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UNITED STATES OF AMERICA

NUCLEAR REGULR
ADVISORY COMMITTEE

SUBCOMMTTIEE ON MIDLA

TCRY COMMISSION
ON REACTOR SAFEGUARDS
ND PLANT UNITS 1 AND 2

Nuclear Regulatory Commission
Room 1046

1717 H Street, N.W.
Washington, D.C.

Wednesday, June 2, 1982

The Subcommittee m22ting conven2d at 4300 pem.,

pursuant to notice, D. Okrent, Chairman of the

Subcommittee, presiding.
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PBOQCEEPDRINGS

MR. OKRENT: The m2eting will now come to

order. This is a meeting of the Advisory Committee on
Reactor Safeguards, Subcommittee on Kidland Plant Units
1" and 2. I am David Okrent, the Subcommittee,

Chairman. The other ACRS members present today are Mr.
Mathis and Mr. Moeller, and one or two other members may
join us later. Also present are two ACRS consultants:
Mr. Lipinski and ¥r. Epler.

The purpose of this meeting is to continue the
review of the application of Consumers Power Company for
the license to operate Midlani Plant Units 1 and 2.
Specifically, we will dic -uss those items which we did
not have time to get to during the May 20-21, 1982,
meeting in Midlani, Michigan.

The meeting is being conducted in accordance
with the provisions of the Federal Advisory Committee
Act and the Government in the Sunshire Act. Mr. David
Fischer is the Designated Federal Employee for the
meeting.

The rules for participation in today's meeting
have been announced as part of the notice of this
meeting previously published in the Federal Feogister on
May 26, 1982. A transcript of the meeting is being kept

and it is reguested that each speaker first identify

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE, S W, WASHINGTON, D C. 20024 (202) 554-2345
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himself or herself with sufficient clarity and volume so
that h2 or she can be readily heard.

We have received no requests for oral
statements from members of the public for this meeting.
Similarly, w2 hav2 r2c2ived no written statements from
members of the public for this meeting. Two written
staterants ralating to the RCES operating license review
of Mid.and vere received today for consideration by the
full Committee on Friday.

I might note that Mr. Fischer advises me that
sometime in the not too distant future there may be a
larger room that will become available, at which time if
there are still standees we will move to it. Eut for
now we will proceed here; We apologize for any
inconvenience.

There is an agenda that has been prepared for
today's m2etiny and I think we will proceed right to it
and call upon the KRC's representative, Mr. Hernan.

MR. HERNANg Mr. Chairman, M¥r. Hcod will cover
this portion of the agenda.

MR. OKEENT: All right.

MR. HOODs: Mr. Chairman, the open items remain
unchangel from the discussion that we presented at the
last Subcommittee meeting on the 20th. I can go through

or I can answer any questions the Committee has on any

ALDERSON REPORTING COMPANY, INC,
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particular items, but unless there is an indication »f
that I would prefer not to do it.

MR. OKRENT: Well, then, why don't we just
proceed to the next agenda item, which related to
gquestions on the SER that we could not get to at
Midland. Let me start off by asking something to see if
I understand cne of the open items.

I think there is one called Natural
Circulation Cooliown Analyses and in my copy of the SER
it says 5.9.4.2, which I must confess I had trouble
finding 5.9.4.2.

¥R. HOODs That is correct. That is an
error.

MR. OKRENT: Could you tell me first what it
is if it is not S5.9.4.23 and ther, secondly, tell me
what the issue is?

MR. JENSON: Excuse me. I am Walter Jeason
from the NRC Staff. This pacticular section you are
looking for is S.4.1 -- 5,4.,4.1 -- and it is under
Required Tests and Analyses in the last section of
that -- the last subsection of that section, page 5-33.

MR. OKRFNT: What is the open issue in this
regard?

MR. JENSON: The answer is that we would like

to see calculations by the Rpplicant angd also tests

ALDERSON REPORTING COMPANY, INC,
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10

1

12

13

14

15

16

18

19

20

21

22

23

24

25

showing that the reactor system can be brought down to
the cold shutdown conditions in a manner that wve can
clearly understand. We just have not seen this analysis
yet.

MR. OKRENT: 1Is this ceonfirmatory or open?

MR. JENSON; Confirmatory it should be.

MR. OKRENT: Well, let me see again what I
have been doing wronge.

MR. HERNAN: Mr. Hernan from the Staff. This
item 4id end up as an outstandinj item or an open item.
We felt, due to the importance of demonstrating this
capability, that there vas one issue which the Staff
really had not totally concurred without seeing
confirmatory information. So it is listed in the tepott.
as an outstanding item.

MR. OKRENT: Would you again tell me what you
think the issu2 is that is outstanding?

MR. HEPRNAN: The issue is for the Applicant to
i2monstrate his ability to cool down the plant.

MR. OKRENT: Under what circumstances?

MR. HERNAN: Well, under basically all
conditions, including accident conditions.

MR. JENSON: This would de just a natural
circulation cooldown to achieve a cold shutdown

condition in a fairly rapid time -- 36 hours I think the

ALDERSON REPORTING COMPANY, INC,
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requiremeant is.

MR. OKRENT: Is that the issue? I am trying
to understand what the Staff thinks is the issue.

MR. JENSON: Yes.

MR. OKRENT: The reason I am curionus a little
bit is in the last Subcommittee meeting I attended
today =~

(Laughter.)

MR. OKRENT: There was som2 discussion of an
interest in what is called MOD V or SEMISCALE and wve
vere t51d that the Licensing Staff thinks there is a
need for understanding natural circulation in this type
of reactor under certain small break LOCA conditions.
Now that does not seeam to be vﬁat is said here, so I anm
trying to understand: Is it a concern of the lLicensing
Staff? If so, was it mentioned in the SER? 1If it was
not mentionedi in the SER, why was it not mentioned in
the SER?

MR. MASADAS: My name is Jerry Masadas. I anm
with the Reactor Systems Branch. The twvo are different
issues, or different areas. The one in the SER for
vhich natural circulation is mentioned is a follow=-up to
the standard review plan requirement, in RSB Branch
Position 5-1, which reguires each Applicant to

demonstrate either for his plant or for,Ka referenceable

ALDERSON REPORTING COMPANY, INC,
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plant that natural circulation conditions to cold

shutdown involving areas such as boron mixing is viable,
and ve reguired such a test on all plants.

MP. OKRENT: I understani :hat, ani that is
vhat is in fact on 5-33.

MR. MASADAS: I think in the meeting you had
this morning on SEMISCALE that my perception of the need
for the experimantal data is to help the Staff in
responding to the continuing guestions that are coming
from 1iff2rent arenas such as Congress and in the
private sector and in the hearing boards to help us
ansver guestions of an understanding of the BEW machine
in small break LOCAs ani natural circulation.

I do not want to oversimplify a fairiy complex
issue with many facets, but basically that is what it
is; and unfortunately the individual, if they could get
more eloguent into aidressing it, is in Paris, France,
this week, Dr. Brian Sharon, with Dr. Ross from
Research. But the areas, for an example, where
SEMISCALE would help us understand is in, as you are
aware, operator juidelines that are being generated
within the next year or two. There will be an evolution
in emergency procedures dSut in the industry. Multiple
failures, which is addressed in these guidelines, at

times there are juestions thit are being asked that the

ALDERSON REPORTING COMPANY, INC,
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ansvwers from the experimental data would help us to
proviie an undarstaniing of some of the ansvers and ve
vant to miake sure that we underst*and what the ope "ator
is going to see for these different scenarios in
SEMISCALE, whizh would h2lp to do this.

MR. OKRENT: Were you present this morning
when this matter was discussed?

MR. MASADAS: No, sir.

MR. OKRENT: I would think it was a completely
different topic from what you have toid me now from what
I heard this morning. In fact, from what you have Jjust
said, I have no understanding of the issue raised this
morning.

I would suggest that you do a few thingss
First, I think the Staff had better all caucus and find
out where they think this question of natural
csirculation ani1 the presence of small LCCAs stands as a
safety issue. You suggested in what you said that it is
just outside pressures from some people who are trying
to ask you to look at things or whatever. That was not
the sense of the meeting this morning.

There seems t2> be some concern that at least
under some seismic small LOCA you have interruption of
natural circulation, repeated interruption; and there

vas a technical guestion being raised. ,So again I think

ALDERSON REPORTING TOMPANY, INC,

400 VIRGINIA AVE, S W., WASHINGTON, D.C. 20024 (202) 554-2345
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we will want to Xnow just what it is the Staff thinks

about this. And I would like to know why it was not in
the SER and why it was not reported to the Subcommittee
at this time if you missed it for last week or whenever
it vas ~--the wveeks seem to run together --when we were

in Midlanid.

MR. TEDESCO: Bob Tedesco from the Staff. Dr.
Okrent, we were not at the meeting this morning, but we
certainly will €51low through with it ani get a better
understanding of what went on and how it relates to the
Midlani plant.

MR. OKRENT: Dr. Mattson's name was used this
morning, so it was not just the people from the Research
Offiée that wvere mentioned.

Let me ask you whether the Subcommittee
Members have guestions on thes SER, the ajanda item wve
are on now, on things that you would like to raise that
are not already agenia items.

(No response.)

MR. OKRENT: Well, while you are looking let
me ask the Staff: If I understand correctly, the
diesels are just about at thz2 PMF level plus or minus
something andi I am not sure which it is. 1Is there any
question of desirability for access to that area during

a flood time? OJOr are there any other things besides

ALDERSON REPORTING COMPANY, INC,
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protecting them per se? I am trying to understand the
situation.

MR. HOODs Daryl Hood, NRC Staff. The plant
grade at Midland is such that the concern for the
diesels would be the wave run-up problem. The Applicant
has proviied removable barriers at the entranceways to
the diesel generator duilding to provide the additional
height that is needed to that structure for PNF
protection. That design takes into account the
settlement of the structure that has occurred and that
is projected to occur.

MR. OKRENT: Again, if you had a flooding
condition, would you have any reason to want tc have
access to the diesel buildings? And if so, uouldlthete
be a problem having access?

MR, HOOD: The PMF would not preclude access
to the diesel generator building.

MR. OKRENT: Oae would wad2 through the water
or what? I am just trying to envisage what would take
place.

MR. HOOD: Yes.

MR. OKRENT: VYou wdould not worry about opening
the doors?

MR. H0ODs Again, it is a wave runup that is

occurring. The removable barriers as such do not

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE.. S W, WASHINGTON, D C. 20024 (202) 554-2345
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12

preclude entrance to the door. They form like a small
dam across the bottom so you can step over it.

MR. COKRENT: So yov do not think there is any
problem in this area?

ME. HJOD: No, I do not.

MR. OKRENT: Okay.

MR. MOELLFR: In terms of flooding, have you
looked or has the Applicant looked at what impact that
might have on evacuaticn of the nearby chemical plant?
And if you had an accident concurrent with flooding,
what does that do to your emergency plan?

ME. SLADE: Dr. Mo2ller, Jerry Slade. I do
not know that we have specifically looked at the impact
of the flood on the evacuation plan requirements for
Dow. But Dow is lower, generally, than our entire
site. I think you may recall from the site visit that
when you are standing on top of the dike, on top of the
634 elevation, you are looking down on Dow Chemical
Companye.

I would think that they would have to evacuate
long before that and shut the processes down just
because of the physical constraints they have on
operating their facility. They would be under water.

MR. OKRENT: I think you may hava mentioned in

the previosous Subcommittee meeting, but how do you expect

ALDERSON REPORTING COMPANY, INC,
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to resolve the nutstanding open item on turbine

missiles? Where do you think that is geing to come down
and why and how?

ER. HOOD:s You have a handout that the Staff
has proviied to you that responds to the gquestions asked
of the Staff.

MR, OKRFNT: I see. Okay. So if I read that
I will find this one?

MR. HOOD: You will find the first guestion
and answer going to that sulject.

MR. OKRENT: Okaye. I will read it, then.

Can I ask you another guestion? On page 6-13
of the Safety Evaluation Report there is a reference to
an NPSH raquirement and the calculation of it and so
forthe I do not know really anything about how one
determines thess NPSH ragquirsments 'n detail.

What is the accuracy with whic: one knows an
NPSH requirement? In other words, it says here the
requirement is 19 feet where you have 24 and 18 feet
vhere you have 21. It sound like there is margin. Eut
what is y>ur opinion about the accuracy?

MR. TEDESCO: The calculation of NPSH is based
on Reg Guide 1, where you get considerations of the pump
characteristics, the elevation of the pump to the static

haad, ani the volume losses, and then the saturation

ALDERSON REPORTING COMPANY, INC,
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conditions that exist as a function of time. So that is
how, together with the calculation of TRAC, we have the
containment response.

MR. OKRENT: I am sure the people can estimate
the gravitational effects guite well. To the extent
that there are pump effects, are these very well known
or have they been confirmed in some other way?

MR. TEDESCOs: Usually the manufacturer
specifies what the pump characteristics are, and that
wvould include the NPSE regquirements. And what we would
140 is perform ths confirmatory calculations that would
verify that they had met the NPSH reguirements.

MR. OKRENT: Suppose one lost containment
integrity because some purge valve or something was left
open. Wruld that affect the availability of adequate
NPSH?

MR. TEDESCO: If I remember the way the
calculation went, it would follow the pressure and
temperature effect in the water along with the
containment, but no net credit would be jiven to a
thermal condition like that. They would not be given
credit for the additional pressure of the containment.
That is a provision of Rea Guide 1.1.

MR. OKRENT: 1Is that correct? I knew it was

the case the way you have applied it for BWEs. T was

ALDERSON REPORTING COMPANY, INC,
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not sure for PWRs. That is the case?

MR. TEDESCO: I think TRAC is here.

MR. OKRENT: Fine. That answvers that
gquestion.

(Pause.)

MR. UKRENT: On page 6-14 there is some
discussion of containment isolation reliability. How
does the Staff judge that this is 3054 enough? Is there
some kind of reliability analysis that the Staff has the
benefit of?

MR. TEDESCO: As far as the containment
isolation valves there are no firm requirements on
reliability criteria.

MR. OKRENT: On top of page 6-15 it sayss
“"The Staff concludes that although ths isolat .on
provisions for these lines do not fall into any of the
four combinations listed in 3DC-55," et cetera. Now I
vas just wondering whether you ever do reliability
assessments to see whether in the first place what GDC
cays is good enough and, in the second place, whether
you are accepting sorething and instead whether it is
good 2nouzh or 23juivalant or whatever. Or don't you
think that the reliability assessments would be accurate
enough to be meaningful?

MR. TEDESCO: Most of the valyes are selected

ALDERSON REPORTING COMPANY. INC,
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on the basis that they have to meet the general design
criteria as far as their guality aspa2cts go. I think
vhen some of the earlier evaluations were done on risk
assessment the overall conclusion for reliability was
done, and that incluied some consideration of
raliability, but I am not aware that this was done
explicitly on Midland.

What we are looking for mostly here is the
arranyement and the coafiguration of the isolation
capability.

¥R. LIPINSKI: I have a question on the vent
and purge valvese.

MR. OKRENT: Go ahead.

MR. LIPINSKI: There is a signal that says
they will be closed vith 4 psi within containment. Are
those valves gualified to close against the 4 psi
pressure head when the volume is coming through those
lines?

MR. TEDESCO: They would have to be gqualified
for the sarvice conditions they are required to operate
under.

MR. LIPINSKIs I have asked that question on
other plants and I never get a satisfactory ansver
because the trip signal is in there and nobody can ever

say that they are definitely able to <lpse with a U psi

ALDERSON REPORTING COMPANY, INC,
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pressure inside containment.

When those valves aire open2d ani that
containment gets up to 4 psi and triggers the signal,
can they close when the volume is coering through those
lines?

MR. GIBSON: Lou Gibson from Consumers Powver.
The specification reguirements are that the valves be
able to close against the accident conditions in the
containment, whizh would be about 60 poundis in this
case, not just 4.

MRE. LIPINSKI: Okay. Thank you.

MR. OKRENT: On page 7-13 there is a
discussion of the feed only j00d generator system for
which the acronym is FOG. Has the Staff revieved the
FOG's system to see that it does not have any failure
nodes which lead to an adverse effect?

PR. TEDESCO: 1Is Tom Dunning here? That is
his area.

KR. DUNNING: Tom Dunning, NRC Staff. We
looked at the FO5 system as far as single failure and
things like that, but I cannot specifically say that wve
l1ooked at an aspa2ct of an iniivertent failures of it
causing a problenm.

As I recollect, about the most you would g

for any failure that you would randomly, isolate one

ALDUERSON REPORTING COMPANY, INC,
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18

steam generator, but this is the same action that you
would cause if you had a faulted steam generator and you
were trying to isolate it. I am confident that there
are no failure mo>des that would end up isolating both
steam generators.

MR. OKRENT: You are confident because there
vas an FMEA done or why?

HR. DUNNING: Well, just because of my

familiarity with the system and the way the system is

|
|
|
designed. I do not see that it would =-- there would be
failure md>des in there. The worst it could do is cause
an inadvertent isolation of the steam generator which
you would then deisolate. Put I do not see that -- I am
sure thit the rzview tosk into account that it does not
fail in a manner so that both steam generators could be
isolated 1ue t> any singls failure.
MR. OKRENT: You keep bringing in the term
"any single failure.” And I am not really sure that
that should be the basis by which you look at this
because we are having events all too often where there
is more than a single failure going on.
MR. DUNNING: Well, in that you can isolate a
steam generator with the FOGC systems, there is a valve

you can close that will cause the isolation. If you get

multiple -- ycu only have twd steam gengrators. If you

ALDERSON REPORTING COMPANY. INC,
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get the right two single failures at the wrong time it

vill isolate both. I m2an, you can always pick a point
if you can take an isolated A steam generator with a
signal, if that occurs inadvertently on one steam
generator and you get the same thing on the sacond steam
generator you can say that is two single failures and
that isclates both steam generators.

But it almost falls out that if you want to
pick two failures you can always pick twc failures
somewhere in the system that would isolate both steam
generators, but those are not the likely type. It would
b2 hot sh rts, or something like this. It is not
somethin§ that would fall out of something operating
ina&vertently.

MR. OKRENT: If we have an unexpected failure
mode on a system intended to look for steam breaks,
steam line breaks, and it led to an 2ffect on the
availability of decay heat removal other than we warted
racently, my ma2mory t2lls me it was a BEW plant. Maybe
Mr. Taylor, who is here, can refresh my memory.

(No response.)

MR. HAMM: Bob Hamn, Consumars Powar Companye.
I am not directly familiar with the event yocu are
speaking about. I know that in a previous design that

we had at our plant earlier, if both steam generators

ALDERSON REPORTING COMPANY, INC,
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depressurizel below 500 pounds we would isclate both

steam generators. We feel that with the good steam
generator system that we have incorporated into our
plant we think i12feates that and only one steam generator
can be isolated at a time.

MP. OKRENT: The only reason I bring up that
prior example is just that sometimes these features do
not work snly in the way they wvere intended. I wvas
trying to understand whether the Staff consciously tries
to see whether the Applicant has, or somebody, to see
whether you could have some uniesirable failure modes
under situations other than just the usual single
failure criterion.

Well, I will leave it as a théuoht fot'nov. I
might ask if they have done an FMEA on the FOG systenm,
including more than a single failure.

MR. TAYLOR:s (Nods in the negative.)

MR. OKRENT: There is a guestion Mr. Ebersole
usually asks and I will ask it.

(Laughter.)

¥MR. OKRENT: Namely, are there any steam line
failures that would be awkward in that the valves that
you are relying on for isolation might be subjected to
dynamic forces for which they are not gualified? 1Is the

question clear?

ALDERSON REPORTING COMPANY, INC,
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MR. BALLWEG: Tom Ballweg. So far as wve can
identify, ther2 are nd> valves that could be subject to
transients that are unanticipated. We have been
extensively through the main steam system looking at
break locations and valve actuations that are reguired.

MR. OKRENT: So you are considering valve
locations both upstream and jownstream of breaks and
examining the actuation of these valves under the
dynamic forces?

MR. BALLWEG: Yes.

MR. JKRENT: Okay. Well, I will let that go
on back for now. Are there other questions that arise
from the SER? Anything the consultants have that is not
on the aqendaf

MR. EPLER: Mr. Chairman, with regard to the
FOG question, I would suggest that the question might be
phrased in this nann2r: Rather than to r2ly on the
single failure approach, to use the classical example of
a failure in cne unit but the other unit by mistake
being serviced in such a way that they are both
unavailable. This has, because it has happa2ned 0 many
times and has a fairly high probability, we should be
interested in the consequences.

MR. DUNNING: Would you like to have a

response?
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MR. OKRENT: If you have one, please give it

to us.

MR. DUNNING: Tom Dunning again. One thing I
vould like to say about aux feedwater control systems,
when the task action plan rejuirements came out to
upgrade the aux feedwater control systems, it addressed
specifically requirements using requirements
specifically for protection systems, calling out some
specific references to IEEE 2.79 with respect to the
automatic initiation of the aux feedwater systems.

And during our review of the aux feedwvater
systems we have paid guite a bit of attention to not
only the circuits that are provided there in the
classical sense to automatically initiate the systems,
but as well as to lodok at systems from the standpoint of
failures, what could happen inadvertently, the aspects
of conditions that might initiate something when you do
not want it, and looking at the controlability after the
system is initiated, the impact related to the full
szope of the problem of wher2 things could 9o wrong that
would possibly negate this vital system for maintaining
core coo0ling.

So in that general statement what I am trying
to say is that I think we have gone into quite a few

aspects >f all the controls r2lated to aux feedwater to
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see if there are any areas where problems could be
developed that would make the system unavailable, and
no>t just look at do yru want to have an automatic
initiation system and lroking at it in the cliassical
sense =-- joes it have the reiundancy and the other
features -- alone and not look at othter aspects.

But I think we have been pretty thorough in
our view of the system from the standpoint of failures
that could negate its capability to provide core
cooling.

MR. OKRENT: But if I understand correctly,
there nas not b22n an FMEA done on this particular part
of the system. Is that right?

¥R. DUNNINGs The Staff, I would say, did not
perform that, but it does take -- and just going through
it looks at failures and what the consequences can be.
So it is not a documented type of a failure modes and
effects analysis that tries to go through every single
component, but that is re2ally foremost in our review
process as we go through all the electrical drawvings and
We got into the schematics with the system and the logic
and it was a pretty thorough review right down to the
schematic level.

MR. OKRENT: All right. Well, if there are no

other gvestions at the moment on the SER, why den't we
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gqo on to the next agenda item, which relates to --

I am told that the room next door, whicl is
larger, is available, s5 before 30iny on to the next
agenda item why don‘'t we move.

(A brief recess was taken.)
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MR. OKRENT: We will reconvene the meeting.
Before we go on to the next agenda item, since the sound
has been turn2i on I had a chance to look at the
response that the staff wrote to the guestions of
turbine missile condition. As I understand it, if you
ware to> use the standard review plan you would come up
vith estimates of probability of unacceptable damage on
the order of 1 x ‘IO“5 per reactor year. If you wvere
to take General Electric's calculated probability
calculation for missiles, this number woull change by on
the order of four orders of magnitude in a smaller
direction.

I am trying to understand on what basis the
staff expects to proceed, using ihe standard review
plan. If it doesn't use it, on what basis will it
deviate from the standard review plan? Does it think
calculations like 10.9 per reactor year, 10-7 per
year of this =sort of thing are valid, and why? Can
someone help me?

MS. ADENSAM: Dr. Okrent, we had made
arrangements with the staff to be down here later on the
bolting issue. Mr. Zabritski would be better able to
cresponi to> thos2 juestions for you. I notice that

feedback on these items was a later agenda item. If we

zould holi it until then, he would probably be the Lest
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individuyal to discuss this with you. My name is
Adernsam, Eleanore Adensam of the NRC staff.

ME. OKRENT: We can wait, but I am trying to
get some feedback on which item was the later agenda
item.

MS. ADENSAM: FResponses to gquestions that you
had asked at the May 20th me2ting.

MR. OKRENT: All right. And the staff will be
here later to address that ajanda item?

MR. ADENSAM: It is my understanding they
will, yes, sir.

MR. OXRFNT: Good, okay. Let's then get on to
items from the previous ACRS letters. Let m2 ask
vhether the subcommittee members would like to go
thiough these on2 at a time 5r would you want to have
specific gquestions on specific ones? You will recall
that after the CP letter was written on Midland, the
ACRS wrote one or two more letters on it, and one of
these in fact identified several matters which were what
vere then called generic items.,

I guess let me ask the subcommittee members to
look at these and see which 2f these they feel they
might want to address to the staff or the applicant as
guestions, and whether they would want to pursue that

status in any way.
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(No response.)

Let me ask the staff a question about one of
these while cth2 subcommittee members are looking at the
others. There is an item called environmental
qualification of equipment, and as noted, this was
raised at least back in January of 1970 at the Palisades
review. What is the status of this item for Midland,
and on whit basis did the ACRS assume it was in
satisfacisry shape?

MR. HOODs I am not sure at this point in time
that the subcommittee should assume that. The status of
the review of the environmental qualification of
equipment is that it is ongecing. The status of the
staff's evaluation of the Midiland program for
environmental juialification of mechanical and electrical
equipment is discussed in OL SER Section 3.11.

As noted in that section, the reviev would be
performed using the guidance of NURES 0588 and staff
position on environmental gualification of
safety-ralatad electrical equipment. The raview is
continuing. Upon completion it will be addressed
subsequent to the SER. The applicant provided a revised
submittal on April 30, 1982. The staff anticipates an
audit in mid-June of 1982.

The s2ismiz s2guipment gualifigation progranm is

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D C. 20024 (202) 554-2345



10

1"

12

13

14

15

16

17

18

19

21

22

23

24

25

addressed in OL SFR Section 3.10. As noted there, the

reviev is continuing., The applicant’'s seismic report is
to be submitted in July 1982, and an audit of our
seismic gqualification reviev team is scheduled for
Ssptember 1982,

MR. OKRENTs: Well thank you for reading aloud
or into the record what we had, but you have not added
to my own perception on what basis the ACRS is supposed
to assume this matter is or will be satisfactory for
Midland. You have criteria for this which you expect to
be met. Are you going to come back to the committee in
some jen2ric way and say that this is vhat ve will
require for ¥idland in the future? Just what, in your
opinion, is the status of this item? This is not
exactly a new item.

¥R. TEDESCO: Dre. Okrent, you are right. It
is not a new item; it applies to both the operating
plants ani the plants that are going through for an OL
license. The reguirement has been spelled out in the
Commission order a couple of years ago, based on
NUREG-0583 that deals with the conditions for gualifying
equipment that must survive an accident. That is
applicabls t5 all plants, ani a special reviev offort is
going on, conducting a review for the staff.

MR. OKRENT:; Well, what is the nature of the
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situation, in your opinion? 1Is it that they have done a
gqualification program and you just need to review
vhether everything is okay? Or there are some things
that one does not even know hov to qualify? Or
somevhere in between? I am trying to understand.

MR. TEDESCO: 1In Midland it is open, ve
haven't finished the review. But generally the
experience has been to verify that the equipment
purchased does, indeed, meet the environmental
qualification rejuirements,

MR. OKRENT: It does meet it?

MR. TEDESCOs Yes. Some of it is very easy to
find; som2 are more 1ifficult, but even in some
instances people even had to retest the equipment to
requalify it. Bat those verifiei that all the equipment
had been verified. It is an audit that will be done by
the staff. The staff doesn't go through every piece of
equipment.

MR. OKRENT: Why is this still an ocutstanding
issue on Midland, since this is not something duly
identified?

MR. TEDESCO: I guess the raviaw team just has
not gone to Midland yet. They don't have all the
documentation available yet. It is not unigue to

Midland.
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MR. HEENANs We have had a number of meetings
and a number of what ¥ felt were very productive
m2etinys 2>n this subjest. I think -- I am not sure of
the exact date of NUREG-0588, but firming up the
criteria I feel will build up the review. Resuming the
Midland plant review after the TMI-2 events, certainly
there was a period where this reviewv was not very
active.

I beliesve from my observations at the meeting
that the applicant understands the requirements, they
understani our criteria, and have laid out a program
which appeared at that time to be in favor or favored by
the staff and gives us a certain amount of confidence
that the requiresnents would be met.

We have a representative, wvhom I lbelieve is
coming a little later on during this meeting, that will
be in a little better position to get into some of the
tachnical things that they f>und. The program has been
presented to us. The staff has found their program
suitahle to the point of actually s<heduling the audit,
vhich would not have been done if we had not felt their
program was on the right track.

From that standipoint, I think it has been a
very difficult process to list all the instruments wve

are talking about, to> lay out a program, for each
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category 2f instrumenis, and certainly there are
vendor-applicant interrelations that we have no control
of insofar as actual testing and verification.

MR. HOODs: I would state it a little Dbit
differently. I would say that a significant part of the
treasoning is that it requires feedback. The applicant
has to get feedback from their particular vendor on
which option he will elect to gu=2lify that equipment.
So the timing process is such that ve would get it at a
stage that is geared to the construction process. The
ordering of equipment and the applicant-vendor

relationship. It is a rather massive effort -- two

rather large volumes of documents docupentinq the

qualification of various equipment.
MR. LIPINSKI: There was a May Sth
subcommittee meeting on this, and there is a rule coming

out on gqualification. I came in lat2 for that meeting

because I was in the CRER meeting. I don't know what
the date is for the rules to -ome out, but one of the
comments that canre back on the draft rule was the fact
that the NTOLs wvere not adegquately covered in terms of
how they are supposed to respond to the rule vhen it is
issued.

MR. TEDESCO: In the interim, wve have a

memorandum and order to cover the operating plants in
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the interinm.

MR. DKRENT: The staff still has some research
going on, don't they, on whether certain equipment will
behave or misbehave undar accilent conditions?

Equipment that you normally find inside containment?

MR. TEDESCOs 17Thrat is my understaniing, yes.

ME. OKRENT: Well, I guess I am trying to f
figure out what one would say if you didn't say this
matter will be resolved in the future.

MR. SULLIVAN: Tercry Sullivan, Consumers. If
I could point out this matter is on the agenda later
this eveninge.

MR. OXRENT: I agree, but I think we are going
to get into a more detailed understanding. But I am not
sure we ar2 joing to see a resolution today. Are there
juestions on othar items that members would like to
raise?

MR. MOELLER: Well, in the items on
instrumentation to follow the course of an accident, on
reading the discussion it implies that this wvas
restrictel primarily to the control of the buildup of
hydrogen within containment. Why is it treated in such
a restricted sense?

MR. HOODs: Dr. Moeller, the particular

rasponse Jent to the way that the Hutchison Island
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matter of March 1970 wvas written, and the concern that

vas expressed in that record. The instrumentation to
follow the course of an accident was much broader than
that item and will be discussed elsevhere.

ME. MOFLLER: Most of it will be covered under
post-TMI requirements?

MR. HOOD: Yes, as you will note in the third
paragraph of that regquirement. It is handled Dby
references to those sa2ctions, to the post-TNI
requirements, and Reg Guide 1.97.

MR. MOELLER: Will this plant, for example,
comply with the reg guide? Comply might be the vrong
word, but will it pretty much correspond vith what is
recomnendad in Reg Guide 1.97?

MR. HOOD: Yes.

MR. OKRENT: Are there guestions the
subcomaittee wishes to raise on other of the listed
items at this time?

(N> response.)

MR. OKRENT: Well, I guess not. We can come
back to it.

MR. MATHIS: Yes. I would just move on.

¥R. OKRENT: All right. This, then, would get
us to the agenda item 5, method- to reduce common cause

failure, including systems interaction studies and any
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changes in design that resulted from 2xperience in the
nuclear industry. I assume we have a presentation by
the applicant?

MR. MOELLERs #While he is coming up, I had a
gquestion. We hadl been provided the NRC staff's
responses tc gquestions by the ACRS subcommittee during
the meeting of May 20th and 21st, and offhand, it looks
like the staff has done a very good job of responding to
each guestion that we raised. Do we have a similar
iocument from th2 applicant?

MR. SULLIVAN: We have not provided a written
response. We have a presentation on the specific
question on the system draining and'flushinq.

MR. HARSHE: ‘ﬁy name is Bruce Harshe, I am the
head of the plant control section for Consumers Power
Company. I am going to discuss method to reduce common
cause failures, If I could have the first slide, please.

(Slide.)

Common cause failures, which we will define as
systems interactions from here on, I have broken down
into three areas that we have been investigating and
have been addiressing. First of all, the spatial
interacticns, wvhich of course, is the coupling of system
by virtue of their proximity to each other. That is, if

something were to happen to other systeps, its reaction
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could impact another system, Here I am talking about a
physical type of interaction.

The second type of interaction that can occur
is that »f a fun=tional interaction in which tvo systems
may be coupled together through the process, and in so
doing, it one were to fail in some manner, it could
impact another process that it is coupled directly to.
For example, cooling systems.

The last one is th2 human interactions. Here
I am goiny to refer to it as induced human errors, in
which case the operator, through misinformation an
erronesus information, instrument error, what have you,
the impact has lad to him making a mistake and causing
some adverse interaction that was not fcraseen.. Could I
have the next slide, please?

(Slide.)

First T would like to address the spatial
systems interactions. We have broken these down into
tvo generil major categories. The first one is the one
being addressed primarily by our plant walkdowns of the
proximity seismic II/I flooding and HELBA. PRy
»proximity” I am referring to systems being close to
each other such as adjacent piping, ad jacent cable
trays, piping ra2lative to cable trays, instrument lines

in the area and what is in the immediate area of them.

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE.. S W.. WWASHINGTON, D.C. 20024 (202) 554-2345

35




10

1"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36

General criteria here would be, for example,
that of a pipe which could svwing and hit a
safety-related piece of equiment in the area. That
vould be an example of a proximity. T am talking here
about something side by side.

The second here is seismic 2 over 1, is
something not seismically supported, located physically
above that of the seismic system, such that if you were
to have an earthjuake, the non-seismic may fail and, in
fact, fall on the seismically supported one, which vas
not designed for this additional load and which, of
course, would lead to additional failure also. We do a
valkdown on those.

Tha third sne is that of flooding on the
valkdown. Here we are looking for something such as
rupture of a pipe, the impact of the rupture of a
non-seismic pipe, for exampl2, or the inadvertent
actuation of the fire protection system. These are
purely examples, of course, they are not inclusive.

The last, of cours2, is the HELBA where ve are
looking for physical impacts, jetting actions, pipe
whips. What type of impacts could -- if you have a
failure of the system, what could you run into? What
could tha2 consegtences be?

(Slide.)
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Th.ore are additional walkdowns done at the

plant 4izh zontribute towari the spatial -- covering
the entire area, or attempting to close in all the area
of the spatial systems interaction. We have, for
example, the thermal growth and the stress. In reality,
these are performed as one walkdown, but they are
looking at strasses as on2 in which we look to verify
that the plant as built wvas as designed. We verify that
the hangars ar2 in the right places, that type of

thing. In addition, while it is in the cold condition
we verify where it is anticipated that mo ement would be
greater than one inch after heatup; that in fact this
spatial displace does occur, that ve do ve do have the
clearances.

Then once the system is heated up, the system
is check21 also to verify that your snnbbers or your
hangers or the piping itself was not driven into some
other system.

Then, of course, you have the fire protection
valkdowns for comparison to the fire protection
criteria. And of course, then finally, there are the
turnover systems. Systems turnover in which the
valkdown -- they system is inspected for its conformance
t> tha actual 1esigyn, ani again, as a last quick

valkdown for proble¢ws that can be seen which would
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impact th2 actual startup of that systenm.

(Slide.)

MR. LIPINSKI: Would you clarify the last
4 one? Is that wh2n you are commissioning a plant or is
that during n>rmal operation?

MR.

HARSHE:

The turnover walkiowns would be
& 7 performed as individual systems are turned over from the
8 <construction phase over to operations to be bumped or to
9 Dbe tested for the first time.
10 ¥R. LIPINSKI: Okay. That is once in the
11  plant lifetime, and does not apply to routine
12 operations?
13 MR. HARSHEs Not during the routine
. 14 nperations. Howaver, should there be a modification, of
15 course it is walked down.
16 MR. OKRENT: What is done under theraal
17 growth, azain?
18 MR. HARSHE:; Thermal growth is the part of the
19 stress walkdown in which after the system has been
20 heated up, you verify that the heat did grow in the
21 manner it was predicted to, and in s> doing, there is
22 not a movement of a hanger support.
23 MR. OKRFNT: Right. Where do you pick up
. 24 spatial interactions which might occur via the heating

25 and ventilating system? For example, heat in one room
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getting into another room, and so forth?

MR. HARSHE: Heating in one room going into an
ad jacent room, Well, the actual ducting is covered
under the proximity and also in the II/I mixture that
the ducting, the safety-related ducting will withstand
the actual conaitions so that nothing is going to happen
to that.

As to the concern from, say, on2 location to
another like a room or the adeguacy of the HVAL systenm,
that wouli come under design and function which I will
be addressing in my next slide.

MR. OKRENT: In your look at spatial
interactions, about how many man months of effort,
raughly, wvas inQolved?

MR. HARSHEs The actual valkdown of the first
floor hav2 not start2d because of the construction of
the plant. That is, it is necessary to have these rooms
essentially complete prior to the walkdown. The
estimates for the man hours =-- let me -- one moment,
please.

MR. SULLIVAN: Ten man years.

MR. HARSHE: Ten man years for just the
s2ismic II/I in the proximity.

MR. OKRENT: This is something to be done?

MR. HARSHE: We have completed the sa2ctions.
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We have been doing some testing of our procedures,
okay? Those sections have bz2en done.

MR. OKRENTs Okay.

MR. HARSHE: If I could have the next slide,
please.

(Slide.)

Under the functional interactions, we address
these type of concerns through the design controls which
are one of the major methods of controlling such
interactions. Risk assessment, to a lesser extent; then
of course control systems® failure evaluation, pre-op
testing and operating experience review. The design
controls, of course, are the internal controls exa2rcised
by Bechtel which, for instance, one discipline may
design a system. Then that system is reviewed by a
different work group that is working on other systems to
verify that this first system does not impact one of the
other systems ani vice versa.

For the system-system interaction, as wvell as
for proper design, if a group designs a system, that is
revieved within that same discipline by another group
which had not been involved in the initial design
phase. 352 this jives you an idea of the review
processes it has been going through. We have then the

zonforman-e to the d42sign criteria in the reg guides
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verifying that things have going been properly, and
auditing is involved in the design process.

To a lesser 2xtant, we have the risk
assessment in which interaction dependencies can be
identified and have been identified. This system, which
vas a logical progression of what systems interactions
could occur, has been fed back into the design process.
And it was touched on somewhat earlier in the PRA
presentation.

The control systems failure analysis -~ wve do

this by FEMA, for instance, of the ICS, You will Dbe

hearing a little bit more about this a little bit

later. We look at the inputs to our system, looking for
common mode type failures such as one instrument liane,
more than ona transmitter coming off of it. The povwver
supply failures are the classical.
The pre-operational testing -- here ve are
looking to verify the equipment can perform as
designed. Such as when fuel is loaded, we verify that
w2 can gat to th2 safe shutdown condition, that the
loads and temperatures of the eguipment are as designed.
Last, we have the operating experience
review. You are going to se2 this twice, both here and
under the human interactions, in which we have had and

continue to have a program wh2re we are,K looking at
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industry experience such as the INPO documents, BEW's
experiences with their plants, and CP Co’s own plants to
look at commonalities where it would be most fruitful to
look at our own design.

MR. DKRENT: Have you made any changes in
design of your own volition as a result of operating
experienca2?

MR. HARSHE: The one that comes to mind
immediately is at our ouw» Palisades plant. That also
came out in an IEF bulletin associated with a battery, a
DC battery system being disconnect2d from the bus. We,
in fact, now have incorporated that design change into
the Midland design. So there is one example.

Most of our experience has shown up, though,
in the human error factors where our primary impact has
been to date. However, when the ra2view is done, it is
done with respect to hardware sensitized in that ar-a.

MR. OXRENT: Has the risk assessment,
incomplete as it is, so far led to any design changes?

MR. HARSHEs: The one that was identified in
our PRA presentation in which the concern with the
service water was modified. The logic on that, to
modify ths seconi pump to isolate the nen-critical
header to eliminate the loss o2f cooling =-- that is an

example of where the PRA was involveil.
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MR. MOELLER: Have you made any changes on the
basis of LERs? You said you worked with INPD.

¥R. HARSHE: What we are doing is reviewing
the SERs from INPO and using them as a primary filter.
The number of LERs of course is gquite large and a
filtering mechanism is needed.

OCkay, if I could have the next slide, please.

(Slide.)

Here I am talking about the induced human
errors, induced human actions. We are addressing it in
three prinary moies. The first, of course, is operator
training. a2 operator training we have at our disposal
the mock-up that you saw on your plant tour.

We also have a plant-specific simulator. With
this ve can familiarize the operators with the seldom
used procadures; we can also reinforce the proper
operating technigues. Also, if an operating mode such
as from the oparating experiance -am2 up, it can be
practiced on the simulator once the procedure changes
are incorporated.

Control room design review is also an integral
part of this to make sure the operator is not led down
the wrong path. This was partially discussed a couple
of weeks ago. Azain, the use of enhancements such as

functional groupings, mimics, labeling,,K computer
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graphics, any or all of these or any combination may be

used, and this is what is being investigated for the
optimum use of these.

Under this same heading, we are integrating
the operator-panel interface. By that I mean in the
control ro>om ravisw, w2 are looking at the procedures,
we are integrating the two together so that you end up
-- as opposel to a fragmentei approach, okay, we are
integrating the systems together.

Then we have the operating experience, and
this is, again, the same input. Her2 what w2 are doing
is identifying potential errors that the operator could
be misled, and this information then is being fed into
our training department, and this is stressed during our
training process.

If I zould have the next slide, please.

(Slide.)

€o on balance, what we have is a program that
has looked at three major divisions, okay, and ve feel
this has attempted to keep t¢c an absclute minimum the
potential for zommon cause fiilures.

You will notice that we have not really
limited ourselves to simply the rnon-safety grade/safety
grade intaraction, but we have also included in here the

safety grade/safety grade type.
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That complates my pra2santation.

MR. MOELLER: Could there be a non-safety

grade/non-safe-y grade interaction that might then

affect the safety grade?
MR. HARSHE: Not that we have identified.

However, in our walkdowns, for example, in our training

7 for the walkdown teams, vwe are sensitizing these people
8 to, in generalities, as to the types of interactions
9 that they are to identify. If they identify in the room
10 or whatevar manna2r they are iocing it, primarily this
11 area, if they identify a problem that is
12 non-safety/non-safety and they know that is a potential
13 concern, that would be identified under those

‘ 14 conditions.
15 The non-safety/non-safety leading to a
16 problem, some of those things, we have that base covered
17 potentially throught the PRA. Could I have that

18 confirmed?

19 MR. MOFLLEP: 1Is that being looked at in the
20 PRA.
21 MR, HARIHE: The question is, could a

22 non-safety/non-safety interaction result in 31 safety
23 concern such as in the PERA.
24 MR, KENINGER: ¥7 name is John Keninger from

25 Consumers. Primarily, the mitigating systems that we
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are examining in the PRA are safety grade. We are

examining the systems they are relying upon to operate
which ar2 also largely safety grade. There are also
obviously some non-safety grade ones for offsite powver,
which is probably the leading one there. So the ansver
is yes.

MR. OKRENT: How does the program that you
plan on systems interaction compare with what the staff
have indicated in their discussions thus far on how to
deal with that unresolved safety issue, particularly in
connection with Indian Point? Have you followed that?

MR. HARSHE: Yes. Our system -- the approach
that we have been taking covers the spatial systenms
interactions such as at Indian Point. And wve are also
-- we rely heavily on, from a theoretical standpoint, on
the design controls as well as the input from cur PRA.

And in that respect, we believe we have a
program that is certainly comparable to what is already
b2ing don2. Not identical.

MR. OKRENT: ¥r. Epler?

MR. FPLERs I wouli like to> refer back to a
previous statement in which you observed that the DC
system hai been improved bas2i1 on operating experience,
and that this improvement had been carried on into the

Yidland system.
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Now, the Midland system has several advantages
over previous systems. My guestion is does this comply
with the minimum reguirements, or is it in excess of
minimum requirements, and in what degree?

MR. HARSHE: It is in excess of the m nimum

requirements. If you -- you ask in what degree. Okay.

As a result of the Palisades incident, the direction was
to monitor breaker position. In fact, the modification
ve made would indicate whether or not the batter was
disconnected from thas bus, the battery bus, the DC bus,
for whatever reason; whether it be a disconnect copen, a
fuse that blew unknowingly, wheth2r it be that the
breaker was open, whether you have some sort of a
disconnect in th2 ﬁirin; leai to the bus. So in that
respect, we have exceeded it.

¥R. EPLER: Then the other improvements we
have observed in the Midland system came about because
of improved regulatory guide improvements requirements.
That is, you hava a larger size capacity battery
charger; you have gotten rid of the bus tie breaker --

MR. HARSHE: Did you say that was a result of
Palisades? 1Is that what you are usking?

MR. EPLER; I am asking is that a result of
regulatory guide requirements?

MR. HARSHE: That would be injtial design.

ALDERSON REPORTING COMPANY, INC,
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MR. EPLER: Yes.

MR. HARSHE: I don't think so. Let me confirnm
that.

MR. PASTOR: Jim Pastor, Consuma2rs. Actually,
part of our design was upgraded mainly for cperator
convenience. Th2 specific I'm thinking of is the
charger.

The other requirements I don't think we can
answer yo really directly as to whether it was a result
of regulatory regquirements or not. We do try to follow
those in the design like IEEE, but the design is more
for operator convenience.

MR, EPLERs My guestion was not the additional
charger but thé capability of the charger to carry the
load, andi to charg=s the battery.

MR. PASTOR: As far as directly for the
capability of th@® charg2ar, that would be in response to
the reg guide.

MR. EPLER: I see, okay.

MR, HARSHEs I would like to add that the
Palicsades one ilso carries the full loading and can
recharge the batteries, even though they ic have
radundant chargers. So this would be more of a
Consumers Power philosophy, I guess yov would say.

MR. MOELLER: What sort of guidance does the
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staff provide you in conducting a systems interaction
evaluation?

MR. HARSHE: We read their correspondence and
then factor that, of course, into our thinking for our
o¥n program.

MR. MOELLER:s But there is not a reg guide
that offars guiiance or something in the standard review
plan? It is pretty much in a developmental stage?

MR. HARSHE:s Yes.

MR. OKRENT: Why don't we go on to the next
slide?

MR. LIPINSKI: Systems interaction, that comes
iiito the classification of safety grade/non-safety grade
interactions with ventilation? ‘

MR. HARSHE: You would, of course, have to
look at the specific location of the rooms you were
talking about, b2cause that will determine the HVAC
system, for example. I was thinking primarily of design
controls where w2 are talking of -- if you are talking
about heat from one room going into anocther room, for
example.

MR. LIPINSKI: Alsd>, loss of vantilation
aftfecting several rooms simultaneously.

MR. HARSHE: ©Oh, y2s.

MR. LIPINSKI: You may not pick that up on a
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walk-through unless you realize where ths ventilation is
coming from for those individual rooms. You may have to
go to your system diagrams.

MR. HARSHE: The design reliance I was
speaking of is under the functional which is separate
from the spatial, which is covered by the walkdown. So
you 120k and see if something was overlooked in the
design process. You can think of the spatial as being a
verification that the design process was correct on
functional,

MR. LIPINSKI:s Okaye.

¥R. OKRENT: Let's 3o on to the next agenda
item, integrated control systems.

MR. HAMMs: Good evening, my name is Bob Hanmm
vith Consumers Pover Company. I would like to talk to
you a little bit this eveniny aboat the functions
interfaces and the improvements that we have made in the
integrated control system.

The integrated control system i. a BEW design
concept which has been utilized for control of both
nuclear and fossile power plants. It is a feed forward
control system which simultaneously coordinates the
response 2f the reactor's steam generators and
turbinase.

If I could have the first slide, please.
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(Slide.)

This is a block diagram which shows
essentially major functions performed by the integrated
control system. The top block is designated the unit
1oad demand. This is for the operator's major interface
with the intecgrated control system. It is here that he
dials into or inputs into ths system the number of
megavatts he wants the turbine to generate.

Also coming into the unit load demand is what
ve call the evaporator steam demand system, which is
shown coming into the top block there. This is the
major differance between the integrated control system
for Midland and the integrated control system for the
other BE&W plants, in that the other BEW plants do not
have a process steam or a steam supply systenm.

The evaporater steam demand measures the steam
flows, prassur2s and temperatures of the steam going to
the process steam evaporaters, determines the total
energy content which is being sent to the evaporaters,
and ther conditions this to give the eqguivalent
megavatts electric generated, and then feeds it back
into the unit load demand.

The unit load demand is then added to the load
demand goinc¢ to the turbine generators so that we can

send to the r2actor the total load; not, only the turbine
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load, but also the load going to the process steam. The
unit load, in addition to> allowving the operator to input
the unit load that he is looking for, also limits the
rate at which this load demand change is forwarded to
the rest of the control systenm.

In the n2xt block --

MR. MATHIS: I have a question on that. In
your utility operation of this plant, do you intend to
use it mainly as a base load unit?

MR. HAMM:; We would be mainly a base load unict.

MR. LIPINSKI: What percentage turbine bypass
45 you have?

MR. HAMM: Turbine bypass?

MR. LIPINSKI: In terms of turbine bypass.

MR. HAMM: We have 15 ﬁercent that bypasses to
the condenser, and an additional 7 percent that dumps to
atmosphers for a total of 22 percent.

If I -an continue here, the intagrated control
block there takes the demand from the unit load demand.
It conditions it prior to sending it on to each of the
individual control systems farther downstreanm.
Basically, it takes the unit load demand which comes in
in megzawatt 212ctric and converts it to feedwater flow
demand for the steam generator system. It stays a

megavatt demand for the turbine control, and to a neutron
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pover demand for the reactor control.

The integrated control system then sends
farvard 2ach of these systems to the appropriate control
systems. As we already discussed, we have a turbine
bypass control. This is used to control pressure during
startup of shutdown and upset conditions.

The turbine control is a pressure controller
vhere the pressure setpoint is modified by the megawatt
demand. The steam generator control is a feedwvater
controller, and the reactor control controls the reactor
rods to control neutron power.

(Slide.)

I put this sliis up just to show you when ve
talk about the integrated control system, it Eequires
many other systems for it to operate correctly and to
supply information to the control system. So I have
just outlined here the major systems that require inputs
to the integratei control system. The most important
one is shown there at the top; that is the non-nuclear
instrumentation systam. The majority of inputs to the
integrated control systems are provided from the
non-nuclear instrumentation.

In addition to providing inputs to the
integratedi control system, the non-nuclear integration

provides annunciation indication and regording of
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important parameters in the control room and the control
of some pirameters as providad by the non-nuclear
instrumentation including the pressurizer spray, the
non-nuclear heaters and the pressurizer level control
valves.

Also inputting into the integrated control
system is tle evaporator steam demand system, as I
shoved earlier. The r2actor protection system which
inputs the neutron power level, the control rod drive
control systam which inputs upset conditions, asymmetric
rod conditions of this type to cause the integrated
control system to run the reactor back. Also, the
turbine supervisory instrumentation inputs, the
megavatt-- the generated megawatts to the cﬁntrol
system.

The outputs from the ICS go to the control
room to annunciate off normal conditions, and the
integrated control system has control 5f the feedwater
valves and pumps, the steam jump and bypass valves and
the turbine control valves, ind also control of the
control rod drives, the control rods.

MR. LIPINSKI: It has notning to do with the
PORV.

MR. HAMM: The PORV has been removed from =--in

the original design, the PORV was controlled from the
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non-nuclear instrumentation system, not the integrated
control system, but we have upgraded the PORV to safety
grade and we have removed the control of that valve from
the non-nuclear instrumentatione.

MR. LIPINSKI: Okay.

MR. HAMM: In mid-1979, BEW performed a
failure modes and effects analysis of the integrated
control systam in response to a requast by the
Commission after the incident at Three Mile Island.

Upon receiving that report, Consumers began evaluating
the integrated control systeam to see if there was
anything we could do to upgrade that particular systenm
2t that point in time. We also had access to
information on the event that occurred at Fancho Seco i
February or March of 1978, s> we factored that into our
evaluvation, too, to see if these improvements could --
any potential improvements could mitigate or prevent the
consejuences that occurred at that particular time.

About the time that we were completing our
evaluatioa in February of 1980, there was an event at
Crystal River where they had a loss of non-nuclear
instrumentation. We had pretty much completed the
modification or determined th2 moilifications that we
wanted to make to the Midland ICS based upon the failure

modes and effects analysis and the Rancho Seco incident,
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but we went back and looked at the Crystal River

incident to b2 sure we had covered all bases thzre, also.

We determined that there were¢ no additional
modifications which we felt needed to be made dazed upon
what our 2valuation of the Crystal River incident was.
So the modification we had at that time wo pretty much
stuck with.

Now, at the time ve performed thie evaluation,
there vere already some existing differences in design
betwean the Miiland integratad control system and the
integrated control systems at the operating HEW plants.
The auxiliary fesdvater system at Midland vas a safety
grade system, and control of that system was indegendent
of the integrated control systenm.

The s2cond major differencs was we had
indication in the control room which was independent cf
the NNI/ICS. These indicators are indicators tha* the
operator can turn to ir the event that he should lose
the infornation that is coming particularly from the
non-nuclear instrumentation. But based on that review,
ve did make several sodifications tOo our system.

Ths major improvement was that we improved the
power -- the external power supply reliahility to both
the non-nuclear instrumentation and the integrated

contro>l systame. W2 proviied reduniant pattery powver to
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both the integrated control system and the ncn-nuclear

instrumentation.

We ais> went into the integrated control
system and the non-nuclear instrumentation and reduced
the sizes of all the fuses that were located within the
system to minimize the probability that local faults
sonld resualt in ccmplete loss of power to the system.
Also in evaluating the system, wve determined that there
vere some failure modes within the non-nuclear
instrumentation which could put the plant in a
non-conservative direction, and these vere that in a
loss of power to the non-nuclear instrumentation, the
spray valve would fail open, the pressurizer heaters
would fail on. So we have modified the system to
incorporate a feature to ensure that the spray valve
vill not fail ovpen and the pressurizer heater will not
fail on, in a loss of power to the NNI/ICS.

One other thing that we have incorporated into
the design is to alert the operator to the fact that ve
have lost power to any of these systams. We feel we
have greatly increased the reliability of the system and
decreased the probability that power will be lost to
these systems. But in the event power is lost, wve have
provided 3nnunciator alarms in the control room to alert

the operator to the fact that thesc systems have lost
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control power.

We are providing in our emergency procedures
actions to be taken by the operator, including which
indication he should rely on, in the event that the
non=-nuslear instrumentation or integrated control system
loses power.

MR. OKREINT: These nodifications you have just
been discussing, did they arise out of Midland's own
study, or are these things that BEW suggested to you, or
vere they a result of a joint venture? Just how did
they come about?

MR. HAMM: As I said, ve ra2ceivai the failure
modes and effects analysis. Within them, BfW made some
recommendations, but their r2commendations wvere
basically that the largest contributors t> fault in the
ICS was the external power supply arrangement, over
which they had n2 controsl. So they asked each plant to
review their own individual plant, the power supply to
the integrated control system, which we did. So this
vas Consumer Power's evaluation based somewhat on the
BEW ra-oananiation to look at these particular things.

I can't characterize -- if I look at the
modifications 1 ended up making, I can't say one of thenm
was a direct EEW input that they said specifically to

make this fix, and the others were things that Consumers
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did on tha2ir own.

MR. JDKRENT: Are there changes to the ICS
itself or are they primarily to the =-- either
exclusively to the power supply or exclusive knowledge
that the power supply has failed?

MR. HAMM: Well, the seconi on2 is a change to
the ICS itself. An internal change. We reduced it a
few sizes within the ICS. The third one is a change to
the non-nuclear instrumentation in itself, in that ve
found thas2 failure modes within the non-nuclear
instrumentation, so that is within the non-nuclear
instrumentation itself.

The first and the last one are, as you stated,
to improve theé reliability of the external power supply
and to improve th2 operator's state of knowledge.

MR. LIPINSKI: The integrated control system
still relies on the reactor protection system for the
nuclear measurements. That is shared information. On
your diagram, you show the RPS is an input to the IPS.

MR. HAMM: That is correct. The nuclear
system siznal from the r2actor protection system is
input to the integrated control system., The way that it
is put in, the two opposite -- there are four power
range detectorse. We are talking of power range

detectors when we are talking of input to the integrated

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE , S W, WASHINGTON, D C. 20024 (202) 554-2345




10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

~antrol systam. Therefore, letectors.

There are a total of four power range
detectors. The two opposite each other are added
together. The average is taken and the opposed are
taken together, the average is taken and they are then
put together t> select the highest input. That is what
is suppli2d to the integrated control systenm.

MR. LIPINSKI: And these are buffored signals?

MR. HAMM: Yes, these are buffered signals,
according to IEEE 279.

MR. LIPINSKI: You can alsc take a full
turbine trip and ride it out without shutting the plant
down through the integrated control system?

MR. HAMM: Well, it has yet to be proven in
practice, but it is our intent that we will tune the
integrated control system such that we can take a
turbine trip and run the reactor back to 15 percent
power on the bypass through the condensors. That is our
design goal.

MR. OKRENT: You have now, if I recall
s>rre=tly, a safa>ty 3jrads, high level trip of feedwater
for the steam generators.

MR. HAMM: That is correct.

MR. OKRENT: When d4id that come about?

MR. HAMM: When dii that particular evolution
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come about?

BR. OKERENT: Yes.

MR, HAMM: It is within the last two years
that ve went in and upgraded -- not upgraded -- wve put
in this high level protection. The safety grade
overfill protection to the steam generators.

MR. OKRENT: Is that at the initiative of the
staff?

MR. HR¥M: It was about the same time -- no,
it was not at the impetus of the staff. It was about
the same time we wer2 pecforaming this particular
r~viev. There were things I guess we could have taken
credit fsr that we chang2i based on the integrated
cohtrol system, but I didn't make the decisions to make
the changes. They had already been made.

So one of the things that BEW reports looked
at, there vere basically three major things that could
go wrong with th2 integrated control system that can
affect you. One is you end up over-feeding the steanm
generators., The second is you under-feed the steanm
generators, and the third is you depressurize the steam
generators.

Now we have safety systems that back all of
those up. So that for the overfeed, we have the

overfill protection, for the underfeed we have safety
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grade auxiliary feedwater .ndependent of the ICS, and ve
have main steam isolation for the jepressurization of
that. So it was at about the same timeframe because
when I was looking at those particular events, I was
making sure we had a safety system to back them all up.
At the same time, we wvere also taking about putting in
the overfill protection.

ER. OKRENT: What was the cost, roughly, of,
for example, the safety grade high level trip on
feedwater flow?

MR. HAMM: I am afraid I can't ansver that one
directly. I can look and see if there is anyone who can.

MR. OKRENT: I am interested. Does anyone
know approximately?

MR. BALLWEGS: Tom Ballweg with Bechtel. I
would guess that the cost would be somewhere on the
range of 2 guactar t2> a nalf of 2 million do0llars per
unit total installed cost.

MR. OKRENT: Where does that go, primarily?

Is it for hardvare per se or installation per se? I
must confass it is more than I was going to guess.

MR. BALLWEG:s The direct hardware cost of the
parts cost is a small percentage of the total cost. A
lot of the cost 3oes into evaluating the effects, a lot

of it int> modifying related systems thpt interface with
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It is not apparent when you first get into

these things how they interact with other systems, so
there is a3 tremendous amount of other systems type
interactions, and the biggest cost is really in the
construction labor.

MR. OKRENT: Okay.

MR. HAMM: Coull I have the next slide, please?

(Slide.)

In addition to the evaluation that we have
just discussed, we are presently performing some
additional evaluations of the control systems which
include the integrated control system, the evapbrator
steam demand development systém apd the non-nuclear
instrumentation system. We are looking at additional‘
failures that were beyond the scope 2f the original
failure modes and effects analysis. We are backing up
all the way to the sensors, so that the effects should
include -- the scope of the original failure mocdes and
effects analysis just drew a circle around the
integrated control system, so we are backing it up an
additional step to look at the failures of sensors and
other systems that those particular systems go throughe.

So we are looking at the effects of other

control systems shich may shar2 a1 sensor with the
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NNI/ICS. 1In other words, a failure may cause the ICS to
do something, but it may also go to another control
system to cause that controls system failure. So it is
somevhere in the systems interaction type of evaluation
that we are doinge.

We are looking at the loss of single sensor
inputs, w2 are l»2o0king at the loss of break in
instrument lines having more than on2 instrument, with
at least one input into the above systems. We are also
looking at failure of individual fuses or breakers in
many of the systems we are evaluating. We are also
evaluating performing a more detailed evaluation of
complete loss of power to any of these systems.

This evaluation is ongoing. It is in the
final stajes and is uniaryouing final review, inhouse
review, within BLW at the present time. It is my
understanding that we do not expect -- that thié
evaluation is not determining any failures that would
result in an unsafe condition.

MR, LIPINSKI:s 1If you want2i to carry that one
step further, if you have a piece of eguipment that is
out of sarvice and you are repairing it and you have
some window that allows you to do this repair, will you
then assune that you have a single failure somewhere

else in the system? Effectively, that is a double
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failure, saying you have one failure. That piece is
out, you are repairing it. Then while this is going on,
another failure occurs.

MR. HAMM: T am afraid I -- I may »e missing
your point. but I don't see how that relates.

MR. LIPINSKI: You sav ioss of single sensor
input. You may have one sensor out and you may be
fixing it. Th2n another sensor may go oh you.
Effectively --

MR. HAMM: We are assuming the sensor wve
lose-- and in many cases from the NNI we 10 have
redundant sensors and vwe can select from the control
room which sensor goes into the control room, so we 3o
have redundant sensors in some cases. Cne of them cduld
be out. WAe ar2 assuming when we lose a single sensor,
we are saying that that is the sensor that supplies the
input to the integrated control systenm.

MR. LIPINSKI: That is what I am saying.
Namely, you have multiple inputs going in here. If wve
took your list I could pick one for you and say you are
servicing that one. Oh, I see. You are saying if you
are servizcing that one, you s2lect an ultimate sensor to
replace it while you are doing service.

MR. HAMM: Yes.

MR. LIPINSKI: So the functiop is restored.
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MR. HAMM: Yes.

MR. EPLER:s The principal consegquence of
Crystal River ani Rancho Seco failures I believe were
cold overpressurization, which is now an important
issue. I would believe that your improvement in regard
to overfiill of steam generator would relate to that.

And would you say that what you have done to the ICS
vould ninimize <013 overpressurization events?

MK. HAMM: T would say that the things that we
had alreaiy incorporated into our design, beyond the
improvements that we made recently, minimized that
event. One, our auxiliary feedwater system is
independent of the integrated control system, and is
safety grade. S>> a loss of power to the integrated
control system would not result in some of the feedvater
events that occurred at both Rancho Seco and Crystal
River.

Another thing we have is we have indications
in the control room that are independent of the
integracei control systeme. One of the re2asons they got
into trouble both at Rancho Seco and Crystal River was
bacause they were blind when they lost the non-nuclear
instrumentation at both of those plants. So we think =~
and with our overfill protection, that is just an

ajditional assurance beyond the safety grade AFW system
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that we would not overpressurize or overcool the plant.

MR. LIPINSKI: On the Crystal River event if I
recall, the ICS sent the signal out to cut back the
auxiliary feadwater directly from the control room. It
also sent a signal out to run out the control rods as a
direct signal from the ICS.

Now, the thirl one I thought came directly
from the ICS. That was to open up the PORV with a
direct signal. Am I correct in those three statements?

MR. HAMM: Yes. The PORV at Crystal River wvas
controllei by not the integated control system, but the
non-nuclear instrumentation. That is where the power
wvas lost at Crystal River, in the non-nuclear
instrumentatione.

ER. LIPINSXI: That is because it shared that
information, that it looked like it was all a common
event.

MR. HAMM: Yes.

KR. TEDESCO: That was part of the reason why
we wanted the ICS to be indepandent of th2 auxiliary
feedwater system.

MR. LIPINSKI: Right.

MR. HAMM: Also, our PORV is independent of
the non-nuclear instrumentation that is also upgraded to

safety grade.
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MR. LIPINSKIs: Okay, so the systems that
appeared at Crystal River are not common to your system
based on your common design?

MR. HAMM: Yes, that is correct. That is all
I had in the way of a presentation., If there are
anymore guestions.

MR. OKRENT: In the things that you have done
vith regard to helping the operator know what is going
on in case he should lose the power to his non-nuclear
instrumentation. Does that include a change in the
failure mode of the instruments? 1In other words, they
fail off-scale, or normal or however you want to put
it? I know you said that there is a signal that you
have lost power, but I susﬁect he may have suspected
that anyway. If I correctly, what what you said is he
could go to the procedures and look up and he would find
out which instruments to trust.

MR. HAMM: Yes, we are gdoing to have
procedures for the event of a1 loss of integrated
control.

MR. OKRENT: But will those that fail fail
clearly in a way that they don't look like they are
normal?

MR. HAMM: The integrated control system in

the non-nuclear instrumentation system are =10 to 10
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volt control systems, and the system will fail

midscale. That was the major thrust for putting on the

alarm to indicats the loss of control power. But there

are other things that we think will help the operator to
recognize the fact that he has a failure.

There is extensive training on the failure of
single inputs to the integrated contrcl system that is
performed on the simulator. The present simulator is at
BEW and will be performed on the plant-specific
simulator when it is delivered. EBoth classroom training
and actual failing of these instruments out on the
simulator will show the operator what happens on the

lo>ss of a3 single input to the integrated control system.

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE . SW , WASHINGTON, D C 20024 (202) 554-2345

69



MR. OKRENT:

Why is it retained that they fail
2 midscale? 1Is it something that is a desirable feature?
‘ 3 Or is it something that is very difficult to change?
4 I'm tryiny to resmember.
5 Did NSAC in its review of Crystal River
68 suggest that things not fail midscale? Was that one of
7 the recomaendatiosns in the NSAC report on Crystal
8 River? Am I wrong?
9 MR. HAMN: I don't recall the 2xact
10 recommendation. I know the failure has been discussed
11 repeatedly with regard to the integrated control systenm
12 and non-nuclear control system. The reason for not
13 changing it out, as I said, it is a -10 to a $10 volt
‘ 14 control system by design. The integrated control system
15 could be i2sign21 so that you could make it a zero to 10
16 volt or a 4 to 20 milliamp control systcem. Then you
17 would hava failures low or failures high.

18 But the reason that it would be very difficult

19 to do, it would be tearing out the existing control
20 system, the larg2 nunber of -abinets we have, and going
21 to a vendor other than the vendor who has supplied the
22 existing system and buying a complet2 new control
23 systenm.

& 24 MR. LIPINSKI: I think in their particular

case 1t is timing. Your equipment is already ordered
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and designed according to that specification.

MR. HAXM3 It's also installed.

MR. LIPINSKI: When you start con the drawing
board all cver again, you cculd design it to be a zero
volt such that the ma2tars would fail to zero. But in
terms >f their position, they placed this crder years
ago and they're committed to this particular system.

MR. DKRENT: And you are saying that except
for large-scale surgery it's impossible to remedy?

MR. HAMM: It would take large-scale surgery
to completely alleviate the problem, That is why some
of our fixes were putting the alarm in the control room,
why we are stressing training, and vwhy we are stressing
-- or why we are having procsdures to tell the operator
vhat to do.

MR. OKRFNT: Let me see. I'm just trying to
think aloud. You have indicated that there would be
some kind of an alarm to tell the operator that he has
lost power to the non-nuclear instrumentation or to the
integrated control system or both?

MR. HAMM: That's correct.

MR. OKRFNT: Is that a safety-grade alarm?

MR. HAMM: No, it's not.

MR. OKRENTs: Not nice.

(Laughter.)
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MR. HAMM: Well, the operators nowadays are
well attuned to the fact that the system fails

midscale. They say, vwe are stressing the midscale

failure in training and to get the operator to guestion

wvhen he s2es that indicator sitting midscale, that he
should gua2stion it and check arouend for some other
instrumentation.

MR. MOFLLER: Are the instruments in general

arranged to read under normal operations somewhere near

midscale? I thought I heard one time that was good
human factors design.

MR. HAMM: Well, good human factors design
vould be probably within 50 to 75 percent of the scale
reading. I generally believe that the indicators
usually indicate a little above the midscale point.
More on the 75 percent range would be an ideali design.

MR. MOELLER: Roughly hcow msuch aon2y =-- I'm
not advocating it. How much money would it cost to
change?

MR. HAMM: You heard the quarter to a half
million 45llars per plant just to change and have two
valves go closed on high level in the steam generator.
So we're talking about the entire control system. I
hesitate to jJuess.

ME. MOELLER: 1It's substantial.

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE . SW , WASHINGTON, D.C. 20024 (202) 554-2345

72



10

1

12

13

14

15

16

17

18

19

21

22

23

24

25

MR. HAMM: It wouldi be substantial, ves.

MR. OKRENT: By the way, how many indications
47es one lose, approximately, with loss of non-nuclear
instrumentacion in the control room? Are we talking 200
roughly, 4o you recall?

MR. HAMM: About eight to ten.

MR. OKRENT: Eight to ten, that's all.

In principle, I would assume you could have
some kind of a light that went on if this set of eight
to ten losu their powver.

MR. HAMM: As I said, through our
annunciators--

MR. OKRENT: Is that an individual alarm on
each annunciation?

MR. HAMM; It's a total alarm that measures
the power in the cabinet. The problem that we have with
this particular control systeam, the indicators require,
in addition to a signal voltage of zero to ten volts, it
also requires a voltage plus or minus 34 volts to fire
the indicator.

What we are measuring is the loss of power to
the indicator, which would make it ¢go midscale. But
there is no way we can really measure the signal going
to zero volts, because zero volts could be the exact

cignal that it wants. So =-
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MR. OKRENT: Any other questions on the
nuclear control system?

(No response.)

MR. OKRENT: Well, it looks like we are
halfway through the agenda. Maybe before we begin the
n2xt item, w2 mijht take a ten-minute break and
reconvene, say at ten after 6:00.

(Recess.)

MR. OKRENT: The m2eting will reconvene.

I hope you will parion the informality, but
instead of smoking I eat apples.

I think Dr. Lipinski had a guestion remaining
from the last subject.

MR. LIPINSKI: The last statement that was
made was that the indicators had an indiviZual separate
24-volt supply and they were designed to fail midscale,
and there ar2 8 to 10 indicators that wvere stated as
being associated with the non-nuclear indicators.

MR. LEWIS: Sir, ou:r representative is not
here yet.

MR. OKRENT: We'll come back to this if you
like, and go on to the next topic and take this up at
the end of the next topics: environmental and seismic
qualification.

MR. ZABRITSKI: My name is Jip Zabritski. I'm
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the section head in the technical services section in
the Mi2land design prcduction department. The first
slide, please.

And I would like to discuss the subjects of
environmental and seismic qualification.

¥H¥. OKRENT: In fact, I wasn't sure whc wvorked
ite It doesn't seem like majic.

(Slide.)

MR. ZABRITSKI: Second slide, please. There
we go.

(Slide.)

Basically, this slide shows the participating
organizations for the equipment gualification effort.
Consumers Power Company is ra2sponsibl2 for the overall
management and technical directicn of the program. We
have been heavily involved since 1978 in responding to
some of the early bulletins.

We first reviewed our equipment qualification
status ani submitted a 50.55(e) report because we felt
w2 had some problems, and we have been pursuing those
ever since. We have followed NRC and industry efforts.
We are involved in the AIF and EPRI, and also the
equipment qualification group to qualify transmitters.

Our 2guipm2nt suppliers, BEW ani Bechtel, have

looked at the egquipment and are each responsible for
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their own equipm2nt. We are -- Bechtel has utilized the
services of Wylie Laboratories as an environmental
gualification consultant, and basically Wylie has helped
Bechtel and us relative to developing a spray chemistry
report, dcing some work relative to radiation threshold,
and is also heavily involved in evaluatiag equipment
against the reguirements.

Nutech is a consultant directly to Consumers
and is involved in both seismic ani environmartal
qualifications, and they have provided direct support to
us in the performance of independent review and audit,
reviev of licensing documents, and also in program
management in both the environmental and the seismic
Programse

The second slide, please.

(Slide.)

Okay. First of all, relative to environmental
qualification, I would like to cover the elements. Our
program is developed in accocrdance with current
criteria. It meets NUREG-0588, category 2. It is also
ra2sponsive to NURFG-0737, IEEE-323-74, Rey Guide 189 and
197.

We are a category 2 plant. We received our
construction permit in Da2cembar 1970. Our program

aiddresses qualification of electrical anpd mechanical
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ejuipment. FRelative to mechanical ejuipment, the

program is in an infancy staje and basically we will be
reviewing the non-metallics associated with egquipment,
especially for things like significant aging.

Our program also addresses harsh and mild
environments. L2t me gualify that relative to mild
environments., Our program will meet the requirements of
the new final proposed rule, which will allow us to
utilize maintenance testing and surveillance for the
mild environment.

Also, then the prozram accounts for resolution
of discrepancies and deficiencies and contains
correction action plans which allow for retesting
shieliing or m:vtﬁ; or repia:inq 2quipment is necessary
if it does not meet the requirements.

Again, the last point is our program is a
40-year program, and we acknowledge that EQ is a progranm
that is a lifetime program and it is essentially a life
of the plant projranm.

The next slide.

(Slide.)

Basically, relative to status, we made our
submittal to the Staff on May 3rd, 1982. It consists of
the matholology, which is for the overall program, the

individual gualification data, component data,
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evaluation sheets for each component, and the
environmental equipment gqualification sheets for each
program.

Again, it contains the corrective action plans
vhich indicate all those actions necessary to gualify
al) remaining equipment. Presently, we also have some
ejuipment test programs under way. These are
specifically the active ones right now, are things like
in-core thermocouples, fission chambers, pressurizer
heaters, PORV and pressure transmitters.

We are in the preocess of final. .4 our test
report evaluations and we recently completed an
independent audit of the ‘efforts that have been
performed by Bechtel. Our surveillance and maintenance
programs are being developed and we will on performing
-- or verifying installed equipment for consistency with
the E) rejuirements. At this state, the NRC audit is
scheduled for June of 1982,

That completes my rresentation on
environmental equipment gualifications and I would like
to go to seismic qualifications next.

(Slide.)

MR. OKRENT: Are there any gquestions in this
area?

(No response.)
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MR. ZABRITSKI: Relative to seisnmic
qualifications, again our program is developed to
evaluate all safety-related equipment, including that
required for cold shutdown. The program is based upon
the design floor response spectra, which was revised in
1982, whizh occurred as a result of the various
structural changss, the remedial soils activity codes
and mcdel changes.

Our program basically assures that all
equipment is being regqualified in accordance with the
FSAR zomamitments. Basically, the commitment is laid out
theres IEEE Standard 344 1971 for equipment purchased
prior to 7-1-1975, and IEEE Standard 344 *'75 for
egquipment purchased after July 1, 1975.

Relative to the licensing review, we are
evaluating all of our ejuipment ajainst the current NRC
seismic SQRT requirements.

The na2xt slida.

(Slide.)

Again, relative to the overall status on the
seismic qualification, it is -- we have completed the
revised floor response spectras. They were just
recently completed, in early 1982. All requalification
programs are under way. We have about 430 programs, I

believe, total.
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We hava independent reviz2ws in process. We

have conducted some with Bechtel and BEW. And wve
presented our pragram to the Staff on March 17, 1982,
and the Staff agreed with ocur basic approach and is
still waiting for the final report and the audit prior
t> closinjy out the issu2, howaver.

We do plan on providing our seismic report to
the Staff in July and would hope to have our SQRT audit
in September of '82.

MR. OKRENT: Could I ask the Staff why this
item is an outstanding issue and not a confirmatory
issue? For example, what is it about this item that the
Staff couli plac2 it on the sutstanding item list? The

Applicant acts like everything is progressing from its

‘preSGntation.

MS. ADENSAM: Eleanor Adensam of the NRC
Staff.

Dr. Okrent, I would simply say that as far as
the Staff is concerned, we have not come to complete
closure o2n thesa2 issues, partly bacause we are lacking
information from the Applicant we don't really consider
it confirnatory at this point in time, so therefore we
categorize them as open items.

MR. OKRENT: When something is confirmatory,

you're lacking information. Otherwise jit wouldn't Dbe
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confirmatory any more, because you would have the
information.

MS. ADENSAM: In some cases, the information
ve're lacking is documentation information. 1In this
case we have not seen the Applicant's submittals.

MR. OKRENT: 1s there any reason to ant.icipate
any difficulties in any specific aspects of it?

MS. ADENSAM: I can't speak to specifics. But
as you well know, both environmental and seismic
egquipment gualification have baen a rather touchy or
difficult issue, let me put it that way, for some time.
And sinc2 we hav2 not y2t se2n the Applicant's submittal
in certain areas, I could not say. I couldn't speak to
the specifics, but that is possible. |

MR. OKRENT: How much of the eguipment is
unique to Midland that has not been used on a plant
already in operation or closer to op~ration than
Midland?

MR. ZABRITSKI: That's a difficult guestion to
answer.

MR. OKRENT: Is it much, very little?

MR. ZABRITSKI: Just to give you an idea of
how much s2quipment we have relative to Class 1F
equipment, eguipment that must be gqualified, it is about

6,000 pi2=2s. For the harsh 2nvironmental equipment
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qualification, we're talking about probably 1200 pieces
of equipment.

Now, w2 have like 50 =-- approximately 48
progiams for harsh environment and 430 different seismic
programs. S>> thare is a tremendous amount of eguipment,
some of which has been used, and perhaps a fev items
that have not been used, like the in-core thermocouple
qualification program and pressurizer heaters. We've
been the first one to qualify pressurizer heaters.

However, may I call it to your attention that
those constitute closed, accepted programs in the
Staff's eyes when the Applicant commits to qualifying in
accordance with current criteria.

AHR. MOELLER: When you say 430 progranms, vould
you clarify that for me?

MR. ZABRITSKI: Seismic reports. 1In other
vords, equipment types that are represented by one
seismic report. Yet those 430 programs represent 6,000
pieces of eguipmant.

MR. OKRENT: With regard to the seismic
qualification, let me pose for purposes of discussion a
certain scenario and understand then from your comments
how seismic qualification would give the answver for the
operator or wouli propose to 3ive the ansver, and so

forthe.
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There is some revised seismic design basis now
that you and the Staff have agreed to. Let me postulate
that ther2 is interest in knowing that there is
substantial margins for everything needed for safe
shutdown heat removal and anything that could complicate
safe shutioswn h2at ramoval, and there is substantial
margin for earthguakes having a lesser probability but a
higher am>unt of shaking.
Would that information be available from the
qualification program as it stands? Would it be
avai.able from other gualifization progrars? Obviously, ;
I'm not talking now about the containment building per !
se, That would come from an analysis.
MR. ZABRITSKI: Again, our program is based |
upon the i12sign spectra. That design usually is
inputted, or it might be inputted, into an analysis,
like for example a cabinet. The analysis might be used
to determine a given response spectra at 2ach instrument
location, and then the instruments might be qualified to
-- they may have genasric gualifications.
But the specific response spectra would
determine whethar or not the generic qualification is
alequate.
Let me make another statement, too. The

spectra that I am referring to, this reyised floor
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response spectra in 1982, is based upon the .12g. It is
not the site specific response spectra.

Nov, there is a program -~ I'm in the design
production depariment, because we have 6,000 pieces of
equipment, -- to make sure that are done in accoriance
vith the jesign basis There is another proc¢ram, the
margin review program, wvhich is going to 120k at plecen
of egquipmant relative to the site spacific response
spectra.

MR. OKRENT: Well, what fraction of the
testing with regard to seismic qualifications has
already besen done, would you say?

MR. ZABRITSKI* The testing, *hose 430 reports
are alrealy complatedi.

MR. OXRENT: So it's a auestion of -~

MR. ZABRITSKIs It's a guestioa of going back
and reviewing those reports against the revised response
spectra.

(Pause.)

MR. OXKRENT: Well, there may be somewhat of a
question that will at least be worth thinking about. As
you can recall from the discussion at the last
Subcommittee meeting, there is a considerable spectrum
of opinion concerning the likelihood of low probability

earthgquakes of a certain size. And while it is not a
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straightforwvard issue, the NRC is going to have to think
pechaps again o5n this matter.

For things that you can handle by analysis,
one has a tool. PRut for things that are done only
experinentally, if they were tested just to the point of
the reguirement before, there could be scme other
complexities.

Well, T will just note this point. Are there
other questions on the subject?

MR. LIPINSKI: How 40 you gualify your Class
1f eguipment, such as relays, breakers, solenoid
valves? By analysis? By test?

MR. ZABRITSKI: The devices you are talking
about relative to the harsh -- are you talking seismic
or environmental?

MR. LIPINSKI« Seismic. I should have been
specific.

MR. ZABRITSKIs Well, for the most part I
believe relays and electrical devices are performed by
tescs.

MR. LIPINSKI: Okaye. Because in yesterday's
meeting there was somewhere 1 missing link in the fact
that all >f the siaple devices that are represented by
spring masses have a resonance frequency and a relay

does n2t have any dampiny ani very little friction;
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therefore, it takes very little excitation in terms of
the g forzes to cause the device to go throuyn full
swings.

In the review yesterday they could not state
specifically what the resonance frequenciss wvere for
these individual devices, as to whether they wvere beyond
the excitasion freguencies. And the building response
does nnat give you that ansver, because that goes through
the damping factors based on the ground-to-building.

And if th2 freguancies are present in the seismic event,
you can expect these devices to slam back and forth.

Ace y>u d4oing an analysis of each one of the
devices in terms of their mass spring constants to see
vhat their individual resonant frequencies are?

MR. ZABRITSKI: No. One case I am familiar
with -- well, a specific case on the NIRPS equipment,
the analysis is utilized on the cabinet, and then each
module is seismically tested. That goes back to the
early seventies, It was even performei that wvay for the
BEW equiprent.

MR, LTPINSKI: And those cabinets only went
out to the floor response spectra and then they cut off,
an the assumption that there are no frequencies higher
than that. But for simple devices it takes very little

excitation, providing the excitation is there at the
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rasonant fregjuancr.

If I knevw the resonant fregquency wvas out at a
couple of kilocycles, I wouldn't be concerned. Eut if
it's out at 75 cycles ani you ran your tests at 50
cycles, then you really have not done a complete
evaluation.

MR, OKRENT: Maybe the Staff has a comment.

MR. JACOBSs Pa2ter Jacobs from Consumers
Pover.

A lot of this limitation to the 33 hertz wvas
as a result of the requirement in 344-1975, and that is
wvhy a lot of the testing was done that way. But if you
will look at 1 1ot of the tables, even though they only
excited them up to 33 hertz, the tables themselves
vibrated at other frequencies.

So I think you covered a lot of the higher
frequencies in that manner. The limitation was that ve
tasted to th2 fraquencies reguired in the IEEE
standards.,

MR, LIPINSKI: The fundamental question is:
What is the basic resonant frequency of the device,
irrespective of how you tested it? That is a simple
analysis to know what the mass is and the spring
constants to say this is resonant at ¥ cycles per

second. It is either well above the test freguencies
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and therefore you wvouldn't expect it to be excited |

unless the test frequency was present correspondent to
the resonant fregjuencies of the device.

Somehow it is so simple, it amazes me that the
guestion zannot be answer2d in that manner.

MR. JACOBS: I guess the problem is that when
you get down to actually doing the calculations for some
of the smaller complex devices it is not as easy as
that.

MR. LIPINSKIs I agree with you where you're
talking about arrangements of contacts that may pull
apart, if they’'re not screwed in, in shaking. But I'm
talking about the simple devices that have resonant
frequenciss.

If I hit them along the right axis, I can get
relays to slam in ani out, I can get breakers to slam in
and out, if I'm exciting them along the right axis and
they have the resonant frequency. It's only thcse
components I'm raising the guestion about. The rest of
this stuff, I agree, you would have to excite it to find
out wheth2r it would hold tojether.

But the simple devices that are mechanically
resonant, if you hit them along the right axis they will
slam back and forth.

MR. OKRFNT: Well, that is a guestion I guess
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ve should not lose, and you might wvant to call it to the
attention of Mr. Ray, if you haven't already.

MR. LIPINSKI: He was presant at yesterday's
meeting.

Unfortunately, when they came out with the
rulemaking for gualification it was only for environment
and they said seismic would be settled for a later
date. So it had not come up at a Subcommittee meeting.
but it did come up at yesterday's meeting on CEBR.

MR. HAMM: Which m22ting, 19ain, wvas that?

MR. LIPINSKI: The Clinch River Breeder
Reactor. They discussed their qualification for
seismic.

MR. OKRENT: Can I ask a related juestion?
When you 40 a test, is it always just to see whether it
m2ets th2 desijn motion, or are they tested beyond that
to see what the failure point is?

MR, ZABRITSKI: That would depend upon the
specific equipment. Some equipment I mentioned is
generically gualified, such as valves. Some of the
BEW-supplied was qualified.

The equipment for ¥Midland, I believe -- and
12t me confirm this -- it was tested to the ra2sponse
spectra, the given floor response spectra. That wvas the

input to the machine.
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MR. OKRENT: So you wouldn't wvant to test that
t> failure, because that wvas wvhat you planned to use?

MR. JACOBS: On this failure testing, since
the seismic test is part of a segquential test, you leave
that piece of equipment for like the LOCA test or
something like that. So very few fragility tests are
rune.

MR. OKRENT: I assumed so. I just wanted to
check.

Anything else on the subject?
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(No response.)

MR. OKRENT: All right. Let us go on.

(Slide.)

MR. GIBSON: My name is Lewis Gibson. I am
the section head for the Safety and Analysis Section for
the Midland project for Consumers. The topic I would
like to talk tc you about is the decay heat removal
system operations,

By way of introduction, the ability to remove
decay heat following a reactor trip or shutdown
necessitates the capability to perform certain
functions. The2y are reactivity control, inventory
control, pressure control, and temperature control or
heat rejection.

What ve would like to talk about is the last
point -- the heat rejection or temperature control. Our
original 1esign was -- our d2sign criteria was to
achieve and maintain hot standby conditions using only
safety grade equipment. Our present design now
incorporates the additional capability to achieve cold
shutdown using only safety grade equipment.

First slids, pleas2.

(Slide.)

In order to look at the systems that come into

play for heat rejection or decay heat removal, this
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slide depicts the various wvays that that function is
achievad. As we go jown the items on the lefthand side
of the slide, we start with the steam generator -- its
range of operatiosn for heat rejection, that is, from the
hot condition down to normally 280 degrees. We also
shov the automatic actuation on this valve for isolation
at 585 pounds, 13 it turns out, saturated conditions.

The second heat rejection means is auxiliary
feedvater, which we discussed previously with you. As a
means of heat rejection we have the main steam relief
valves. They are set at 1,050 pounds, a single point.
Also, we have th2 power-operited atmospheric vent
valves. They operates manually anywhere from 532
degrees, primary coolant system temperature, dowﬂ to 280
degrees.

The next decay heat removal system that wve
have is the on2 known as the DHR system. It operates
normally from 280 degrees down tc ambient, although it
may be oparated from 325 degrees down to ambient under
certain emergency conditions.

Finally, wve have the backup means, if it would
be needei. That would be thz capability to feed and
bieed for decay heat removal. That range of operation
would ajain be from the hot condition down to

approximately 325 degrees if needed.
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Next slide.

MR. LIPINSKIs Holi it., These give the
temperatures but they do not give the pressures. What
are the corresponiiny pressures that you can operate
at?

MR. GIBSON; The steam generator system and
the auxiliary feedwater system operate on the full
system pressure, okay”? Again, you are talking about the
steam generator system pressure, vhich starts at 900
pounds and works its way down and operates in the
saturated mofe for the ssconiary side for decay heat
removal so the pressure would correspond to the
saturation temperature for the temperature thuat you are
at.

For the decay heat removal system, which cuts
in at 280 degrees, normally it would function from, I
believe, somewvhere around 500 pounds -- 550. Correct me
if I am wrong. About 350 pound, 550 is the innerlock.
350 pounis primary system prassur2 for d2cay heat
removal.

For feed and bleed, that system, that method
of operation could operate from normal primary systerm
pressure on down if needed.

MR. LIPINSKI: Your HPSI pumps c-an operate at

full reactor pressure?
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#R. GIBSON: That is true.

MR. LIPINSKI: At the capacity you need?

MR. GIBSONs That is true.

The next slide, please.

(Slide.)

This is a simplified drawing of the auxiliary
feedwater -- steam generator heat rejection system.

This simply shows that we inject auxiliary feedwater to
the OTSG. We remove heat from any one of a number of
devices and I will -- I will start from right and go
left so w2 get order of precadence here.

Normally we would use a condensor dump as a
means of heat removal for this heat rejection mode. The
next device that we have available is the modulating
atmospheric dump valve, shown next in line. Then wve
have the main steam isolation valve and upstream of that
ve Lave the power-operated atmospheric vent valve and
the code safeties. So this shows the dacay heat removal
path for the once-through steam generator.

Th2 n2xt slide, please.

(Slide.)

This slide shows the decay heat removal
system, 372in a simplifield draving of it. The decay
heat removal pump draws a suction from the hot leg to

the primary coolant system through a sipgle drop line
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that has redundant isolation valves in it. Again, I
show one of two trains from that point out. There are
actually two deczay heat removal pumps, any one of which
can perform the design function.

It pumps through a decay heat removal heat
exchanger and thzn is returned back to the primary
coolant system. This provides the decay heat removal
path normally, as I said, from 280 degrees down to
ambient.

In the interest of the schedule, that is all I
had prepared as far as presentational. Are there any
gquestions?

MR. LIPINSKI: The condition for this system
is that the system pressure be brought down to 350 psi
bafore y>a can o2pen tha valves,

MR. GIBSON: That is true.

MR. LIPINSKI: So you either have to have your
steam generator functional to bring your pressure down
or go through 1 feed and ble2d mode in orier to get the
system pressure down.

MR. GIBSON: You would have to have a means of
bringing the pressure down to that point before you
could put it into operation, yes.

MR, LIPINSKIs Now what kind of capacity do

you need in GPM for feed and bleed, assuming you 40 not
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have the steam generators available?

MR. GIBSON; We have done an analysis for the
feed and bleed mode. Looking at that analysis, the
capacity of one high pressure injection pump at the -~
for instance, th2 PORV set point woull be aleguate to
remove the decay heat generated in the primary coolant
system.

MR. LIPINSKI: How lony woull that process
have to continue before you could finally get to the
regular system here?

MR. GIBSON: We have not analyzed the time
since this is what I would consider not a n.crmal routine
or a normal function that we have designed for, but
really Jjust a capabhility.

Frankl:;, if wve were in a high pressure feed
and bleed operation we would probably choose to hold the
primary csolant system at temperature until we had
another means of achieving that. That is as far as ve
have taken that particular analysis. I can show you the
analysics, if you need to look at it, that demonstrates
vhat vwe can do as far as removing the decay heat but
nct -- we have not done an analysis to run through a
cooldown with high pressure feed and bleed.

There are som2 obvious prcblems having to do

with how much of the system you are going to cool down
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under that means, including the large masses of the
steam genarator that you are 32ing to have to drag along
with you.

MR. OKRENT: Epler?

ME. EPLER: The valves appear to be critical
components. Can you tell me how they are powered?

MR. GIBSON: The motor-operated valves -- and
there are in fact four of them -- two valves in series
on two parallel trains. They are 1E-powered. FEach set
of valves is powered from a separate A and B bus.

¥R. EPLER: Full phase AC?

MR. GIBSON: They are poly-phased?

I would have to find out if they are
three-phased or not. Ya2s, th2y are three-phased.

MR. EPLER: Thank you.

MR. OKRENT: Any other guestions? I guess
that is it. I think we had a guestion left over from an
earlier topic. Dr. Lipinski is goiny to raise that
now.

MR, LIPINSKI: This goes back to the issue
just before the break where we were talking about the
maters that fail mid-scale. It was pointed out there
vere only eight to ten meters and that they had their
own individual 24-volt supplies. That caused these

maters to> fail full-scale.
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So it appears that replacing ten meters and
the supplies that 3o with them give you the ability to
go to a device that would fail to zero and I do not
think that falls in the $250,000 to $500,000 category.

MR. ZABRITSKI: I think you are somewhat
mistaken in the way the system wvorks. There are plus or
minus 24-volt power supplies within the NNI cabinets,
the X and Y and Y cabinets. Failure of either of those
particular busses -- there is only one bus. Each
instrument does not have its own power supply, plus or
minus 24-volt power supply.

MR. LIPINSKI: I was going by what you stated
just before th2 break.

MR. ZABRITSKI: I may have implied that they
vare multiple becarse within the NNI-Y there are two
channels. There are *wo separate transmitters and wve
have a select that we can select which one goes in, so
there is a NNI-X cnannel and an NNI-Y channel. Each
vould have a 24-volt bus power supply.

But 1o5ss of that singls bus results in a loss
of the indication or the capability to monitor that
parameter because that is also the voltage sent to the
transmitter.

In addition, the signal voltage itself is

minus 10 to plus 10 volts. Zero is minuas 10 volts and
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full-scale is plus 10 volts.

MR. LICINSKI: 1 thought you said it was zero
to 10 volts for the signal and the signal went to an
indicator that was based on a zero to 24-velt signal.

MR. ZABRITSKI: To the indicator itself, the
signal is minus 10 to plus 10 volts. The details escape
me as to why ve need it. We also have a power supply
coming to the indicator and that is where I think you
have to develop a reference voltage within the indicator
jtself and use the plus or minus 10 volts off the powver
supply, plus or minus 20 volts irto the indicator to
provide a reference signal that we use to compare the
signal again to generate the final output signal.

MR. LIPINSKI: I was assuming it was.

MR. OKRENT: 0Okay, thank you. Let us go on to
the next topic.

(Slide.)

MR. SLAGER: I am Harvey Slager with Consumers
Power Company. I would like to speak about our
experiences with bolting. May I have the first slide?

(Slide.)

This first slide rapresents a summary of some
of our experiences at the Kidland site in somewvhat
chronological order. The first experience which we have

had was the case of three reactor vessel anchor bolts
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vhich failed. I would like to defer that for a couple
of minutes and 32 througn some of the other experiences
and then return to that one in more detail.

The second experience we had was the case of
some pipe whip restraint bolts which ve were in the
process of testing to demonstrate the relationship
batween torque and preload and these bolts {ailed in a
ductile manner during this test. Subseguently, we found
that the naterial was soft. In one case the material
had been extremely over-tempered and in another case the
vrong alloy had been used. Instead of 4000 series
carbon st2el was used. The resolution of that was to
replace both of the materials.

As a direct result of our experience with the
reactor vessel anchor bolts, we started a search for
other similar situations which might lead to failures.
One of tnh2 most sbvious examples was the steam generator
anchor bolts which ended up being the same diameter and
seemed to be gen2rally the same material. In order to
characterize these materials we harness tested thenm.

We found that the specified hardness limits in
some cases the bo>lts accaptel a hardness over the
specified limits and in other cases below.

Again, in searching for areas of possible

impact of the reactor anchor bolt failures we also
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conducted, prior to preloading, we conducted hardness
tests on reactor coolant pump snubber anchor boltse.
Again, we found, when compared to specified hardness
limits, some of th2 anchor bolts had hardnesses to
tight.

MR. OKRENTs What fraction of the bolts vere
appreciably too hard, would you say? One percent, ten
percent?

MR. SLAGER: It was appreciable. My numbers
here show for hardness test points with no averaging of
th¢ data points, out of 384 bolts, 116 of them exhibited
hardnesses below specified limits and 50 exhibited
hardnéss above specified limits. So thoass would be
aﬁout 12 to 15 percent for too hard and 25 to 30 ﬁetcent
for too soft.

MR. OKRENT: These wvere supposedly sampled as
part of an ASTM procedure before --

MR. SLAGER: That is correct.

MR. OKRENT: Did you drawv any conclusions as
to why you found this large deviation from limits in
view of th2 fac-t that tha2y had been sampled?

MR. SLAGER: Nothing conclusive, but there is
the extent of samnpling for some of the ASTHM
specifications is very limited compared to the material

being supplied.
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MR. OKRENT: Have you gone back to lcok at all
ASTY bolt specifications to decide for yourself which of

them you do not feel are adejuate?
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MR. SLAGERs We have 1lookei at 1ifferent
specifications and there are some which appear to be
superior in sampling to others. At the moment, with
most of our bolting installed, our concern is not so
much with the alequacy of the specifications but with
the adequacy of the installed bolts.

MR. OXKRENT: My question was in the same
context. In other words, maybe you have picked up all
of the suspicious kinds of bolts by what you have been
i5ing, or maybs you lookad at all bolts. I don't know.

KR. SLAGER: Let me continue with one more dot
on here, which is our experiences are that we have a
limited number of failures. We have a number of
situations Qith boltings that do not meet the hardness
limits specifi=i.

As a result of that experience, ve decided
that v2 had to take a much harder look for this type of
material, which generally all four of these could be
classified as low alloy quenched and tempered bolts,
2,000 series steel bolts. We initiated a survey to look
at a larg2 amount of the safety-related bolting at the
Midland site to assess, basel on hariness testing, how
they expect that temperature to perform.

So again, our concern is not at the moment the

adecuacy of the specification, but the adeguacy of the
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bolts installed. That is one of the reasons, because ve
have not clearly detected a definite case ror saying
this specification will provide the degree of assurance
that we n224, that w2 40 not need to vorry about bolts
provided up to that specification.

We have actually decided we are looking at
some of those bolts to determine whet.er or not the
exhibited hardnesses, the bolts with those exhibited
hardnesses can withstand the stresses which ve
anticipate.

MR. MATHIS: Did you pick these wide variances
up in your QA program or did you pick them up when you
vere actually installing them in the field?

MR. SLAGER: They wvere picked up in our
experience. The QR program does require us to react to
our problems. So in that way, yes, it was in reaction
to our QA program.

On the other hand, a QA program, had wve
anticipated this kind of a problem, the QAR program would
have required us to search for that problem prior to
installation.

MR. OKRENT: How are you judging what
constitut2s an alequate sample of the installed bolts?

I guess you decided the ASTM was not adequate,

apparently.
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¥R. SLAGER: Generally, we're looking on a
statistical basis using a 95 percent probability and 90
percent confidence level, basically, in the hardness
results.

If I may return spacifically =--

MR. OKRENT: We're through.

MR. SLAGER: =-- to the question of the reactor
vessel anchor bolts.

Carl, may I have the s=cond slide.

(Slide.)

Again, repeating some of what I said earlier,
our experience in that case is that within approximately
eight months of prelcading the reactor vessel anchor
bolts, thcee of the bolts in Unit 1 failed. A failure
analysis vas perforied on those bolts and concluded that
the cracking mechanism was stress corrosion, cracking to
a limited depth 2f I believe 10 mils or less, folloved
by fracture due to generally low toughness of the same
material.

The preload for thece bolts was approximately
92 ksi. Harness2s in the area of failures were as high
as Rockwell C-u8. That would compare to a specified
Rockwell C-38.

Our resolution in dealing with the fact that

we had three broken bolts, other bolts in the support

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE . S W , WASHINGTON, D C 20024 (202) 554-2345

105



10

1

12

13

14

15

16

17

18

19

21

22

23

24

25

106

system which wer2 called into gquestion as to their
ability to support loads, was to first of all lower the
prestress on all the anchor bolts for both Unit 1 and
Unit 2 to 6 ksi maximume. The prime purpose of lowering
to 6 ksi maximum was to lower the stress intensity on
any presuned crazk in the bolts, to lower that stress
intensity to a point below KSSCC or the critical stress
intensity for stress corrosion cracking.

Since sbviously those anchor bolts were
installed to support loads with a 6 ksi preload and with
the presumed cracks in the bolts, we concludad it was no
longer possible to support all of the loads for which
the anchor bolts wvere originally installed for. So in
order to take a major pertion ofhthose loads, upper
lateral supports ar. being added to the rzactor vessel.

These are 12 supports that stick out from the
primary shield wall and come close to the reactor vessel
during normal op2ration, and are specifically there to
atsorb LOCA loadings from pipe breaks.

Also, as I indicated, ve presuma2d that the
remaining 93 out of 96 bolts are iegraded in their
ability to support accident loads, short-term loads.
Therefor2 we hava limited ths accident loads to 70
percent of the proof load, which we were able to load

these up to 70 ksi minimum. And ideally, since wve
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prohibited stress corrosion cracking from continuing,
conceivably we could preload those bolts to the same 75
ksi duriny an accident.

However, for purposes of cur tests we are only
allowing those to go up to 70 percent of the ksi.

MR. OKRENT: What is involved in replacing the
bolts that faila1?

MR. SLAGERs The -- the most effective wvay --
bacause these bolts are placed in two rings, 48 bolts on
an inner ring and 48 bolts on an outer ring -- they are
seven feet, six inches long. So therefore the space
between the bottom of the skirt and the bottom of the
vessel is approximately that height. You can't get a
seven-foot bolt ip straight tarou;h th2 thing.

Also, even the bolts on the outer side of the
ring, the vessel just above the skirt goes out somewhat,
so you could not get the bolts straight out.

So it would involve chipping the bolts out,
reinstalling the bolts, replaciny the concrete arounti
them, and then retensioning them to whatever level. I
think that about sums up what it would take.

We had not anticipated lifting the vessel.
That would conceivably be another way, but that would
lsave the guestion of whether you could really get those

bolts out. There is a lot holding them, in place. We
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have studied this option.

At the very beginning there was also, in
addition to the difficulty, almost an impossibility of
replacing those bolts. If you replace th2 bolts, you
have to replace the concrete which we chip off. You
cannot trust the bond between the new concrete and the
old concretee.

So we spent a lot of time studying the
possibility of r2placing the bolts, and this is based on
a technical basis.

MR. OKRENT: In view of the difficulty with
the replacement, what is it that in your opinion? The
bolts missed their specifications and nd>t only got
through the fabrication process, but got to the point of
being buried in concrete. I am just trying to

understani.

What in your opinion was the principal
deficiency that led to a situation that is less than
ideal and invclves a non-trivial correction?

MR. SLAGER: Speaking of the reactor vessel
anchor bolts, the principal deficiency in that case vas

that the vendor d4id not --

MR. MATHIS: w211, and I gather from what you
said that your QA program did not pick it up. What do

you do in your QAS program? You do a receiving

ALDERSOUN REPORTING COMPANY, INC,

400 VIRGINIA AVE . S W., WASHINGTON, D.C. 20024 (202) 554-2345



10

1"

12

13

14

15

16

17

18

19

20

21

22

23

24

25

inspection, I assume. What about chemistry?

MR. SLAGER: No, we do not 40 a chemistry or a
hardness check. We did not 3o hardness or chemistry
checks.

(Laughter.)

MR. MATHIS: It sounds iike your QA progranm
had some jood holes in it.

MR. OXKRENT: Is the Staff fully satisfied with
the current status and remedies with regard to bolting?

MR. SELLERS: My name is Dave Sellers. I'm
with the Yaterials Engineering Branch.

As f?r as the current status of the Midland
bolts, yes. We orobably know more about them than any
other plant.

(Laughter.)

MR. OKRENT: Well, it is Midlani wve're talking
about today.

MR. SELLERS: The detensioning program, yYes.
We have information that was reported in this recent
NUREG-2467, and the detensioning program we feel gets
these bolts below that threshold stress for stress
corrosion.

MR, DKRENT: And this is not something that is
subje-t t> a surprise over the life of the plant in your

opinion? F
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iiRe SELLERSs Not in those detensioned bolts,
ve do not feel like.

MR. OKRENT: Let's see. There is no reason
for their tencion to be chang2d?

MR. SELLERS: You mean increased?

MR. OKRENTs For any --

FR. SELLERS: The tension has been decreased.

MR. OKRENT: I understand that. But over the
life of the plant, there is no reason under normal
operation for that conditicn to change?

MR. SELLERS: =~ t that we know of.

MR. OKRENT: w»oO temperature changes or
anything that you can =--

MR. SELLERS: This was taken into account for
in the design.

MR. SLAGER: The temperature effects on the
reactor vessel anchor bolts due to the differential
thermal expansion between the concrete and the carbon
steel is to take the 5 ksi which we anticipate for the
preload, which is below the 6 ksi allowable, and to
raduce that to approximately 1-1/2 ksi to the
differential thermal expansion..

MR. MATHIS: One other gqguestion. What about
this result applying to the reactor vessel bolts? What

about the other bolts you mentioned on your other
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slide? Are you confident of those in the same manner?

MR. SLAGER: I would like to make a comment
before that. Was that a juestion to Dave?

I'd like to return to Dr. Ckrent's guestion
about how we feel about all the bolts we have out
there. Azain, remembering that our condition is
predominantly one of installed bolts already and our
concern is the anticipated performance, we have done an
analysis 2f the performance 5f the steam generator =--
sorry, of the reactor coolant pump snubber anchor
bolts. And a copy of that or two copies of that were
given to Dave Fischer, specifically intended for Dr.
Shewmon, becauss I understani he has a particular
interest in this subject.

MR. OKRENT: Yes, he Aoes.

(Laughter.)

M3. SLAGER: At any rate, that analysis, which
analyzes these bolts for conditions of stress corrosion
cracking, fracture toughness, and tensile ductile
failure vhich would be applicable to the solved
condition, produces a set of allowables for both
long-term, such as preloidinj, and short-term, such as
accident loading, that based on the observed hardnesses
f>r the steam jensrator -- for the reactor coolant pump

snubber aanchor bdilts.
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We have concluded that all anticipated
stresses on those bolts will fall below the allowables
that that report has developed. So in that case wve are
anticipating no replacement of bolts.

We have dore a preliminary analysis using the
same methoio0lo3jy on the steam generator anchor bolts and
due to what was initially a low, relatively low preload
on those, anyway, we are not anticipating having to
replace any of those bolts ajain, because the stresses
are anticipated to be well below what we would see as
appropriate allowables.

The overall survey, the fifth item on there,
the survey is not complete, so we cannot draw
¢onclusions as t> how those hardness2s ar2 likely <o
result in stress allowanles and how those stress
allowables are likely to impact on anticipated
allowvables.

MR. MATHIS: How do you measure the stresses
on installed bolts?

MR. SIAGER: The stresses -- they're not
tested, they're analyzed. If it's direct tension, you
get a direct reading of the preload. If it is torquing,
you get a relationship betwea2n the torqgue and the
preload.

MR, SELLERSs The vessel bolts were

A’ DJERSON REPORTING COMPANY. INL,
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hydraulically stressed preloaded.

MR. SLAGER: But the accident lcads, of
course, have to be analyzed.

MR. OKRENT: Any other gquestions on this
topic?

(No response.)

MR. OKRENT: This may not be tha last you've
heard of this.

(Laughter.)

¥R. POLICH: My name is Richard Polich. I'm
employed by Consumers Power Company in the design
production department of the fidland plant project.

I'n here t> di .cuss the fire protection
program and to discuss the topic stated on the next
slide.

(Slide.)

As mentioned in the May 19th meeting, fire
protection is currently an SER open item. This is due
t> a few areas of concern that are currently being
discussed with the NRC Staff. It was felt that these
concerns canh b2 suitably resolved in the near future.

Concerning the agenda topic of flooding and
vettinn, the “idland plant includes floor drainage in
all areas of the plant from which collection of ligquid

due to fire protection systems is necessary. This
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incluies 111 areas of the plaat in which leakage,
vashdown, pipe rupture, or actuation of the fire vater
system cduld occur.

Areas of the plant in which sprinkler systeas
are necessary have or will be reviewed to ensure that
critical -omponents will not b2 adversely affected Dby
wvetting.

MR. OKRENT: How d> you do that?

MR. POLICH: How do we reviewv the areas?

MR. OKRENT: Yes.

MR. POLICH: We just simply check and see
vhere water systems are supplied, see if w2 have any
electrical cabinets in that area, sce if there are any
electrical pumps that could be short2d out by wetting
and such.

MR. OKRENT: Are there cables that ar> subject
to being wet down?

¥R. POLICH: Yes, we have., All cabling has
been tested such that we know what the water absorrtion
factor is, and there is no concern on that.

MR. JDKRENT: Is that true for 33-year-old
cable? Does on2 know?

MR. PJLICH: Are you talking about degradation
of cable over time?

MR, OKRENT: I'm just asking the guestion.

ALDERSON REPORTING COMPANY, INC,
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MR, POLICH: I assume there is no problem with
that.

MR. OKRENT: Why do you assume that?

MR. POLICH: Just based on the gualification
testing that's been done on tha cable.

MR. OKRENT: Is that part of the gualification
for that kxini of cabling?

MR. JACOBS: For testing, as part of the LOCA
gqualification - "3 ajged to 30 years thermally and
radiationwise, then subjected to light chem spray in the
reactor building, and then it's also subje-ted to a
submergence test after that.

MR. OKRENT: How about the auxiliary
building?

MR. JACOBS: We use the same cable in both
cases. W2 have restricted cable, but that cable is
restricted in its application. It is mostly qualified
cable for in-containment use. Like we have some cable
that there was a problem with, but we have restricted
its application.,

MR. OKRENT: Does the Staff have some kind of
systematic look at the combination of age and water
outside the containment building?

MR.TEDESCO: I know aging is a factor. I

don‘t know about aging and the water effects, whether or
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not that is a requirement.

MR. CXRENT: I know that was discussed quite
specifically in connection with some special cabling
that was being run undaryrouni. But I'm trying to find
sut in connection with fire how closely you look at the
effects of vater. This raises -- for example -- I don't
know if it's the best guestion -~

MR. TEDESCO: If you talked about LOCA
conditions, vher2 you have pre-aging ani you're going to
have the LOCA conditions --

MR. OKRENT: Again, I'm talking about outside
containment, because inside containment you have to look
at the LOCA, steam and so forth.

Mp. TEDESCO: It depends on the cable, whether
or not th2 cable is the same is used in containment.

MR, JACOBS: Yes, I think we have one case
where Wwe rastrizted us2 to outside containment. But in
the other cases it‘'s all the same cable.

MR. OKRENT: Well, I guess what I can't tell
is whether there is something systematic done in the
look at possihly adverse effects from water outside
containment or nat. What was it I was told?

MR. POLICH: In terms of cabling, basically
vhat he is saying is all cabling in the plant has been

qualified to the same standards and the, same
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qualifications except for certain restricted cabling.
That is whether that cabling is inside containment or
outside containment.

MR. TEDESCO: 1 am just not aware of whether
that was 1 raguirement. We can check on it and let you
know.

MR. OKRENT: 1Is there ever the possibility of
sprays of water arising from a rupture in the water part
of the firefighting system which could give you water
where yosu diin't 2xp2ct it? Is the juestion clear?
Ordinarily, you have water pipes, I assume, and then
outlets where the water is suppose to leave the pipes.

MR. TEDESCO: You're very creative.

I would respond to that in terms of the
eavaluation we do on high-volume energy line breaks
outside containment, wherever a line exists that will
carry fluid postulated failures are made and the results
are evaluated. Some of those lines are fire lines if
they contain water.

MR. OKRENT: But these in principle could be,
I don't know, small lines or nominally low stress
points, but they might go near scme sensitive equipment
that you would not really want to get wet. I'm just
tcying to understani whathar this is looked at

systematically or not.
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It's sort of a systams interaction guestion,
but it was not clear to me that it was in fact
automatically covered in what ve heard earlier. It
might have bean, or maybe it will be, is the right
word.

MR, ERBERLING: Randy Ebberling, CMBE fire
protection reviewver.

Part of ouvr standard review plan, we generally
ask for cables that you can allow vetting down without
causing a malfunction. I believe that the ASPE branch
l>oks at breakazy2 of pips, lov energy break.

MR. PRATHAN: My name is Mike Pratham with
Bechtel. We do analyze fire protection systems.

MR. OKRENT: What I cannot tell is whether the
points of ruptur2 are chosen in some way that might omit
some particular sensitive area because it was nominally
a straight run oc so forth. I'm just trying to get a
little bit of an idea of how this is gone after. I am
not looking for a be-all and end-all answer.

Any other comments?

Why don't you continue.

MR. POLICHs On the topic of fire dampers,
fire dampers are placed on all HVAC ducts which
penetrate any fire barrier or fire wall. All dampers

are rated for three hours. Actuation ogcurs by fuseable

ALDERSON REPORTING COMPANY, INC,

400 VIRGINIA AVE . S W, WASHINGTON, D.C. 20024 (202) 554-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

links, which releases between 160 and 170 degrees. This
design basically meets all NFPA requirements or exceeds
those regquirements, and also the requirements of the
NRC.

Considering the effects of spurious operation

MR. MOELLER: On the fire dampers, I have a
question. Is there any requirement in terms of how fast
they must close?

MR. POLICH: No, there isn't.

MR. MJELLER: How fast do they close?

MR. POLICHs I°'d like to refer that to Rob
Berry.

MR. BEREY: Bob Berry, general supervisor,
firé protection engineering.

The fire protection dampers are spring-loaded
if they're in a horizontal plane. If they are in a
vertical plane they may be spring-loaded or just fall by
gravitye.

As soon as the fuseable link releases, the
damper goes shut. It is relatively instantaneous.

MR. MOCLLERs Are there any spccifications on
how tight th2 jasper must close?

¥R. BERRY:s Yes. This is covered by UL

standards and these are all UL dampers., They meet the
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requirements of the standards.

MR. MOFLLER: How tight, then, do they close?
What is the specification?

MR. BERRY: They don't allow the heat to pass
beyond the dampers and beyond the wall that they are
installed in.

Are you talking about tight from gas
tightness, air tightness?

MR. MOELLER: Yes. Is there any spe2cification
for tightness?

ME. BERRY: I don't really know.

Randy, do you know?

MR. MOELLER: I mean, I imajine heat is one
thing, but I imagine there probably -- I assume you
would not want fumes or somethinjy to pass through.

MR. EBERLING: The UL test is basically a fire
passage or a flame passage test, and there are, as I
know, no jas-tight requirements. As a matter of fact, I
bslieve they permit a gap up to an eighth of an inch
depending on the construction of the damper.

Put again, it is similar -- if you can imagine
a door, it is difficult to build one that is completely
tight. The function is to prevent the spread of fire
and not n2cessarily gases. It is a different type of

damper.
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MR. PERRY: There is a UL standaczd you have to
meet. I'm not totally familiar with the exact details,
but that is available, of course.

MR. OKRENTs How would you say the track
record on these dampers is likely to conmpare with the
track record on bolts?

(Laughter.)

MR. OKRENT: In other words, if they are
tested, is there a testing procedure that you believe is
adequate for these? Is every one of them tested, each
one of the 11,0007

MR. BERRY: FEach and every one of them, after
they're installed, will be tested.

HR.AOKRENTs After they're installed?

MR. BERRY: VYes, in the place they are going
to> be operated they will be tested and chackzd off to
verify that they will operate *n accordance with the
requirements.

MR. MOELLERs: Do you have any data on what
percent ot them 1o not prove acceptable?

MR. BERRY: We have not started the testing
program 2n those yet.

MR. MOELLER: Would someone else have those
data wher2 they have tested them?

MR. BERRY: Perhaps. I don't,know.
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MR. MOFLLER: The reason I ask, again looking

at the LER's, and not necessarily fire dampers but other
types of iampers, you find many reports >f failures.

MR. POLICH: Were there any other guestions?

(No response,)

MR. POJLICHs Concerning spurious equipment
actuation. Eguipment which is reguired to achieve and
maintain shutdown has been pricected to assure
operability of one train after any single exposure to
fire. This protection ensures that power control will
be available to that one train of necessary eguipment.

Componzants whose loss of power in normal
operating position will not affect the capability to
achieve or maintain shutdown are assumed to either go to
the loss 2f power position or remain in the norma.
operating position.

It is our position that performance of a hot
shutdown analysis is unnecessary due to the design of
the Midland plant. Design factors which support this
pa>sition inclui2: valve operator ani pump motors for
safety-related systeas, three-phase power cables are
routed in separate conduits and cable trains, only one
division of safety-related cable are routed in any one
conduit or cable tray, reduniant trains are separated in

a~cordance with Reg Guide 1.75, four separate cable
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spreading rooms are provided, two for each unit. Each
unit has only one train of cable routed into each cable
spreading room.

Cable insulation is fire rated in accordance
with IEEE 384. 1Inside the control room, continuous
manning, administrative control of combustibles, low
voltage control circuits, fire detectors, and major
control cabinets also above and below the systems, all
raduce th2 potential of the fire being sufficiently
large to affect redundant systems in the control panel.

Based on these reasons, it is felt that
protection from a single fire provides the capability to
achieve and maintain hot shutdown.

MR. OKRENT: Is this a guestion of difference
between you and the Staff, or --

MR. POLICH: Well, the agenia topic was
spurious egquipment operation.

MR. OKRENT: Are they satisfied with what you
said?

MR. POLICH: 1I°'4 like *o let the Staff answer
that gquestion.

MR. OKRENT: I think that's fair enough.

MR. FEBRERLING: I would have to say that that
goes in line with our analysis of alternate shutdown,

and we haven't guite completed that yet., Whether that's
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an adegjuate ansvar --

MR. OKRENT: I guess I couldn't tell from what
you said sheth2r one didn't have to analyze hot
shutdown, because even if it occurred ve know we can
shut down safely, or it is so unlikely that we do not
have to analyze it, or something els2. Which was it?

MR. PCLICH: Okay. JTn answer to that, ve feel
that we have provided sufficient protection in the
Midland plant that we can achieve shutdown, given a fire
in a location. That means both alternate shutdown
methods, or we have provided some form of protection to
ensure that we have operability of that equipment.

MR. OKRENT: 3o implicit in this is, you could
ride out 1 hot short if it occurred?

KR. POLICH: A hot short related to a single
fire, yes.

MR. OKRENT: Can eartnguakes produce fires at
Midland?

MR. POLICH: We feel -- currently we don't
feel that that is a credible occurrence unless some
equipment shorts, possibly causing fires. PBut in terms
of our, for example, resactor coolant pump system, ve
have a lube 2il collection system which is seismically
designed to collect all lube oil from the reactor

co0lant pumps.
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MR. OKRENT: You can see, I'm just trying to
s2e whethar you might have a fire in connection with
something else. I'm not sure that the only place it
might occur is in connection with the reactor coolant

pump. In fact, I guess ther2 are other wayse.

Are there any comments the Staff wants to make

on fire prot=2ction in addition to what thay have said?

(No response.)

MR. OKRENT: Any questions on this?

(No response.)

MR. OKRENT: Okay.

ME. HARSHEs My name is Bruce Harshe. I'm
saction h2ad of the plant control and operations
section. I'm going to discuss contral room
habitability, specific hazards existing at the Midland
plant that could affect control room habitability.

Data #»s collected about these potential
hazardis in ordar to 2stablish the design basis for the

plant and to identify potential worst case accident

situations. A number of these situations were analyzed

in detail. Pased on these analyses, a number of plant

protective features have been or will be instituted.
If I zould have th2 first slids, please.
(Slide.)

First I would like to discuss, what we did in
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the way of an offsite survey. We 41iil a systematic
survey within a five-mile radius of the plant, looking
for both toxics and explosivs hazards. This is a list
of the facilities that we vere particularly interested
in.

Of ccurse, you have the general industry. I
have separated that from the large manufacturing
facilities, which are basically your Dow Chemical and
Dow-Corning in close proximity and basically quite
large. S> we investigated those two.

We also> chack2d th2 water and waste vater
treatment facilities on that. We investigated then the
transportation linss, your truck lin2s, railroads,
waterwvays, your airports.

The waterways are not a problem because the
valocity that go2cs by cannot support commercs on it.
It's simply too small. Airports, we don’t have any
within tha five-mile radius, but those that were beyond
that we 4id check the flight paths to verify that no one
was coming in low, we were not being used in the traffic
patterne.

The railroads and truck lines, these turned
out to be primarily associated with the chemical
facilities across the river. And because of the

distances associated, these were analyzed primarily as
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part of -- as part of those facilities. The railroads
were also checked for other things that they may be
=arrying whizh would not be associated with the chemical
facilities.

Finally, we looked at the pipelines that are
in the immediate area, within thes five-mile radius and
evaluated them relative to the appropriate criteria.

Could I have the next slide, please.

(Slide.)

We then went to the onsite hazards or onsite
evaluation, looking for hazards. These we quantify in
fuels, such as the diesel oil that is used, and also
using natural gas in our auxiliary boilers. The
evaluation of that is stil ongoing.

We also looked at lubricating oils that could
potentially -r=2ate a problem. We investigated gases on
site, such as our hydrogen-oxygen, C0-2 systems, and
also the ligquid chemicals that we would store.
Primarily they are there for the water treatment in the
makeup systems.

After survay, both the onsite and the offsite,
a list of specific concerns, once they got through the
initial screeniny, was made and a more detailed
evaluation was than perform2i on the ones that vere

appropriate.
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What we have found is that the explosive
concerns, the explosive hazards, there were none. There
vere no explosive hazards that exceeded the Reg Guide
1.191, with th2 2xception of we are evaluating the
natural gas line that is on-site. That is part cof the
ongoing review.

dur conzerns, ther2fore, for the control room
into the facility were primarily the toxic concerns. If
I could then hava the next slide.

(Slide.)

The btilk of our concern is associated with the
Now Chemizal ani the Dow Corning facilities. This is
vhere our releases would be coming from. Our primary
protection for the plant lies in the communication fro-'
their normnal response centers. We have dedicated
telephone lines that connect them directly to our
control room such that in th2 event of a problem we can
be notified.

1f for some reason these lines would be out of
service, ve have backup radio communications between the
facilities and our control room. What this does is give
us an anticipatory alert. W2 can be notified of
something happening before it gets to us.

Now in the event that something should happen

that the first two would not alert us tp a concern at
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one of th2 facilities, we then have the hazardous gas
monitoring system which is a redundant safety grade
system that monitors the inlet air to the control room.
It is monitoring those gases that are known to be within
the five-mile radius that could reach us in a
concentration that would exceed toxic levels in the
control coom.

Now the hazardous gas monitoring system is
capable of datecting these gases and isolating the
control room such that the control room remains at or
less than the toxic level.

MR. LIPINSKI: How many gases are there ani
what are they?

MR. HARSHE: Right now we have 24 jases that
we are monitoring. “Tven in this monitoring situation
this is juite a consarvative analysis. A listing of ail
the gases, I do have a slide that can be thrown up. I
cannot list all 24 by rote. Would you want to know
those? I can do that.

MR. LIPINSKIs: I guess it is not important.

MR. HARSHE: Ethylene oxide, carbon tet.

MR. LIPINSKI: How many of those are
explosive?

MR. HARSHE: None that would be of concern to

our plant.
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MR. LIPINSKI: But the time they reach us in

proper coancentrations.

MR. HARSHE: They cannot burn. They may still
be toxic concentration. Okay.

Basedi on the information for notifying or
protecting our control room, we would then, if
appropriate -- well, HGMS -- the hazardous gas
monitor -- isclates the control room directly. The
telephone communications we may elect to isolate or wve
may not, iepending on wind direction and things of this
nature.

If we isolate the control room, the first

thing the control room is normally run at a pressurized

condition. éo when the control room isolates we have
bottled air th=t maintains that pressurization, thereby
keeping out leakage, okay. This is good for a minimum
of three hours. Okay.

Now after the pressurizatiosn runs oSut you then
have a low leakage control room by design for
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