
profile process. In cther words people can initiate such

without feeling that they are sticking their neck way out?

HERITAGE REPORTING CORPORATION -~ (202)628-4888




10

11

12

14

15

16

17

18

19

20

21

22

23

24

3%

396

MR. FOX: Yes, that's correct.

MR. MICHELSON: How much noise then do you get into
the system because people are so free to use it?

MR. FOX: Quite a bit at this point in time; maybe
due to the past and underreacting maybe as appropriate, and we
feel it is appropriate to have a low threshold at this point
in time, but most recently, we find the noise level seems to
be diminishing, that we seem to be focusing on the
safety-related type issues.

MR. MICHELSON: So it is, it is a filtering job now
to try to figure out, but I guess you feel that in time this
will work out?

MR. FOX: That is correct.

MR. EBERSOLE: This Nuclear Safety Review Board is
an advisory board, am I correct?

MR. GRIDLEY: Jess, let me talk about that a little
bit. You see it is on my chart there, and I would like to
maybe just quickly talk about the independent safety
engineering group and then we will put that aside,.

MR. EBERSOLE: All right.

MR. GRIDLEY: As you know, that the only point I
want to make on that is, which I think is really important to
know, is that that's a prcceduralized system, progress. That
it was very independent; that it happens to report into my

division. The manager of that, of that, reports directly to
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me, but I give him a lot of independence in that he
establishes his own program. He identifies the issues he
wants that group to evaluate. He also is available to review
any safety or significant risk issues that come up, so he has
got time factored into his resources, too, and does at the
request of site director, or request of other division
directors, can do reviews, unplanned reviews throughout the
year.

MR. MICHELSON: 1Is this something that we heard
about but maybe with a different name? 1s this those few
people at the site that report directly back or something?

MR. WYLIE: You don't remember the acronym ISEG?

MR. GRIDLEY: This is called the ISEG group. Maybe
that's what you are thinking of. This was an outcome of TMI,
ag you know,

MR. MICHELSON: Yes.

MR. GRIDLEY: And TVA was the first, was the pilot
utility to establish this group.

MR. MICHELSON: Now are these set up at each site
separately?

MR. GRIDLEY: Yes, sir.

MR. MICHELSON: They report back to you separately?
That was the ones you talk about here?

MR. GRIDLEY: Yes, sir.

MR. MICHELSON: I just didn't connect that. I knew
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about it,.

MR. EBERSOLE: As a case in point, why is it that I
have to bring up a matter like I did a while ago and not find
in place a disposit.on of your already having considered this
and reached a conclusion?

CHAIRMAN KERR: 1 can't hear your question.

MR. EBERSOLE: I said if you, this is a functional
working group and it has substantive products of its work
beyond those necessary tc fulfill regulatory requirements, why
do I have to bring up a matter like I did a while ago about
the steam lines, and not find at ready hand a standing
analysis that you all are fat and happy?

MR. GRIDLEY: I think I will answer it this way, Mr.
Ebersole--this group has concentrated. _.he initial, the
initial implementation of this program was at Sequoyah to meet
the restart conditions. The group has been functiocning there.
They I think have issued, they have been issuing monthly
reports for Sequoyah. They have issued one formal review to
Admiral White.

The organization is implemented at Browns Ferry.
They have to date not done a formal review of a particular
generic issue like on a BWR main steam line, and I can't tell
you that they won't. We need time for this group to do some
of those more generic reviews that are, that have been

industry known for sometime. We would expect them to look at
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the A list. I don't know how many we have left.

CHAIRMAN KERR: I would have thought your answer to
that question was we can't have Jesse Ebersole on site to
raise the questions!

MR. EBERSOLE: No, and that has been laid out and
presented for 20 years.

MR. MICHELSON: Could you give us a couple of
examples of sorts of things you have looked at which are
beyond regulatory requirements, and for which you have been
doing some thinking, for instance?

MR. GRIDLEY: I'm sorry, I can't, Carl. I can get
that answer for you, and I will do that.

MR. MICHELSON: Do they publish periodic minutes of
their meetings or something that one can read, the kind of
thinking they do?

MR. GRIDLEY: They publish a monthly report for each
site that they have been implemented. Right now it is just
two sites--Browns Ferry and Sequoyah.

MR. MICHELSON: Might make interesting reading to
see how they view the safety issues beyond regulatory concern.

CHAIRMAN KERR: Questions on this issue?

DR. REMICK: All the time.

MR. GRIDLEY: Yes, sir.

DR. REMICK: I think that's a requirement of NTOLs

after Three Mile Island started. Mandatory requirement, is

HERITAGE REPORTING CORPORATION -~ (202)628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

400

this something that you implemented voluntarily or was it
required at Sequoyah?

MR. GRIDLEY: Prior to my time at TVA, I was told
that Mr. Denton requested TVA to consider a pilot program and
we agreed, and we were the first to put it in place.

DR. REMICK: 1Is this part of the res*art or was this
prior to that time?

MR. RICHARDSON: This is gprior.

MR. GRIDLEY: This, that has not been a restart
issue at all because we committed to have that in place.

MR. MICHELSON: Has .ut NRC ever audited the
functioning of this group?

MR. RICHARDSON: Yes, we have.

MR. MICHELSON: What judgment did they reach?

MR. RICHARDSON: They found the operation
satisfactory.

MR. MICHELSON: I guess I could come to you and you
could give me a fev sample kind of things that, the
documentations on which you base this?

MR. RICHARDSON: We could provide inspection reports
that cover the interaction of all of the rour groups.

MR. MICHELSON: I don't care how this group
functions, the mechanics. I am interested in the kind of
issues that it really brings up.

MR. LIAW: Just give you one example, in the NSRB,
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Dr. Lena's group-~

MR. MICHELSON: I am on the first one. I know how
NSRB works, I think. I have not dug into how this other group
works, which might be more interesting.

CHAIRMAN KERR: Further questions on this issue?

MR. EBERSOLE: Yes. There was a point in history
where there was an extremely reluctant attitude toward doing
anything that wasn't in the book on the grounds that that
would be inflicting potential discord with our fellows in the
field. Why the hell should we do this when nobody else does?
You know, it costs more money and the rates go up. I believe
that's not popular anymore, that attitude. I hope it isn't at
TVA.

MR. GRIDLEY: It is not.

MR. EBERSOLE: And you would be able to cite
particular instances where you did what you regarded as
prudent things to do, not being forced to do so by the
presence of regulatory standards? I should think that the
staff would look at the product of these safety-related
activities in the substantive sense, what have they really
accomplished beyond what they had to accomplish because you
point your finger.

MR. GRIDLEY: Mr. Ebersole, if I can comment on that
kind of in a broad view, I hope it then can be shown to come

down througl. the system. When we looked at the requirements
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that the staff had placed on us tc yrestart Sequoyah as a
result of the 5054 F letter on September 17, 1985, staff's
list wasn't that long. It was 20, 25 items. I can't remember
exactly the number. There was a corresponding list for Browns
Ferry, three units.

We prepared the performance plan for corporate to
restart Sequoyah and then we prepared the Volume 2 for
Sequoyah.

That, those two plants taken together, considerably
went beyond anything that the NRC felt we needed to do.

MR. EBERSOLE: That's good evidence.

MR. GRIDLEY: 1If you lock, they have audited us and
inspected us against both programs, and we are quite proud of
the progress we have made in that area.

MR. EBERSOLE: I remember the old creed don't answer
guestions which you haven't been asked.

MR. MICHELSON: Let me leave a specific cne on the
table which we will find out at a later date.

I would be very interested *o see if the ISEG group
has looked into fire protection at Sequoyah, raised 1issues
which go beyond normal Appendix R requirements, because that
is the focus of much of the reply from TVA.

CHAIRMAN KERR: We need to be a little bit careful.
If we are going to have the staff require that the applicant

go beyond the staff requirements, then this becomes a staff
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reguirement.

MR. MICHELSON: Dr. Kerr, I didn't say that at all.
I said that this group presumably looks beyond regulatory
requirements, and I was curious to see if it had looked beyond
in the area of Appendix R.

CHAIRMAN KERR: I would think the staff would look
primarily at those things that it does within the regulations.

MR. MICHELSON: I was, I understood that the staff
has audited the operation of ISEG, for example. I was going
to ask the staff had they come across anything on--I didn't
quite finish--on Appendix R in the process of looking at how
ISEG, for example, functions.

MR. RICHARDSON: I am not prepared to answer that
right now, We can provide you subsequent information.

MR. MICHELSON: At a later time.

MR. GRIDLEY: Thank you.

CHAIRMAN KERR: Further questions? Thank you, sir.
Next quastion which has to do with a specific concern about
cable performance in a LOCA situation.

DR. MOELLER: Not a LOCA, is it?

CHAIRMAN KERR: 1 had thought a LOCA might be one
situation in which the cables--these are cables outside?

MR. EBERSOLE: Hypothetically some years ago,
including all of the output cables in the diesels.

MR. FOX: Does the staff wish us to address this?
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We are prepared to. Ken Brown, senior electrical engineer,
from the Engineering Branch will speak to this. In fact, Ken
will speak to the next two questions.

CHAIRMAN KERR: Question 7 has been dealt with, with
Charlie already, unless there is additional question.

MR. MARINOS: Clarification to be made for gquestion

MR. WYLIE: What is that?

MR. MARINOS: Question 7.

CHAIRMAN KERR: We don't need any further
clarification unless something has been said in error.

MR. MARINOS: It has not been said in error.

CHAIRMAN KERR: Please go ahead.

MR. BROWN: Okay. Question 6, there is an
electrical cable at Sequoyah which normally is in a dry
condition but which will be submerged in water during a design
basis floed. I want to talk about those conditions for just a
moment .

This is a situation which has been recognized really
since the day No. 1 in Sequoyah design criteria. The design
basis flood is estimated that it would top out at about
elevation 700. Grade level at Sequoyah is elevation 705, so
estimates are that the design basis flood would come some five
feet lower than grade level. Of course, the cables we are

talking about are in underground duct banks.
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The plant procedures require that the units be shut
down if that flood level reaches elevation 685 and you bring
the unit down and you de-energize circuits that are not
necessary for operation. In recognition of the fact that
there are some cables which are required for operation which
are in these underground duct banks, the same design criteria
invoked requirement that cables be specified for service in
either wet or dry environment, and that has been done.

The significant thing that I want to talk about,
though, is the fact that the mechanism which would lead to
concern for cables in a flooded condition simply isn't present
at the cable service is if they are normally either
de-energized or they are very lightly loaded during normal
plant operation such that there is no thermal aging of
significance which takes place throughout the life of the
plant.

I think the significant point to see then is that
when, when that design basis flood comes, if it comes, that
the cables would be in an as new condition at that period in
time, and there should not be any cause for concern of
jeopardy for cables which have been procured in accordance
with the fashion that I show.

MR. EBERSOLE: Go back to the original statement you
made? I read here that of course, the flood is up to, design

basis flood elevation 729.5. That's a great deal above grade.
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MR. BROWN: Well, I would have to go back and check
your numbers and I can do that, but the argument would hold
the same even if I quoted the numbers incorrectly.

MR. EBERSOLE: I understand that, but the situation
is considerably more spectacular.

MR. BROWN: I can check those numbers.

CHAIRMAN KERR: From what are you reading, Mr.
Ebersole?

MR. EBERSOLE: Well, pardon me. I am having trouble
coughing here. You invoke the original condition of the cable
being maintained.

MR. BROWN: Yes, sir

MR. EBERSOLE: Original condition will be
maintained.

MR. BROWN: Yes, sir.

MR. EBERSOLE: You don't think over 30, 40 years
that will increase?

MR. BROWN: Given that No. 1, the cables are either
de-energized or very lightly loaded.

MR. EBERSOLE: I understand.

MR. BROWN: Thermal mechanism is simply not there,

MR. EBERSOLE: I don't know the aging mechanism
that--well, I wouldn't argue with it. I would hope, you know,
in fact--

MR. BROWN: That last bullet, a good example of
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another reason I have confidence, for instance, let's take the
medium voltage cables. In the medium voltage arena, if we
look across all of Sequoyah, we will see nine different types
of medium voltage cable supplied.

Now in the harsh environment, there are only four,
but when we redid a lot of gqualification work here a number of
years ago, we qualified all nine of those types, so they have
all beer through the process of thermal aging, radiation, and
an accident with the normal bend and end water high pot, so I
am confident because I know what the cables perform like at
the end of that scenario, that when they are put out there in
underground duct bank, not saying all the other parameters
that influence these cables, they are going to perform.

MR, MICHELSON: Clarification--that EQ was for
inside of containment conditions?

MR. BROWN: Yes, sir.

MR. WYLIE: What are these insulation material?

MR. BROWN: We have crosslengths polyethylene,
ethylene propylene rubber.

MR. WYLIE: Underground?

MR. BROWN: Yes, sir. They are in duct banks.

MR. WYLIE: What kind of jackets?

MR. BROWN: They are either PVC or nylon.

MR, WYLIE: All moisture resistant material?

MR. BROWN: Yes, sir.
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CHAIRMAN KERR: Other questions on this issue?

MR. EBERSOLE: I have none.

CHAIRMAN KERR: Okay. Thank you, sir. Now unless
there are further questions on 7, I am going to assume that we
have treated that in sufficient detail.

Are there additional questions on 7 that were not
raised in our earlier discussion?

MR. MARINOS: There is a point in--not the whole
question~--the area where you request that has the technique
been used in the new utility industry to test conditions of
cables? That part I can address, was .ot addressed earlier.

It was Grand Gulf, at the initiative of the utility,
tests were conducted, high pot tests on cables. Grand Gulf
applied 8,000 volts across the board in all the cables that
they had questions about the installation.

CHAIRMAN KERR: Thank you, Mr. Marinos. (Question
No. 87 Is TVA providing an--1 assume that is a question for
the staff. Would you answer that?

MR. LIAW: Yes. The simple answer is yes, we
believe that description adequate.

CHAIRMAN KERR: Okay. Does that answer that?

MR. MICHELSON: Clarification from TVA--you have
indeed writ“en system descriptions at least for all

safety-related systems?

MR. FOX: We prepared design, revised design
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criteria for the Chapter 15 safe shutdown accident mitigation
systems. We can have Tony Capozzi elaborate on that if you
like.

MR. MICHELSON: Maybe we need to understand what is
meant by system description. Would you tell me what you think
a system description is?

MR. FOX: A system description in TVA's reactor ia a
set of updated, revised system design criteria that
rationalizes the modified condition with the as designed, as
analyzed condition.

MR. MICHELSON: That's what some people might think
a system description--some people think system description is
a description of the system. That is not, of course, a
description of the system.

MR, EBERSOLE: Let me go into the history of this
from way, way back.

CHAIRMAN KERR: Do you have a question?

MR. EBERSOLE: Yes, I have. I am hearing that there
are system descriptions.

CHAIRMAN KERR: The question was--

MR. EBERSOLE: There are design criteria, a long
list.

CHAIRMAN EKERR: Does the NRC staff believe that the
descriptions are adegquate? There are further questions

apparently than that--
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MR. LIAW: I was responding.

MR. EBERSOLE: The question should have been is TVA
providing system description information? And it should
really say, left out the word "information" which could have
been taken as the criteria.

CHAIRMAN KERR: I thought the question was whether
the NRC staff considers what they are getting from TVA to be
adequate. The answer I heard was yes.

MR. EBERSOLE: It may be the NRC--again, this is a
question of whether you pick the regulatory interpretation as
adequate or not.

MR. RICHARDSON: We believe the updated, revised
system description information that is coming out of the
various TVA programs design baseline review program, number of
other programs, is adequate.

MR. EBERSOLE: Let me give you a little bit of
picture about how this comes about. TVA was--

CHAIRMAN KERR: Do you want to find out if the NRC
staff believes they are, or are you trying to convince them
that they are wrong?

MR. EBERSOLE: I am trying to find out if they are
adequate at least in the way I think, we would think they were
adequate.

CHAIRMAN KERR: That's another guestion.

MR. EBERSOLE: I know. Let me go on. Originally,
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from way back, there were system descriptions put together by
the parties that designed the plants, the several systems, to
go to the operating people who were separate bureaucracy to be
expanded into actual valve switch numbers and the usual
horrendus detail that expressed factory design people except
they it never did return was a throw-over-the-fence process,
how the plant was going to be operated.

But the origins and birth of how to do that was in
the form of a rudimentary narrative support to the design
drawings, the P and IDs, the elementary and schematics, but
the strengths of the old independent burearcracy was such that
it was particular at Sequoyah--no. Yes, at Sequoyah, at one
time, it was said I don't want any narrative coming my way, I
want the P and IDs, the elementaries, and the diagramatic
representations of plant and criteria list, and it is my job
to run the plant as I want to run it.

That was the old philisophy which is a
non-integrated operation, not supposed to be present today.
So the question was all right, do you now have a flowing
process on the, from the design department or whoever is the
parental organization that I understand there exists, to
develop narrative which i# always required to support
diagramatic and tabulated information, to provide a point of
beginning for operators to write operating procedures, and

they in return complete a circuit? It is a process. That's
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all.

CHAIRMAN KERR: It seems to me that is a rather
different question than the one that is here now. You are
asking whether the systems descriptions that exist are
adequate for operators I think, not for the NRC. 1Is that the
question?

MR. EBERSOLE: I am not worried about what is
adequate for NRC.

CHAIRMAN KERR: The question--

MR. EBERSOLE: I didn't develop the question.

MR. MICHELSON: It is not a very well written
question from the viewpoint of the-

CHAIRMAIl KERR: What is the question you want to
address to TVA?

MR. EBERSOLE: I want tc ask them do you now have
that flowing process in which the operators have some
substantive information other than, you know, P and IDs, and
schematics and so forti, from which they can start?

MR. FOX: The answer to that is yes, and probably
the root cause to the attitude problem that you had before was
that the autonomy of engineering and operations?

MR. EBERSOLE: Was it?

MR. FOX: That autonomy doesn't exist anymore., We
have dedicated on site--well, it is diminished greatly. We

have dedicated on-site project engineering. The technical
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responsibilities, technical ownership of the plants has been

given to engineering. They are on site. They are support
organization teo the plant manager, and to the site director,
and they report back, in order to ensure that they are doing
business to the highest technical standards, those engineers
report back to John Kirkebo.

They take their day-to-day priorities, and their
work requests and so on from work direccvion, day-to-day work
direction from the site director himself. Engineering is
providing a service. We have a new plant manager at Sequoyah,
Steve Smith, who recently jointed us from Davis-Besse. I
think Steve is pretty well satisfied when he asks for
something from D and E to help his operators better run that
plant, I think he gets good support from Mr. Haas. This was
pointed out in great length. The NRC might want to comment on
whether they think that Engineering is adequately supporting
the cperating plant from--

MR. MICHELSON: I don't think that is even the
question on the table, and I would like to get back to the
gquestion on the talle.

MR, FOX: Well, I would like to understand the
question on the table.

MR. MICHELSON: The guestion on the table I believe
is whether or not there is a reasonably comprehensive, fairly

simple description that the operator has of the system he 1s
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operating or does he have to go through a number of feet of
decuments, drawings, pages, and whatever? 11 asked this
question-~-

CHAIRMAN KERR: Do you think you understand Mr.
Michelson's gquestion?

MR. FOX: Yes. I believe I do.

CHAIRMAN KERR: Can you answer it?

MR. FOX: Yes. I have Tony Capozzi prepared to
answer that gquestion.

MR. CAPOZZI: Mr. Michelson, you asked a very good
question, First let me say it this way. Within the
engineering organization, we have somewhat a similar problem.
Okay. We started bringing design control. One of the first
things we did was we created a design basis document, and I
want to explain what that document is. It is not a system
description per se, but it has all the elements really of the
kind of things that Jesse was talking about really.

The design basis document lists for every safety
system sprcific system criteria. It has--

MR. MICHELSON: I am acquainted with it. I did ask
for ane got it for the compressed air system. That's not the
concern or the thrust of this question. It is what does the
operator have at his end? Because I hope he is not trying to
read that design basis document and figure out how to operate

the system.
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MR. CAPOZZI: All right. I was trying to point out
first of all, what we did was we tried *o bring within that
document flow diagrams, c¢ 1 diagrams, for each system so
it takes the first step of .. [ Jess¢ was saying rather than
having all the pieces--

MR. MICHELSON: Didn't happen to evan contain the
flow diagrams, for instance, for the compressed air system.
It only contained the desian criteria of the design
requirements for the system. Didn't describe the system
because it was a designer's document, not an operator or
user's document.

Mk. CAPOZZI: First of all, you know, the system is
described briefly in the FSAR. I think--let's start with the
real basic basic. Then if you add that is given to the
operation, they have that, Okay. And in addition to that, we
have given them the design basis document. We have given them
the pre-op test documentation, and we also give them approved
vender documents which they need as well, including vender
manuals.

What we are basically saying is, cokay., we are
providing them I think the neczssary information that they
need to do their day-to-day business.

MR. MICHELSON: I don't think there is any doubt
that you have provided them all the information That is the

problem. You provided them literally two feet of information
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on the compressed air system and from cthat the operator is
supposed to have the time to deduce down to the things he
needs to know.

We were just asking do you have a process of writing
system descriptions for the operator? I think the answer is
know.

MR. HERMANN: One of the things that TVA has done,
and they have, we aren't talking about this right now, is one
of the things that Engineering has done, very recently just
put a systems engineering group right at the plant site
with-~-how many are in I don't know wha. the numbers are.

MR. HOSNER: Toriy total.

MR. HERMANN: Kind of do what you are asking for:
they are really part of the plant stalf right now, the
interface with the, where things are coming from.

MR. MICHELSON: I didn't sense that was their
function.

MR. EBERSOLE: That sort of close relati nship, it
might~~

MR. WYLIE: It is not initially.

MR. MICHELSON: 1Is TVA going to write system
descriptions to the backfit?

MR. FOX: 1If our plant managers feel like they want
them; I mentioned to you privately after the last meeting that

we were studying the possibility. We have not made any such
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decision.

I happen to have, my past experience, have had
detailed system design descriptions on all of the Chapter 15
systems. We have not had a request from our plant manager at
Browns Ferry or at Sequoyah. John Kirkebc and those people
will be studying that in the future. We have at tnis point in
time not made a decision to do so. I know of no regulatory
requirement to have them.

MR. MICHELSUN: There is none. There is none.

MR. EBERSOLE: Just the notion the operator should

attempt to learn to operate the plant Ly the deductive

process.

MR. KIRKEBO: We are doing it at Wutts Bar.

MR. MICHELSON: They are writing position
descriptions?

MR. KIRKEBO: As I understand it, on Watts Bar and
Bellefonte.

DR. MOELLER: Although it is not on the agenda that
you came prepared to discuss, I had read the SER, Volume 2,
Part 1., and under Section 4.13 it covers radiological
controls, and it saiJd that additional staff positions
established on site for professional physicist.

Could you tell me how many positions, if you have

that information?

MR. FOX: I will have to get back to you on that. 1
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guess you also want to know the status of those positions
being filled?

DR. MOELLER: Yes, sir.

MR. FOX: We will get back to you with the answer in
question.

DR. MOELLER: Just two other quick ones--it says the
health physics person participates in raintenance planning.
The implications of the SER is that he or she did not formally
participate and now he or she does.

I am somewhat surprised if he or she did not
formally participate.

The last thing is that a training position has been
established in support of radioclogical controls. If you could
just find out what that entails or what that person does, I
would be interested. Thank you.

MR. FOX: Okay.

CHAIRMAN KERR: Mr. Remick?

DR. REMICE: Going back to the recently, the figure
on site systems engineering group of roughly 40 percent, do
those individuals adopt certain systems as systems %o follow?
Have you adopted that system?

MR. HOSNER: Yes, that 1is correct,

Dr. REMICE: You could have called it system
engineer.

Another guestion--do you have a current
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configuration management program for all that equipment up to
date?

MR. HOSNER: Yes, it is.

MR. FOX: Absolutely, and in fact we fee) like we
have a configuration control policy which is being implemented
which is as good as any in the industry.

CHAIRMAN KERR: Further questions?

MR. EBERSOLE: Nope.

MR. WYLIE: I have one of the staff. This is the
last one. Any other question first? Okay.

I understand that the staff has received today a
let*er, another letter from Mr. Drallis, and I would ask the
staff provide us a copy of that letter,

MR. RICHARDSON: As soon as I get back, we will have
it FAXed out.

CHAIRMAN EKERR: Any further comments or questions?

I think Mr. Wylie needs some guidance from the Committee, and
I would expect that the first question we should, with which

we should deal is is there something that we have discovered

or not explored which would lead us to recommend to the

Commission that they not proceed with their decision on

Sequoyah restart?

MR. WARD: I don't think so., I think that we have
heard the story, and if issues aren't resolved, they are on

the way to being resolved,
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CHAIRMAN KERR: The Commission has asked for
comments from us, and I would assume we say that we see no
reason for the Commission not going ahead with the process.

Secondly, are there things that we want to put in
the letter which we do not think should preclude restart but
which we think should be looked at or investigated further or
whatever?

If you have those, Mr. Wylie I think will need them
to formulate the letter.

MR. WYLIE: If you have some, let me have thenm,

MP.. EBERSOLE: I guess one aspect of the letter is
when they get down into the older plants, Browns Ferry, the
different kind, whether the Committee would want to hear what
they have done or wanted tn do or found at that point as much
as what they found here at Sequoyah.

CHAIRMAN KERR: It seems to me we probably should
deal with that--I agree it is a good question--pbut deal with
that in a separate letter.

MR. EBERSOLE: OF, yes. But this letter could be
almost, you know, carry on, start Browns Ferry 2. I don't

know about that.

MR. MICHELSON: That is not the letter we are

writing.

MR. EBERSOLE: That's nct the letter I thought we

were writing.
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CHAIRMAN KERR: Any further comments?

DR. LEWIS: Just a questicn--this may be improper
because I missed the first part of the meeting. I have in my
possession tnis letter from Henry Meyers. Has that been coped
with by the staff?

MR. RICHARDSON: I am not sure which letter. We
have had several letters., We believe all of them we have
addressed the issues, and--

DR. LEWIS: This is March 9.

MR, MTCHELSON: Can you tell us in an approximate
fashion how you are dealing with the Appendix R questions in
terms of heating start-ups?

MR. RICHARDSON: We have reviewed the Appendix R
issues which have just come up, the allegations that we have
gone through and decided which of those need to be resolved
from a safety perspective, impact on systems required for safe
Mode 2 operations, and specifically the spurious interaction,
that is critical, RCS letdown path.

MR. MICHELSON: You said something about having to
do a walk-4own and so forth.

DR. LEWIS: Had you not seen this letter beforehand?

MR. RICHARDSON: I have not seen that letter.

DR. LEWIS: You can't answer the gquestion of that it
is being coped with?

MR. RICHARDSON: That's true. I was commenting, we
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have a number of Dr. Meyers' letters that we are--

DR. LEWIS: I understand that.

MR, MICHELSON: What is your schedule for the
Appendix R walk-down or whatever you decide to do?

MR. RICHARDSON: The team starts on site Monday
morning, and there is exit meeting scheduled Thursday or
Friday. depending on how long it takes the team to do tha
review, We have a commitment to keep the commissioners
informed of the progress of the inspections so that they know
how to plan their voting.

CHAIRMAN KERR: Any further questions or comments?
I want to thank TVA and the staff for it seems tc me rather
complete answers to our questions, and we wili adjourn for
lunch and reconvene at 1:15,

(Whereupon, at 12:15 p.m., the meeting was
adjourned, to reconvene at approximately 1:15 p.m. the same

day.)
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AFTERNOON SESSLiON 1:20 p.m.

CHAIRMAN XERR: The afternoon session is now in
session. The first item is NRC regulavory guides. Mr.
Shewmon is the cojynizant subcommittee chairman. Mr. Shewmon?

D®. SHEWMON: We had a metals component subcommittee
meeting a few weeks ago, and both of these items were covered
from there. The first one has to do with Reg Guide 1.99, Rev.
2.

Reg vuide 1.99 defines the nil ductility temperature
of reference NDT shifts that must be used by the licensees for
radiation. This impacti:> operatirg limits, when you can
pressurize, PTS accidents; you postulate about the low
temperature, overpressurization, and so on. Rev. Guide 1
waich came out about ten years ago, with the Revision 1, was
pased primary on test reactor data, nov surveillance dats, and
it now concluded that these are indeed dift .rent.

This may well get back to the flux rate elfect that
we talk about later, but andependent of the mechanism, it is
different, They found now that welds in the plate of press:ure
vessels are different, and befcre we assumed they were the
same. In the previous version, it ignored the effect of
nickel, and indeed it is significant.

This interestingly enough, affects some venders more
than others because some put nickel in because it helps the

heat treatment response of the wrlds, so the line-up of who i8
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on first is going to change when he gets down to what
utilities are there.

I think Rev. 2 is now out, or has been out for
comments, and has come back, and this is thc final version
that we are being asked to concur with now.

It clearly is better. I think everybody, including
the ataff involved, would say that there are ways that they
might improve it some day, but this is clearly enough better
than what is ther. now is Rev, 1, so that I think we ought to
approve it going out.

It will cause some pain. I have alluded to this
earlier with regard to the nickel. There is a question of how
this is going to be factored into the pres=urized thermal
shock gquestion, and we can get to that larer.

What we huve asked the staff to é#o is to comc up and
tel) us a little kit about what they are doing ana .ow they
got that way, and we can then ask what it impacts from here.
And are you it?

DR. SIESS: May I ask you a guestion? You can let
them answer it if yo' want. I assume this is based on new
research?

DR. SHEWMON: Yes, and also a lot more surveillance
dati than there was before.

DR. SIESS: ¥as the new research paid for by NRC or

was it--

HERITAGE RSPORTING 7TORPORATION ~-- (202)628-4R88



10

11

12

13

14

15

1¢é

17

18

19

20

2l

22

23

24

Fi

MR. RANDALL: I m zorry?

DR. SHEWMON: Was the new research paid for by NRC?

MR. RANDALL: It is really based on surveillance
data that came from the power reactcrs,

DR. SHEWMON: There was also a certzin amount of
number crunching that was a ressavch project,

MR. RANDALL: That the ceoression analysis of the
data were certainly done on the NRC contracts, that's right.

DR. SIESS: Now one (ther gquesticon~--you weren't ) ere
when Dr. Kerr was asking about calculaticns that were not
excessively conserva.ive, calculations, you know, analyses to
tell us what was actual., happrnirg.

Is this reasonably, I hate to usa the word best
estivnate., Dr. Lewis doesn’'t like it, but you will i*now what I
mean. Is that conservatism built into this?

DR. SHEWMON: He will get into that in the course of
the talk.

MR. RANDALL: VYes.

DR. SHEWMON: Are there, are there other guestions?

MR. RANDALL: I will address that.

DR, SHEWMON: Fine. Go ahead then,

MR . RANDALL - * vight. My name is Neal Fandall,
and I am here to get Rev, 2 published in final form and to get
the ACFPE approval to do so.

As Dr. Shewmon pointed out, the general subject is
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certainly reactor vessel integrity, and the mode of failure is
fracture of the reactor vessel beltline, and the questions to
bes addressed are how do we estimate the amount of the

embrittlement of that beltline as a result of the high energy
neutrons that escape the core, penetrate the wall, and how do

wg factor that embrittlement estimate into our fracture

analyses that we do gulating the vesse) integrity?
This is =& . of things I plan to talk about.
(Slide)

iR. RANDALL: I explained how Req. Guide 1.99 fits
in with Appendix G and the boiler code i: r regulatory
context, tell you about the safety significance, describe the
technicsl base for it, explain how it relates to Rev. 1 and
how it relates to a similar formula that is in the PTS rule,
what we intend to do about the public comments. Response to
\heu was fairly simple, but I will ge over thit, the only
exception being there is an impact on operating flexibility
and we have had gquite a few interchanges with the owners group
on that point. I will talk about that,

Finally, if there is time, and if you want to it, 1
cup talk about the impact of amending the PTS rule to be
consistent with this guide, but you will hear about that
another tim, so it depends on whether or not you want that.

MR. EBERSOLE Why did you say high energy?

MR. RANDALL: The high energy neutrons?
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MR. EBERSOLE: Why did you say high energy, implying
that the low energy neutrons didn't amount to anything?

MR. RANDALL: We actually now are beginning to use a
weighting factor so that we include the low energy ones, but
with a weighting factor on them.

MR. EBERSOLE: You mean all neutrons?

DR. SHEWMON: Like a baseball hitting a bowling
ball; it has to hit it hard enough to knock it off its side.
Otherwise it is a no never mind.

MR. EBERSOLE: High energy then.

DR. LEWIS: Why is it a megavolts?

NR. SHEWMON: He will get into that. There is a
transition.

DR. LEWIS: I am sure that's what the experience is.

DR. SHEWHON: That was the way they used to keep
count, and now they are modifying especially as you get out
into this vessel support thing and out further.

Go ahead.

MR. RANDALL: A little more background, Rev. 1 was
issued in '77. We didn't really think there was anything
wrong with it. We were using it, and going along confidently,
until this time pericd when in the process of doing the
pressurized thermal shock analyses, two things happened. We
began to look at the new surveillance data that was then

coming in from the power reactors, and we found that some of
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that laid above the curve that was Rev. 1.

Furthermore, to do probabalistic analyses, we needed
mean curves. Rev. 1 gave bounding curves, and so we began the
process of analyzing the new data. We hired Georgs Guthrie at
HDL to do regression analyses on that data, a'd he gave us the
formula which got included in SECY 82-465 in the the PTS rule,
the formula for calculating the number that gets matched
against the screening criterion PTS evaluation.

Well, that rule then got fixed in place because a
lot of plants set out to do flux reduction based on how they,
how they were evaluated with that formula, but George Guthrie
kept on working and the data kept on coming in, and so in this
time period, early '84, he had an improved formula.

We also had available the work of Professor Odette
from the miversity of California at Santa Barbara, working
for EPRI, which looked at petty much the same data base and
gave us another technical basis for the guide, so using the
two of them, I put together what is now Rev. 2.

It went out for public comment on this date. It has
been looked at by the Metal Components Subcommittes of ACRS,
of course, before it went out in mid-July, mid-'87, and again
dust a morth ago. It has also been reviewed by the CRGR
Committee, and I have their approval as of December 9th to
publish it in final form, so that's the history of the thing.

(Slide)
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MR. RANDALL: With regard to the fact that this
guide does address safety issues, I have here a very schematic
pressure temperature limit diagram which shows first off that
as everyone knows I think, there is a region at which pressure
and low temperature, that is hazardous to vessel integrity.

In other words, we must warm these vessels up before we
pressurize them, particularly after they have had a fair
exposure to neutron environment.

There is another variable involved. That's cooldown
rate, thermal stress, and so you have to show the boundary of
that region as a family of curves for different cooldown
rates. To make sure the operator keeps its vessel out of that
region, every tech spec has a pressure temperature limit which
gives him not only warning, but as much time as possible to
manage transients like low temperature overpressurization, or
rapid cooldowns, i.e., pressurized thermal shock.

Now as the vessel embrittles, I think it is clear
tnis region expands. It moves up scale and it drops down in
pressure. When we got the data base for the Rev. 2 and got it
analyzed, we realized that the region is larger than we
thought it was. There is more embrittlement than we had
predicted using Rev. one, and I have shown that schematically
at that set.

I guess it is clear also that you don't have

unlimited freedom .o place this P-T limit farther and farther
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to the right, because the operating zone will get very narrow,
squeezed as it by the saturation curve requirements for pump
operation, cavitation problems, there, pump seal problems
there.

(Slide)

MR. RANDALL: Well, in doing our regulating, there
are four kinds of fracture analyses where we need
embrittlement data. I mentioned the pressure temperature
limits. There are occasionally flaw indications found in
non-destructive examination. Those have to be evaluated.
Ther=s are occasions when the operator transgresses the
pressure temperature limit and we then have to make an
evaluation to see if the potential for having popped in a big
crack in the vessel is so high that we need to shut down,
inspect, do more analyses and so on. So for that, obviously
you need good information about the state of embrittlement of
the vessel.

For all these three, we use the reg guide. Number
4, in the PTS rule, we set down an screening criteria which is
really a limiting degree of embrittlement beyond which they
czannot go, they cannot operate, without further analysis to
justify it, and the PTS rule, this is a different formula that
I will talk abou: again in a little while.

DR. SHEWMON: That is Rev. 1 and a half in a sense.

It is either one or the other, is that right?
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MR. RANDALL: It is intermediate.

DR. SHEWMON: The equation is different from Rev. 1
and Rev. 2.

MR. RANDALL: Was a precursor of Rev. 2 you might
say.

(Slide)

MR. RANDALL: Still on the background here, show how
we get into our fracture aralyses; clearly you need to have an
allowable value of fracture toughness when you make this
calculation. The boiler code gives us well known K1R curve.
It is in terms of T minus RD NDT, T being the metal
temperature at tip of the crack, RT NDT being the reference
temperature of that same material after accounting for the
radiation damage. The initial RT NDT for unirradiated
material is measured according to the boiler code Section 3
using first call dropway tests and checking that with Charpy
tests in & prescribed method to get RT NDT for medium
material.

We add to that initial value a delta RT NDT that is
defined in our regulations as the 30 foot pound shift between
an unirradiated and irradiated Charpy curve. Now if a plant
has been operating long enough that it has two credible
surveillance data points, two values like that, we let them
use that to establish delta RT NDT for that plant, and the

NUREG guide, the Rev. 2, prescribes how to use those data
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until they have two capsules, and that is at least six for a
PWR and perhaps 15 for a boiler, or if they don't have
credible data, and some don't because they didn’'t put the
right material in the capsule by our present understanding,
they have to use this formula which is calculation based on
the copper and nickel content of the material and the neutron
fluence. So This is the guts of the guide.

We say delta RT NDT is a product of chemistry
factor, and a fluence function. Chemistry factor is a
function of copper and nickel, which you get from Table 1, for
weld metal and Table 2 for base metal. I think, I think you
all have a copy of the reg guide that was given to you earlier
in the week I believe. And those two tables are the chemistry
factors. The numbers in there are essentially the delta RT
NDT for fluence of one times ten to the 19th as a function of
copper and nickel.

I come now to the question of where did we get those
tables? Where did we get that fluence function? As I
mentioned earlier, Guthrie and Odette working separately but
with essentially the same data base, Odette did have more
boiler data in his, I was able to take their work and combine
it. They agreed--

DR. SHEWMON: Are we waiting to see that or--

MR. RANDALL: Sorry.

DR. SHEWMON: I thought you were going to kiep us in
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suspense for a while!

MR. RANDALL: This is a classified slide! Luckily
they agreed on several basic things. They said separate
correlations are needed for welds and base metal. As
Professor Shewmon told you earlier, they agreed the form of
the equation could be a simple product of the chemistry factor
and fluence factor; in other words, that we didn't have to
have chemistry term in the exponent of the fluence, for
example.

They agreed after quite a lot of work that copper
and nickel were the only two elements we had to have.
Phospherous was, of course, in Rev. 1 but they didn't get any
better fit when they put phospherous in their analyses.

DR. SHEWMON: 1Is it partly because of the limited
range of phospherous that you have in the country?

MR. RANDALL: We--it is. And we don't say that it
doesn't have any effect anywhere. We, for the data base, we
couldn't find it.

And finally, they agreed on the fluence factor at
least in the range of about near one times ten to the 19th
where the data are sort of concentrated, so I was able to take
their work and combine it and as proof that I didn't do too
much violence to their work, I will show you two or three
plots of the residuale observed or measured value minus the

calculated value, in this case plotted against fluence to show
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that we do indeed have a reasonable fluence function.

And the data points are pretty well evenly divided
above and below zero for welds, here for base metal, and
that's my demonstration of what that, what we have fits the
data base.

(Slide)

MR. RANDALL: You asked well, what about the copper
function? There is the same residuals plotted against copper.
The only place where it wanders off is where I deliberately
put in a 20 degree cutoff and very little copper. I didn't
want the formula to go, to show zeroc shift for zero copper,
and that actually made these points droop 15 degrees or so.

(Slide)

MR. RANDALL: Similarly for nickel, one thing very
obvious here is that the nickel contents are clumped. Either
there was no deliberate addition which meant that the points
show up down in this range, or for the plates, there was a
nominal six tenths nickel added, spec calling for a five
tenths minimum, so it ends up just a little above that. Quite
a few of the welds; it is similar, but there was a time when
they deliberately put in 1 percent nickel, so we have a few
weld points at a little over 1 percent.

(8§lide)

MR. RANDALL: Now that formuli that I showed I said

was the guts of the guide, that was for mean values, best

HERITAGE REPORTING CORPORATION -~ (202)628-4888



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

435

estimate values delta RT NDT, so in the guide, we then
required that they add a 2 sigmi margin term initial plus the
delta, plus 1 sigma which we obtained directly from the
regression analysis that Guthrie and Odette did on their data,
and this is simply a plot that I drew up to see if we should
be at a constant value for all calculated values or whether we
should add a percentage, and I chose to make it a constant
value except for very small calculated values.

Well, that's the basis for the guide, being a little
repetitious, but to summarize the fact that we have three
formulas on the table, Rev. 1, PTS rule and Rev. 2.

I talked about several of the comparisons here.

Rev. 1 was upper bound curves, and these two were mean curves.
Rev. 1 had phospherous. These have nickel. Rev. 1 had a
steeper slope on the log log plots which we typically use for
the trend curves, largely as a result of the fact that it was
about, two thirds the data base was about two thirds test
reactor data. There was--ten to the 19th is now .27,.28.

DR. SHEWMON: How big does log F get at end of life?

MR. RANDALL: Well, F, we say F cannot get more than
ten to the 20th. You are wondering does this ever start to
reduce in value?

DR. SHEWMON®: My father says, would say did it ever
amount to a hill of beans or whatever, yes.

MR. RANDALLi: We--yes. This, this function passes
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through a maximum at about two times ten to the 20th, so we
have to say in the guide we are limited to, to fluences no
greater than one times ten to the 20th.

DR. SHEWMON: Hope nobody gets up there for other
reasons.

MR. RANDALL: Welli, right. The data base goes to
about seven times ten to the 19th, so that's one of the
fringes of the data base that we need tc =xplore in the
future.

(Slide)

MR. RANDALL: Most of these points have been covered
in comparing Rev. 2 to Rev. 1. One dimension, Rev. 1 did not
talk about how to calculate attenuation through the wall. We
had procedures, but they weren't actually spelled out in the
guide, so that's one thing that Rev. 2 adds is in the
attenuation procedure, and there we do use DPA in
consideration of the fact that the energy spectrum does change
a lot when you go through the wall of the vessel.

DR. SHEWMON: sSay what DPA is, will you?

MR. RANDALL: DPA means displacements per atom. It
is the number of atoms displaced as a ratio by a given
fluence. For example, ten to the 19th neutrons of E greater
than one MEV in the spectrum, it is typical of the inside wall
of the vessel, means that about 1.6 percent of the atoms were

displaced, ion atoms were displaced.
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Well, because of the attenuation of the neutron
energy going through the wall, we needed this weighting
function to take account of those that have fallen below one
times ten to the 19th but are still significant, and we used
DPA as the best available. It is in ASTM standard. It is
physically related to the extent that that's what neutrons do
is displace ion atoms, but we don't use it to derive formulas
from first principles. We just use it as a weighting function
to get the spectrum effect.

The reg guide also describes how to use plant
surveillance data, what the criteria are for credibility, and
then how to use it to delta RT NDT, and that's something that
is new in Rev. 2.

(Slide)

MR. RANDALL: Well, public comments generally were
quite supportive of that basic equation in the guide, the
tables and the fluence function, and this is illustrated by
the fact that those now appear also in ASTM Standard E 900,
and they appear in or will appear in Section 11 of the boiler
code, so there is general public acceptance of that.

There is less complete acceptance about how to
calculate that attenuation through the wall, and a few other
things. If you--this is the comment, and this says whether or
not we accept it. Particularly the British, but overseas

comments were to the effect that we should have a phospherous
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term and we should be more precise about the low copper end of
the field you might say, and we agree when we get surveillance
data that gives us a basis for doing that, we probably will
have to refine the chemistry function in the table and we may
some day have « phospherous factor particularly for low copper
material.

There were some other corrections made. Here we had
said when delta RT NDT is small, that they should add one half
of the measured value of the inside surface. We should have
said or calculated value. We should Lave said within half of
the calculated value at depth in the wall. Things like that
were fixed.

A number of comments asked for more credit for the
plant-specific data. We weren't able to really honor those
requests very much. There is a--because of the amount of
scatter, we are fairly reluctant to use the very small number
of data points. We tend to take refuge in the overall
regression analysis where we had a hundred points or so. If
they had their own plant-specific data then we give them
credit, largely because at least those data saw all of the ups
and downs in power and temperature that the vessel valve water
gsaw, so That's a plus for a plant data,.

There were comments about our impact on plant
operations which I will come to.

(S§lide)
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MR. RANDALL: For the PWRs, if they were using Rev.
1 as the base for their pressure temperature limits and they
go to Rev. 2, these are our calculations of how much the
pressure temperature limits will have to move up scale. It is
dene for all the operating PWRs. As you can see, the bulk of
them will have to move those limits 50, 75, even a hundred
degrees.

To illustrate that, the impact of that, this is
another pressure temperature diagram, still a little bit
schematic, that shows the complications brought on by the low
temperature overprotection system that all PWRs are required
to have.

(Slide)

MR. RANDALL: After having some 30 incidents back
about ten years ago, the NRC required a low set point relief
valve to be in place, quote, at low temperatures to protect
pressure temperature limit automatically as well as by
administrative procedures.

That's illustrated by this heavy line. This is the
set point on that valve. Some plants have a system that
adjusts that set point as the temperature rises so that they
track this curve fairly regularly, but some don't, and as a
result of that, instead of having an upper limit backed on
considerations like so, they have a square corner limit which

gives them a problem with the operating window temperature
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when this corner gets out close to the limit based on
subcooling function.

We have tried to address this by defining in our
standard review plan what we mean by the requirement at low
temperatures, and from fracture considerations, we have said
well, if the metal temperature at the tip of the flaw that is
controlling in this calculation is RT NDT plus 90 or above,
you don't have to protect the P-T limit automatically. You
protect it administratively, and that actually moves this
vertical line or es..plishes a vertical line. It was ;oughly
60 degrees below this. This line was drawn by some utilities
who interpreted our regulations to mean you had to protect the
the whole curve clear up to the pressure at which the code
protected it, 2400 pounds. We never did say that, and so we
clarified things by saying what we did mean by the low
temperatures, and that gives some relief on this window
closing.

That doesn't solve the whole problem, however,
because you see, by having a relief valve set point here, this
pressure window is reduced by the fact that you have to have a
set point a little bit below the Appendix G curve so they
don't violate it, and then they have to operate 50 pcounds or
so below the set point because they don't like ‘o 1lift that
valve and blow down a lot of water and maybe drop the pressure

below this pump seal requirement, so there is a window and
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pressure that also gets constrained and that we are not able
to do very much about from a regulatory standpoint.

We have had a number of meetings with owners groups
from Westinghouse and Combustion venders and these are the
remedies. I already mentioned this one, and this, and that's
a minor one there, but to--the big issue is would it be
possible to justify having the set point above the Appendix G
curve based on considerations of probability of occuvrence of
the LTOP event or the expected severity of the LTOP event?
And for this, of course, I have to work with the systems
people in NRR and they have told the owners groups that the
key thing is to get the probability of occurrence down below
the number that defines normal operation or anticipated
operational occurrences; in other words, down below one in 40
per reactor year, once in the lifetime of a plant, which comes
out a prooability of one in 40.

To get that probability down there, almost certainly
it requires that they establish a bubble, nitrogen bubble or
steam bubble in the pressurizer at the very beginning of the
start-up, not later on in the start-up, so that's still going
on. Resolution will have to take place with discussion with
individual utilities for their own system.

(Slide)

MR. RANDALL: For the boilers, a normal operation,

normal start-up, they don't have any problem because having a
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vapor space in the top head of the vessel, they ride this
curve, and so for normal start-up, when they are not water
solid, they have no way, have almost no way to approach a
fracture limit since they are constrained to be over there.

However, for hydro test, where they can't use
nuclear heat, and they have to be water solid, the time
required to get the temperature gets longer and longer as the
temperature gets up toward a hundred degrees, and that they
say is an economic impact on the plant.

They also have a problem because the tech specs say
that when the water temperature exceeds hundred F, the
containment must be closed and the safety systems operable, so
that makes it harder to get in and do the inspection for leaks
that is required by the code.

DR. SIESS: What is the basis for that requirement?

MR. RANDALL: Well, I can only give you a general
answer. It is simply that someone felt when the water
temperature was above 212 Farenheit, if there was a rupture or
a bad leak, they would flow a lot more material overboard than
if it was below.

DR. SIESS: Was the 200 set as 12 degrees below
boiling to be conservative or was it related teo boiling at
all?

MR. RANDALL: It was related to boiling. It is

nominally 212. Most of them actually wrote the tech spec as
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200F just for cons>rvatism.

CHAIRMAN KERR: 1Is that the case even when there is
no fuel in the vessel?

MR. RANDALL: This is with fuel.

CHAIRMAN KERR: 1Is the hydro run with fuel?

MR. RANDALL: Yes, it is. Well, initially, when the
2lant is new, there is a system hydro before the fuel is put
in, but after that, ever” time they take the head off, there
is a leak test run at operating pressure, so that's about one
a year, and about every ten years, there is a more severe
hydro or when they have made repairs.

CHAIRMAN KERR: You say that they can use nuclear
heating or at least they can 13e fission heating?

MR. RANDALL: They can't be critical.

DR. SIESS: Pump?

MR. RANDALL: So they rely on pump heat plus
whatever residual heat there is from the core, depending on
how long they had been down.

(Slide)

MR. RANDALL: Well, so this is a hydro test problem.
We have had a two reports.

CHAIRMAN KERR: Shat would happen if vou did this
fission heat?

MR. RANDALL: Well, we have another requirement that

before they go critical, the water level has to be in the
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normal, in the normal range, and that means that to get the
pressure, they would be at 550F, and which means they would b«
doing hydro test with 550F steam.

CHAIRMAN KERR: That is not proper.

MR. RANDALL: We just don't feel that is.

DR. SHEWMON: System has to be solid to do a hydro
test, is that it, since there is no pressurizer?

MR. RANDALL: If there is a bubble in the, if there
is a vapor space in the top of the vessel, you have to get
550F pounds pressure. That was my first--

DR. SIESS: What is the objection? You require the,
you don't require--cold hydro, don't want it at 550, is that
it?

MR. RANDALL: Right. We want it to be water solid.

CHAIRMAN KERR: Why?

MR. RANDALL: For sarety reasons, in case there is
something that ruptures when you have the test.

DR. SIESS: Hydro, you don't want a steam bubble.

CHAIPMAN KERR: It is safer to have water coming out
than steam?

MR. RANDALL: Right, a lot lower energy.

DR. SHEWMON: Less energy pumping up all that gas.

MR. MICHELSON: Comes down faster, too.

MR. RANDALL: The remedies we really aren't able to

provide a very good remedy for that. The two-step hydro has
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been proposed. That is being debated at the ASME Section 11.

CHAIRMAN FKERR: What is two-step hydro?

MR. RANDALL: At two-step hydro, they would go
following all the rules, to the highest pressure consistent
with the 2C_F limit. They would go in and do the visual
inspection for leaks and then come down and put the water
level normal, go to hot standby, repeat the leak check at
550F, not by visual inspection, but by reading the leak test
instrumentation.

Well, this isn't quite consistent with the way the
code is written, and the code may get rewritten to make it
available to us, but right now, it is not, so I did ask for
information about the costs of auxiliary boilers. It turns
out that almost half of the BWRs have an auxiliary boiler that
could be used to provide heat to supplement the pump heat so
that they don't have to grind those pumps for 20 hours or
whatever to get to the 200F or 220.

MR. MICHELSON: How are you going to get heat input
from an auxiliary boiler?

MR. RANDALL: It gets plumbed into the system. I'm
sorry, I can't give you a good systems answer.

MR. MICHELSON: Danger or something?

MR. RANDALL: Yes, but as to which ones they use and
exactly how the piping goes, I don't know.

Well, from a cost standpoint, we asked for numbers,
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an. I was given numbers from two utilities that had looked
into this situation, and it looked to me that the amount of
time saved in power costs resulting from that, power costs
saved, would easily pay for the auxiliary boiler system, and
I, I think when we are all done working all the other options,
that some plants will probably come to the auxiliary beiler.
There is one now that has it, though I am not sure they have
actually used it, has it, you know, in place with all the
plumbing to do this job.

(Slide)

MR. RANDALL: Well, this is the final story on the
guide, how to get it implemented. There will be a generic
letter that goes out to each utility, a cover letter on the
guide, and it says, of course, first off we are now going to
use Division 2 to review any pressure temperature limit
submittal or other fracture analyses.

It then says be advised that many plants will have
to change their pru.ssure temperature limits, and asks them to
do their analysis, also do the analysis of the impac% on their
LTOP system or whatever, and within £ix months, give us a plan
and & schedule for when it is going to be accomplished.

And finally, the letter says that whatever actions
are required, including changing, updating the P-T limits,
they must be accomplished within two refueling cycles or

roughly three years. So that's the story on the guide.
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CHAIRMAN KERR: What is the European reaction to
this?

MR. RANDALL: Well, to my knowledge, most of them
now are using guides of their own, most of them. I don't have
standards. I have knowledge on that, but I believe most of
them are using guides of their own.

CHAIRMAN KERR: I don't know. I don't understand
that answer. What I am trying to find out is are they using
components that would be similar to ours? If they are not,
why not?

MR. RANDALL: I'm afraid I don't have the full
answer on that.

DR. SIESS: Do they make distincticn between base
metal and weld metal?

MR. RANDALL: Yes. From the comments I have got,
they have lower chemistry factors for low copper material.
Many of them have a photpherous term. By many, I say the
British, the French do.

CHAIRMAN KERR: I would think that on an issue of
this importance, you would at least want to know what they are
doing and why. Is there some reason that you don't trust then
or is it proprietary data that is difficult to get?

MR. RANDALL: Some of the data is proprietary. I
think we felt we are justified in doing what we are. We are

using our own plant dJdata,
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CHAIRMAN KERR: I mean you have to draw your own
conclusions, but essentially if information exists that might
bear on your decision, it wouldn't be a bad idea to have it.

DR. SHEWMON: I think everybody would agree with
that. One of the things that makes more variability is that
this is caused by trace elements, and tne variability of trace
elements differs enough from country to country with how they
make their steel and where they get their ore so that the
pressure vessel steels they use in one country don't provide
the same universe of things to work with or the same residuals
as another, and so there is likely to be less compatibility of
data than you might nhave expected frcm say everybody using
steel pressure vesselis.

CHAIRMAN KERR: I got the impression we didn't have
the data, and so it seems to me it is difficult to draw any
conclusions from it if you don't have it.

MR. RANDALL: Most of their data are industirial test
reactor data because they don't have as many plants with as
many years as we do. Now their surveillance data is hard to
get., I only have three or four.

CHAIRMAN KERR: Do they have our data?

MR. RANDALL: They could have. It is not, it is not
classified.

DR. SIESS: Would our data do them any good? 1Is

their steel the same as ours?
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MR. RANDALL: No. Oh, I am sure they study what we
do, and because of the comments that we get. As I say, I
don't think they use it directly, partly because our steels
are that much different.

DR. SHEWMON: What do the Japanese do? You didn't
mention them.

MR. RANDALL: You know, I don't know.

DR. SHEWMON: Any other questions? Okay. Thank you
very much.

There is a very brief letter which we will have, is
available this afternoon if somebody wants to read a short
letter and get a feeling of accomplishment. If not, we can do
it tomorrow morning.

The other item then has to do with low flux
embrittlement of structural steels. We have written two
letters to Stello on this.

The basic question is given that the low flux or
effects do exist, is it a matter .f safety concern? The
second letter indeed got people's attention, and it also got
publicized as an article in the Wall Street Journal and there
has been some inquiries from the Hill about really what is the
status of this difference of opinion at this point, and so we
can discuss later whether we write a letter on this or not.

There are some arguments for it, just to let people know where

we stand.
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DR. SIESS: 1If we don't know by now--

DR. SHEWMON: I guess that's where we stand with
regard to the staff's program, and so the staff is now looking
at the types support, the stresses in these supports, and the
indeed consequences of the failure of the supports even though
that's very unlikely for reasons that they will jo over. I
think all of these things indicate that there is not a safety
issue at this point.

One of the things they will be getting over a longer
period of time is better data on what the transition
temperature is, but Mike Mayfield will go over this. Why
don't you go ahead?

MR. MAYFIELD: I am Mike Mayfield. I am going to
spend a little bit of time this afternoon telling you about
what we are doing on the low temperature, low flux
embrittlement gquestion for reactor support structures.

As I looked at how best to put this story together,
and summarize what we told the Metal Components Subcommittee,
I decided that perhaps the best way to approach it was to
start by describing the issues, and the staff's current
assessment of the matter, then turn to a brief description of
the low temperature, low flux problem and how we characterize
that damage, and then end by describing for you the research
program that we have in place to deal with the issue.

So we have elected to pose this as a question. Is
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there a current or future threat to the safety of nuclear
power plants due to the more rapid than expected embrittlement
of reactor pressure vessel supports resulting from low
temperature irradiation at a low flux level?

In considering that question, there are three
critical factors to keep in mind.

First, you must have enough neutron irradiation to
embrittle the supports. That seems a statement of the
obvious.

Secondly, you must have a crack in that support in
the embrittled material.

Now finalily, the stresses in the support must be
high enough to produce a critical stress intensity for the
crack in the embrittled material.

Now as we go along, you will see a little bit where
those factorc come into play.

Current assessment in the staff, we are currently
seeking documentation and data to determine whether the NDT
temperature for any of the plant supports exceeds the
operating temperature for that support. Mow as I looked at
this, going into it, it seemed like a fairly straightforward
problem, not necessarily an easy one. We started collecting
data.

DR. LEWIS: The thing you flashed by us so quickly a

moment ago said something about current supports reliability
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MR. MAYFIELD: I would like to come kback to those if
I could. I will deal with these bullets in turn.

DR. REMICK: One of your earlier siides you had from
low temperature irradiation, why the stress cn low
temperature? 1Is that because--

MR. MAYFIELD: It turns out to be more damages at
temperatures in the 120, 150 degree range than at 550 degrees,
so the temperature is one of the criticai variables.

DE. LEWIS: More damage or just less self-annealing?

MR. MAYFIELD: The net result is we get a greater
shift in the nil ductility.

DR. LEWIS: Immediately aiter or only after you had
time for self-annealing?

MR. MAYFIELD: Immediately after.

DR. SHEWMON: Self-annealing.

DR. LEWIS: As it goes, it has got to be self
annealing feature.

MR. MAYFIELD: Okay. ©Oak Ridge is the primary
contractor we have working on this problem. As they have
looked at the support types for all of the U.S. light water
reactors, we have grouped them into five categories, and I
have a series of slides to illustrate what these supports look
like.

First category is skirts. We have all but one of
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the boiling water reactors supported on a skirt, and
approximately 10 percent of the PWRs. This is the, nominally
all but one of the B&W PWRs set on skirts. Long columns in
about 10 percent of the products. This is principally the CE
system 80s. There are a few other plants apparenily that sit
on long columns.

Shield tanks, these are the Stone and Webster
plants. Where we are, Stone and Webste:r has an AE and we pick
up about 10 percent of the PWRs. The largest category is for
what we are calling short columns, and that I will show you a
couple of examples. There are a lot of things that we have
classed as short columns for want of anything else to call
them,

Finally, we have one BWR, Big Rock Point, that hangs
on suspension studs.

DR. SIESS: Short colum~ includes nozzle support?

Ma. MAYFIELD: Yes, sir. All of these are nozzle
support.

DR. SIESS: Meaning?

MR. MAYFIELD: I will show you. Looking at a couple
of examples of skirts, GE BWR--push this up so you can see the
skirt. Skirt is nothing more than a cylindrical shell welded
to the lower head and then bolted to the shield wall or in
other cases, the base mat,

DR. SIESS: This is a typical BWR?
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MR. MAYFIELD: This is a typical BWR, yes, sir.

DR. SIESS: All the way up through the BWR 6s?

MR. MAYFIELD: Yes, sir. The only cne that doesn't
set on some version of this skirt is Big Rock.

DR. SIESS: That ain't typical anyway.

MR. MAYFIELD: No matter what you do with it! The
B&W PWRs again set on skirts, nothing more than a cylindrical
shell welded to the lower head, anchored to the base mat.

(Slide)

MR. MAYFIELD: Now long columrs are pretty much just
what the name implies. It is a long forging that at the upper
end is attached to an assembly that the nozzle sets on. The
lower end, you again have an assembly that anchors you to the
shield wall and in between is nothing more than a long
forging. These tend tc be A 508 forging matevial. They will
be 30 inches wide, somewhere between 11 and 13 inches thick,
solid rectangular beam. And it plainly passes tne mid-plane
of the core.

(8lide)

MR. MAYFIELD: Now shield tanks, I must confess the
picture that was preser.ted by the Stone and Webster engineer
during the subcormittee meeting I liked a whole lot better
than the one I had, #o0 I thought it made it a little easier to
see what shield tanks really look like,

You have an inner cylindrical drape and shell that
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comes up to the nozzle level and anchors to the base mat.
There is an outer shell that is welded to the inner shell,
water circulated through the annular region. The loads are
transmitted to the base mat through the inner shell. There
1 , 1t is a nozzle support design, and there are slider
assc 's to accommodate the thermal expansion.

DR. SHEWMON: 1That would have alil kinds of internal
cross-mempers?

MR. MAYFIELD: Yes, sir. Internal baffle, pius the
Stone and Webster fellow pointed out there are typically a
grout to the concrete shield wall, co that you previde some
additional stability here between the shield wall and the
outer shell.

DR. SIESS: How many of these do yosu have?

MR. MAYFIELD: Thirteen.

DR. SIESS: Which ones?

MR. MAYFIELD: The Stone and Webster Jdesigned
plants-~I'm sorry. I don't have the list with me.

DR. SIESS: That's all right.

MR. MAYFIELD: Apparently Stone and Webster is the
only AE that used this design as far as I know. Okay?

(Slide)

MR. MAYFIELD: Short columns, it is kind of a large
category, and there are, 70 percent of the PWRs are set on

what are loosely called short columns. There aren't quite
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that many different desigrs, but it pushes it. Short column
normally or what we have taken as a short co.umn, you have a
nozzle slider assembly, sets on a fabricated box beam, and
then depending on the exact design, the fabricated box either
sets directly on the shield wall, or sets on intermediate
steel structure that then sets on the shield wall.

DR. SHEWMON: Would yocu show me where the core,
upper core level is?

MR. MAYFIEL): VUpper core level is justu about here.

DR. SKEWMON: So actually ther- is not a lot of
difference in flux outside the ccre between the bottom of taat
short column snd the nozzle, is that right? I mean--

MR. MAYF.IELD: That is no. Quite ccrrect., We are
finding that in some of the cavity, we get some streaming *that
originally which hadn't been anticipated, so the higher flux
comes up or higher fluence comes up a little Sit higher in
elevation than we used to think, lit we do have some of these
short column designs where the lower end sets just about the
core mid-point, so there are s>me plants in this catege~y that
have elements cf the support that are at the, within a foot or
30 of the core mic-plane.

DR. REMICK: What is the purpose of the box-like
structurc?

MR. MAYFIELD: 1t just is, is the--you mean here?

DR. REMICK: Yes.
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MR. MAYFIELD: It is simply the thing that the
slider assembly sits on.

DR. REMICK: ~¥Khy that design?

MR. MAYFIELD: 1I'm sorry. I don't know.

DR. SIFKSS: Have to have something that will let it
move.

DR. REMICK: I was thinking why couldn't it just be
a column? Why & box-like structure.

DR. SIESS: Ask the Structural Engineer Society.

DR. SHEWMON: Sliding of this is actually radially,
as it heats and cools?

MR. VMAYFIELD: Yes. Another variation on what we
have called short columns, here is the slider assembly, sets
on this fabricaied box beam. That then bolis to some
horizontal wide flange beams. In this particular design,
there are threc of them that span the box beam. The
horizontal flange, flange beams then attach tc some vertical
coluras. Those vertical columns then are either attached to
or embedded in the snield wall. Again, it varies a bit from
plant tn plant.

This beam has a positive bend and moment from the
day they set the pressure vessel during construction. This
vertical stud has a tension or vertical column has a tension
element. It may not actually be n tensicn. It may just have
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