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rececs, at 8:30 a.m., Chester Siess, Chairman of the
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PROCEEDINGS

MR. SIESS: The meeting will reconvene.

I understand that the applicant would like to
start off by addressing a couple of questions that were
raised yesterday that they didn't hav“all the answers to.

MR. ZALLNICK: Yes, sir., We have a response on
Mr. Ebersole's guestion about the redquancy of the crane
and also about the HPCS system.

We will start out with the crane. Mr. Klein, who
was up yesterday, will talk about the crane.

MR. KLEIN: Good morning, gentlemen.

My name is Ed Klein. Yesterday we discussing the
botential failure ;f what you mighf call a mechanical
component of the reactor building pclar crane. I couldn't
remember the NUREG number which governs the design of this
crane, and that number is NUREG 0554.

Also yesterday, 1 stated that we were in full
compliance with this NUREG. We are not in full compliance
with this NUREG. There are six technical issues which have
been discussed in the FSAR. There are no open issues and
none of these six issues address single component failure.

And now to discuss mechanical component failure.
The redundant main hoist system consists of dual lcad pass
through the hoist gear train, the reeving system and the

hoist load block to prevent uncontrolled motion of the load



151

upon failure of any single hoist component.

(Slide.)

This sketch is a planned view of the crane drum,
gearing, hoist motor and brakes.

As you can see, the crane is provided with dual
gear trains, dual hold brakes and each brake is designed to
safely hold a load. The brakes are applied with loss of
power .,

The drum and the main girders are not redundant,
and this design demonstrates that the load can safely be
maintained with a single componant failure.

MR. EBERSOLE: May I ask a sometimes little
obscure question. The main motor has a certain ultimate
torgue rating. It is positioned in the limits of its travel
or lcad by switches, position switches or torque switches
or load switches.

If these switches fail to intercept the power to
the motor circuit breaker and the motor goes to its
ultimate torque rating at say its uppermost limit, does the
motor have sufficient torque to commonly disrupt those two
spur gears or do other strain damage to the machinery and
drop the load?

MR. KLEIN: I am not sure how to answer your
guestion, The motor has an overspeed contrecl over it and

the brakes will lock on overspeed.
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MR. EBERSOLE: Right. But when it gets to the end
of its travel, it is stopped by switches.

MR. KLEIN: There are dual limit switches on the
up travel of that crane that will stop it from traveling
and there is a limit switch on the lower.

MR. EBERSOLE: Now that raises the eternal
guestion, do you know when the first limit switch fails in
order for you to go repair it and keep redundance?

MR. KLEIN: It is a paddle switch. So I am assume
you are going éo know when you hit it,

MR. EBERSOLE: You mean by listening? You know
what I mean. In any redundant system one must know when the
first failure occurs éither.by output signals or by
periodic verification that }ou have maintained redundancy.

I am only asking if the crane, however, has the
ultimate potential to brake itself?

MR. KLEIN: Mile Allen, would like to come up and
address specifically, please.

This is Mike Allen from Stone and Webster.

MR. ALLEN: No,it does nbt. To answer your
question on limit switches, there are two limit switches,
one set just right after the other, and we do periodically
verify their operation,

MR. EBERSOLE: Right,

MR. ALLEN: To answer your question about the
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motor, if the motor stalls, it will not disrupt the drive
train past the bull gear, and if the motor burns out its
winding and loses a field due to excessive current and

stalling, when those fuses go, the brakes are
automatically applied.

MR. EBERSCLE: So the brakes will pick up
anvthing that happens to the motor?

MR. ALLEN: Yes, sir.

MR. EBERSOLE: Thank you. That is fine. Thank you
very much.

MR. SIESS: Did you have another item?

MR. ZALLNICK: The other question you had was on
the HPCS, and I will ask Mr. Rademacher to address that
question.

MR. RADEMACHER: Good morning. I guess, first,
that I wanted to discuss a few items relative to HPCS, the
high-pressure core spray system, some of the improvements
that are designed, and then I will get into the answer to
your guestion relative to the GE letter.

First, service water is constantly running. In
our plant service water is service water is service water.
It ie eﬁergency service water and, therefcre, you have a
greater assurance that it works. Whereas, if it was just
HPCS service water, it would only be checked periodically

at that time,
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MR. EBERSOLE: I understand.

MR. RADEMACHER: When you add additional
redundancy you increase the reliability of HPCS.

MR. EBERSOLE: But does the service constantly
run thrcugh the jackets of the No. 3 diesel, or is it
turned on by valving, or, for that matter, the 1, 2 and 3
diesels?

MR. RADEMACHER: I believe it is deadheaded.

MR. EBERSOLE: Deadheaded, okay. Thank you. That
is all right. You needn't pursue that with me. It is
deadheaded, and you said you don't have any marine growths.

MR. RADEMACHER: Right.

No. 2, when you add additional redundancy, you
increase the reliability of HPCS. Our design provides for
redundant service water pumps, six actually, with redundant
backup diesel power in lieu of the single service water
pump and diesel that you would have if you just had the
HPCS system.

As mentioned during the plant tour, we do have

the capability to cross-connect the HPCS diesel to the

_service water pump if it was necessary.

MR. EBERSOLE: That is an electric cross-connect?
MR. RADEMACHER: That is correct.
MR. EBERSOLE: I think the real matter of issue

is why should that not be automatic if you have got time to
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do what you said you were going to do, which is rack a

breaker out.

MR. RADEMACHER: Okay, let me go on.

MR. EBERSOLE: Okay.

MR. RADEMACHER: Relative to a station blackout,
and‘that is the loss of all AC, and you assume there is no
AC ---

MR. EBERSOLE: Except for the third diesel.

MR. RADEMACHER: Let me explain the way that I
have understood it.

For example, on Limerick they assumed for a loss

of offsite power in their PRA that all four diesels would

be inoperative. And we have three diesels, so we have
always assumed that at least internally and based upon our
discussions that even if we had the other design we would
not take credit for HPCS.

Further, in our study for station blackout, we
are using, or will be using our RCIC to provide assurance
that we can safely shut down.

Mﬁ. FEBERSOLE: Is RCIC in any way dependent on AC
power such as for environmental controls in the room?

MR. RADEMACHER: We are addressing that as part
of our study to determine the heatup of the room and this
kind of thing. There is AC power in there tb provide room

cooling, but I believe we can survive for a period of time
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without that cooling.

Further, this was not an arbitrary but a
conscious decision that we made when we selected the
service water system. We performed the failure modes and
effects analysis on the service water system and this was
reviewed by a detailed Niagara Mohawk design review at the
time of its development. Anc¢ it included our operations and
engineering people for a detailed review.

Lastly, we discussed this matter with GE and we
asked them to respond in writing. We received a letter on
February 12th from GE, and the letter basically indicated
that the design meets the intent of what the system
requirements are. “

MR. EBERSOLE: They then agreed to let it remain
depending on the switchover of the pumps, which I
understand is manual?

MR. RADEMACHER: Pardon me?

MR. EBERSOLE: You are going to pick up service
water by manual transfers?

. MR. RADEMACHER: No. There is no service water
transfer., You have basically twe check valves from either
division, division one or division two., The water is always
available, and if vou have a failure in HPCS 1t won't

affect the other division because there is a check valve,

twe check valves in there,



MR. EBERSOLE: Well, I guess I don't understand.

I understand that when you lose AC power but you retain the
high-pressure core spray diesel, invoking the fact that it
is independent of the grid, that you don't have any service
water, but you go and pull out one breaker and rack in
another to get water, is that correct, to utilize the third
train of feedwater?

MR. RADEMACHER: If we had a loss of all AC, that
is right,

MR. EBERSOLE: So the real crux of it seemed to
be have you got time to do that before the diesel
overheats?

MR. ZALLNICK: We wouldn't do that before the
diesel overheats, Mr., Ebersole. The station blackout
procedures currently being evaluated based on our blackout
analysis, immediately calls for using RCIC for that event.

MR. EBERSOLE: So you don't claim the third
diesel on a station blackout at all?

MR. RADEMACHER: That is correct.

MR. EBERSOLE: Okay. You have the prerogative of
trying to do so, but you don't.

MR. RADEMACHER: That is correct.

MR EBERSOLE: I thought you wanted to do it, or
I thought GE wanted to do it.

MR. RADEMACHER: They may have done so on other




158

projects, but not on ours.
MR. EBERSOLE: Okay. Thank you. I have the
picture.

MR. RADEMACHER: There was just one point that I

wanted to clarify, and Mr. Doug Pike, one our Assistant
Managers whispered in my ear, so I will let him talk.

MR. PIKE: This is Doug Pike, Assistant Manager
of Engineering. On the tour yesterday, Mr. Ebersole, we
discussed this., I think we have no procedures .n place and
we really haven't looked at that as far as the actual
capability to do it. It was just well, if that happened
this could be a way of getting out of it.

We would have to take a very clo;e look at that
to make sure that it was even boslible.

MR. EBERSOLE: I understand. Do you remember the
old steam driven HPCI. Its thesis was that it was emergency
feedwater pump as well as a small break mitigator, and it
had of course a degree of independence from AC.

I think the philosophy of GE's putting in this
diesel was it was an independent, non-connected to the grid
design and in thecis at least a reproductive function of
the old, original stream driven HPCI but driven by diesel
electric power., That automatically inferred that it was not
going to be deperdent on ordinary AC circuitry but its own

output, and you all have a slight bias to that, which is
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your design base.

MR. RADEMACHER: That is correct.

MR. EBERSOLE: Thank you.

MR. RADEMACHER: The second question that I had a
response to related to the diesel generators as well, and
this was on your question regarding steam created by
injection on the manifold.

MR. EBERSOLE: By water spray on the running
diesel.

MR. RADEMACHER: Correct. I wasn't in your group,
so if you describe your scenario again..

MR. EBERSOLE: Let me tell you again what I
overheard. 1In the case of a fire or, for that matter a
synthetic oneréization of the spray system possible by
comments events like earthquakes, you spray water on the
diesel but it keeps on running. It aspirates air for
combustion from the outdoors. So that doesn't bother it.
And you keep the room open because you don't have CO2 in it
and you just spray water,

I was then told that you spray the water on the
hot exhaust system which created a steam environment, but
subsequently I was tcld that the ventilation air
throughput was maintained at high speed, and apparently I
would argue with you that ycu would not a excessive steam

environment because of the massive air throughput. 1Is that
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true?

MR. RADEMACHER: Okay. I guess -- let me =---

MR. EBERSOLE: The reason I was going to this
point was I don't believe your equipment in the diesel
generator room can stand a high humidity transient
environment because of condensation on terminal blocks.

MR. RADEMACHER: Okay. Let me explain,

First off, I will address -- there are two
guestions the way I understand it., One is if a seismic
iniilated event caused water spray on the diesel. The way
we are designed right now is that that is a pre-action
system, and a pre-action system would ---

MR. EBERSOLE: - It would take the links.' I
understand.

MR. RADEMACHER: So we would spray it from ---

MR. EBERSOLE: Right. I have got that.

MR. RADEMACHER: The second case is that we do
use NEMA for enclosures in the diesel itself.k

MR. EBERSOLE: You need go no further.

MR. RADEMACHER: Okay.

MR. EBERSOLE: And you den't beore holes on them
as some applicants have.

MR. RADEMACHER: I don't believe we de, no.

. (Laughter.)

MR. RADEMACHER: Those are all the questions I
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had responses to.

I think during the presentation of fire
protection we will discuss I think your last question
relative to combustible controls.

MR. EBERSOLE: Thank you.

MR. ZALLNICK: We are ready to proceed, Dr.
Siess.

MR. SIESS: Okay. Then I think we are back on the
agenda with Item 13,

MR. ZALLNICK: The presenter for AC/DC Power
Systems Reliability is Mr. Douglas Pike.

Mr. Pike has 17 years of BWR experience. He has
been an opoéa;or at Unit 1 at Fitzpatrick. He is currently
in engineering on Unit 2, He is the Alsi:tahi Project
Engineering Manager.

(Slide.)

MR. PIKE: Good morning, gentlemen, My name is
Doug Pike, Assistant Manager in the Project Engineering
Department for Unit 2,

(Slice.)

I would like to start my presentation todgy with
our cffsite power supply system,.

Our design does provide two independent 115 KV
power sources for offsite feed into the station, It is

ultimately tied to the grid system in the State of New
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York. The grid system is tied via some 26 interties to
other grid systems in New England, the
Pennsylvania/Jersey/Maryland grid and grids in Canada.

(Slide.)

The origination of these 115 KV power sources is
our Scriba Station which was specifically built for Unit 2,
This station is located about 3,000 feet south of the
plant, and we have a onc-linc‘diagran up there, a
simplified diagram.

It is fed from five separate 345 KV
transmissions, one each from each of the generating
stations ‘on the site and two fgcds from our Volney
Substation, whichAih a few miles south of this station and
which is ultimately tied into the grid.

Any Ofie of those feeds can power all station
loads. Thit utilizes the breaker and a half scheme for
reliability.

The two 115 KV feeds going into our station come
off of the opposite diagonal ends of the station which
provides about 400 foot of separation. The control power
for those transformers and circuit breakers are fed from
two separate and independent DC batteries located at the
station.

(Sride.)

The slide on your left, the yellow lines show
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the routing of the 115 KV lines into the station. The lines

are separately routed in. At their widest they are

separated by about 500 feet and they obviously converge as
they reach the switchyard. The lines are fault protected by
primary and backup schemes fed from separate station
batteries.

This is a one-line diagram of the the 115 KV
switchyard. Our switchyard is segregated by motor operated
disconnects and circuit switchers to maintain the
independent separation of the offsite feeds.

Those disconnects and circuit switches are
interlocked to prevent paralleling of the offsite sources
and they ;ro also fed from different station batteries fof
independence. |

MR. EBERSOLE: I wonder if you could tell me why
you don't parallel offsite specifically?

MR. PIKE: Simply to maintain their independence
so that a common failure can't take both of them out,

MR. EBERSOLE: I see. Okay.

Could you explain the aux boiler?

MR. PIKE: We have electrically heated
auxiliary boilers in the plant to provide auxiliary steam
sources and that has a pretty high power demand. So we have
a separate transformer and feed for that boiler.

MR. EBERSOLE: That is an immersion heated
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boiler?

MR. PIKE: It is an electr’c heating element
type.

MR. EBERSOLE: 1Is it located against anything
which would be affected by its explosion, its hypothetical
explosion?

MR. PIKE: I believe it is located in the turbine
building. It is not near any safety related equipment.

MR. EBERSOLE: In recent years it has come to be
known that it is much better to keep emergency Class l-A
equipment not tied to the unit output but to the station
grid.

MR. PIKE: I am going.to come to that.

MR. EBERSOLE: Good. Okay.

. (Slide.)

MR. PIKE: We have a picture here of our 115 KV
switchyard., Our offsite source A feeds our reserve station
service transformer and the auxiliary boiler transformer,
and our offsite source B feeds the B reserve station
service transformer.

(Slide.)

And I have got a little picture here of those
transformers. The big transformer in about the middle of
the picture, and I will use this little light gun, that one

and then the one over there are the reserve station service
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transformers. They are separated by the house service
transformer and separated by fire walls, So we maintain a
separation on the transformers also.

MR, EBERSOLE: There recently has been a
spectacular explosion of a main transformer that had fire
walls around it. I think they were taller than that, and I
believe they were fog protected. But in any case, the fire
certainly didn't threaten to crawl or cross the barriers.
What sort of a fire extinguishing system does that have?

MR. PIKE: There are a fixed deluge systems on
those transformers.

MR. EBERSOLE: What established the height of
those barriers, could you tell me? The reason I ask that is
I remember the other barrier was about twice as high as the

1s transformer,
16 MR. PIKE: 1 don't know personally what the
47 Criteria was,.
' 18 MR. EBERSOLE: Are there any standards for that

19 sort of thing?

20 MR. PIKE: I don't know.

21 MR. ZALLNICK: We will get an answer on that for
22 Yyou.

23 MR. EBERSOLE: Well, certainly the wind must just

24 Dblow one way.

25 (Slide.)
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MR. PIKE: Now I would like to go into our onsite
power sources,

The slide on your left up there is'a simplified
one-line sketch of the distribution system within the
plant,

Just briefly to orient you, we have got our 115
KV source A coming in on the left at the top, the 115 KV
source B a little to the right up there, and then the aux
boiler transformer on the far right. So those are our 115
KV sources coming in. They go through the transformers and
feed the three big 13.8 KV buses, and there are alternate
feads down to the emergency buses, which I will cover
later.

(slide.)

As you can see from the diagram, our offsite
source A feeds one of the 13.8 KV buses and it also feeds
the auxiliary boiler transformer.

Offsite source B feeds the other 13.8 KV bus
through the reserve station service transformer B.

MR. EBERSOLE: Pardon me. I just wanted to ask as
you were in this place, that means to me, what I see there,
that in fact you ride the station auxiliaries on the main
generator output,

MR. PIKE: That is correct. During normal

opetation all station loads other than the three safety
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I€)ated power boards are fed off of the unit generator.

MR. EBERSOLE: Right. So that means you must in
order to maintain a normal shutdown execute a transfer?

MR. PIKE: That is right. Normally on a normal
startup or shutdown the operators will manually transfer.
Should you lose quickly, you know, suddenly lost a unit
generator, there is a fast transfer to offsite power.

MR. EBERSOLE: Well, that is the old style
arrangement. It followed down from steam turbine coal
burning days. So it didn't matter. But nowadays the common
practice is to simply tie the shutdown auxiliaries to the
incoming common station service. Most of the new plants are
doing that. That is whii I wanted to see this.

"MR. PIKE: I was going to point out that those
13.8 KV buses are fed from the generator during normal
operation.

Then, while it is not shown here, the 13.8 KV
buses that distribute power throughout the plant to other
4160 volt switchgear, 600 volt load centers and 66 volt
motor control centers.

(Slide.)

Some of the reliability features of our system.

The main and tie breaker control circuits in the
station are fed from one of the station's .DC batteries.

The feeder breaker control circuits are fed from
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a separate station battery. The two station battery feeds
can be interchanged through manual switching.

Most buses in the plant are sectionalized so
that either of those 13.8 KV buses can feed the lower
distribution buses through switching. We de have seven
uninterruptible power supplies that supply 120 volt AC
power tb such things as the central lightiné, non-safety
related ‘instrument and control circuits and the main plank
computer and the reactor protection system trip circuits.

Our UPS power supplies have a normal preferred
AC source. Bowever,‘on loss of that source there is an
automatic transfer to a backup DC source fed from the
station batteries. 'And'in the event thaﬁ that fails or the
power supply needs maintenance, there is a bypass AC
source.

(Slide.)

As far as the safety related AC power systems
which are shown acress the bottom of the left-hand side,
again there are three independent divisions of safety
related power, Class l-E equipment, seismically and
environmentally qualified and physically and electrically
separated.

MR. EBERSOLE: However, one of those three is
somewhat compromised by the need for the other one, right?

MR. PIXE: As we have discussed.
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MR. EBERSOLE: Yes,

MR. PIKE: Each division has a dedicated 4160
volt bus. Unless you have a loss of offsite power, again
offsite power source A normally feeds division one and
three buses and offsite source B normally feeds division
two. Through switching offsite source B can provide a
backup feed to division three and also the auxiliary boiler
transformer can provide a backup feed to division one or
division two.

Again, each division has its own dedicated
diesel generator that provides safety related power under a
loss of offsite power or degraded voltage conditions.

MR. EBERSOLE: Could you tell me in sort of a
nutshell, you know, one hears you have got seven AC
supplies and a number of DC supplies, but one must always
ask the question, yes, but in how many cases do they simply
converge'to one out of two even though you may have six or
eight? The functional dependency may converge to one out of
two in "X" cases like DC control. 1Is that true?

MR. PIKE: No. Again, the desi’;n is that the
divisions will be kept independent and separate from each
other. So division one power is separated from division two
power and is separated from division three power.

MR. EBERSOLE: Does that include the DC supply

for circuit breakers?
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MR. PIKE: Yes, sir,.

MR. EBERSOLE: So you have one cut of three
competence, except for this curious business about the
water?

MR. PIKE: Yes, sir,

Mk. EBERSOLE: Which puts you back in one out of
two.

(Slide.)

MR. PIKE: Some more features of our safety
related power systeﬁ. Divisions 1, 2 and 3 buses again feed
additional 660 volt and 120 volt distribution systems that
aren't shown on the slide. '

‘ The division one and ;wo load centers,
incidentally, can be supplied through two redundant 100
percent capacity feeders for reliability.

We do have division one and two uninterruptible
power supplies that provides power for critical instruments
and control circuits with the same type of backup feeds as
the non-safety related batteries.

Another feature we have is th; division one and
two buses can feed the non-safety related stub buses in the
absence of a LOCA signal, and we have located on these stub
buses equipment that we consider critical for reliable

power generation to prevent any kind of equipment damage to

non:safety related components, such things as instrument
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air compressors, dry well coolers, closed loop cooling
pumps, control rod drive pumps anc UPS power supplies.

MR. EBERSOLE: May I ask you this. In your 120
volt, these are fed by what, inverters?

MR. PIKE: Yes. They are Solid State power
supplies.

MR. EBERSOLE: Off of DC?

MR. PIKE: Well, the preferred source is AC, and
if that fails, there is an automatic switch to the DC.

MR. EBERSOLE: Right. So the preferred source is
normal AC?

MR. PIKE: Well, depending on if you are in the
divisional systems, it is divisional AC.

MR. EBERSOLE: And if it is lost, a transfer is
made without any cyclic interruption I guess?

MR. PIKE: That is right,

MR. EBERSOLE: Thank you.

(Slide.)

Now I would like to get into our onsite DC power
supplies briefly and take a look at our safety related
power supplies.

Again, we have three divisions of DC power
corresponding to the AC perr divisions that are fully
Class l-A seismically and environmentally qualified and

separated.
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Each division has its own battery and two 100
percent red;ndant battery chargers that are on line and
operating in parallel.

Each battery charger can supply all of the
non-UPS loads and recharge a fully discharged battery
within 24 hours, and each battery can supply the worst case
DC load profiles for two hours with loss of the battery
chargers.

MR. EBERSOLE: This battery charger brings up
sort of a standard gquestion. what is the ultimate terminal
upper voltage that you can get with the batteries if I
invoke failure of the control relays that held it to the
normaf saturation equalization voltage? Can you burn out
the connected DC loads?

MR. PIKE: When we have an equalizlng charge on
the batteries, we are running them at about 140 volts.
Normal is about 125. So they are good up to 140 volts.

MR. EBERSOLE: Well, you can h>ld 140 volts with
a regulator of some sort. If I invoke contacts on the
regulator, what is the ultimate terminal voltage of the DC
charger, 120 volt?

MR. PIKE: I guess I can't answer that.

MR. RADEMACHER: We will have George Moyer answer

that quéstion.

MR. EBERSOLE: I am trying to look into whether
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you have a potential common mode burnout.

MR. MOYER: My name is George Moyer and I am a
Station Shift Supervisor. We have 142 volt trip on the
battery chargers which opens up the AC supply breaker to
the charger.

MR. EBERSOLE: You have an overvoltage trip,

right?

MR. MOYER: Right.

MR. EBERSOLE: Thank you.

(Slide.)

MR. PIKE: Our non-safety related DC power
supplies.

wWe have.four batteties'and battery chargers that
supply 24 volts DC to the neutron monitoring system, two
batteries and battery chargers for the normal 125 volt DC
station loads and we have a battery and a battery charger
dedicated to feed the main plant computer.

Again, our battery chargers can feed all the
non-UPS loads and recharge the batteries within 24 hours,
and the batteries again can supply their load profiles for
two hours with the loss of the chargers.

MR. EBERSOLE: The chargers I gather can charge a
discharge battery while they are carrying the load?

MR. PIKE: That is correct.

That concludes my presentation on our power
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EBERSOLE: Do you run equalization charges on

the batteries with the DC loads remaining connected?

MR.

Our
MR.
interaction is

Mr.

PIKE: Yes.

EBERSOLE: Thank you.

SIESS: Anything else, Jesse?

EBERSOLE: No.

SIESS: Thank you, sir.

next item is No. 14, Systems Interactions.
ZALLNICK: The presenter for systems

Mr. Carl Terry.

Terry has 12 years nuclear experience on

Unit 1 and Unit 2., He has worked in quality assuranee and

engineering and is currently the Manager of Nuclear

Engineering.

(Slide.)

MR.

TERRY: Good morning. I am Carl Terry.

This morning I would like to provide an overview

of whas we have done in the area of systems interaction,

(Slide.)

The Nine Mile Point, Unit 2 systems interaction

has not been evaluated in a single formal study, but it is

something that is considered in virtually all aspects of

design.

It is strongly believed that implementation of
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fundamental and established principles of defense in depth
used in the design of nuclear power plants is a primary
method of precluding systems interactions problems. This
would include inherent design features such as physical
separation and functional independence of redundant

safety systems, and these principals are considered in
virtually all aspects of NMP 2 design.

The significant events which are looked at and
included as part of the design base include protection
against hazards such as pipe ruptures, missiles, seismic
events, fires and flooding.

Howdver, while no single systems interaction
study has been performed at Nine Mile Point, Unit 2,
numerous analyses have been completed and programs have
been implemented which consider certain specific systems
interaction concerns and provide further assurance that the
overall area of systems interaction is properly evaluated.

By way of overview, systems interaction
evalua?ions typically examine three generic types of
interactions. These are functional interactions which
involve interconnected systems, spacial interactions
basically involving physical impacts of material or
components and human interaction, including man-machine
interfaces and information interpretation.

In my presentation today I would like to discuss
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the specific evaluation programs which have been
implemented or are being implemented on the Nine Mile 2
project relating to each of the above three categories.

(Slide )

In t. area of functional interactions, examples
of evaluations that have been performed at Nine Mile Point,
Unit 2 are as follows.

A limited probabilistic risk assessment has been
completed, which is based on a full-scale PRA performed at
the Grand Gulf Station. The results of this evaluation are
included in our environmental report, and I believe there
is a limited discussion on this later.

A failure modes and effects analysis has been’
completed, and this is included in a separate two-volume
report as part of our FSAR.

An evaluation is currently in progress relating
to the evaluation of control systems failures due to loss
of a supply bus. This analysis is being completed
in response to Bulletin 7927 and involves joint effort
involving our NSSS supplier, General Electric and Stone and
Webster.

The methodology for completing this evaluation
has been included in response to an NRC question, and I did
note in a review of the SER that this methodology has been

accepted by the staff.
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A related evaluation which is also being

performed is examining control systems failures associated

Again, this involves joint efforts between Stone and
Webster and General Electric. This analysis methodology has
also been provided in response to an NRC guestion.

Both of these evaluations are to be completed
approximately mid-year and both of these evaluations are
subject to review by the staff when completed. °

Regarding fire protection, a fire hazards
analysis has been completed and this is included in the
FSAR. .

Additionally, a safe shutdown analysis per the
requirements of 10 CFR 50, Appendix R, have been completed.
This is aléo included as an Appendix in the ouf FSAR.

The project has implemented and excluded
equipment list system which is part of Sone and Webster's
standard program. This system provides an excellent method
to disseminate problems associated with particular devices
and components to all appropriate equipment specifications.

The Nine Mile Point 2 prnjrct has imposed more
stringent quality programs for procurement of non-safety
related equipment., This is done through the use of guality

assurance categories 2-A, 2-B and 3.

These programs provide a more thorough
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evaluation of vendor quality programs as well as additional
shop verification during the manufacture of the components
and prior to delivery.

Finally, functional interactions are also
considered through piping analyses where transients caused
by non-safety related systems failures are evaluated on
safety related systems.

An example of such an analysis wculd be
evaluating the transient impacts on a service water system
due to the loss of an offsite power event.

MR. SIESS: Excuse me. Did your failure modes of

effects analyses extend to the non-safety related

'cquipment?

MR. TERRY: Well, certainly the evaluations that
we are looking at under Bulletin 7927 specifically examine
both safety related and non-safety related equipment for
controls systems and that kind of thing.

In terms of extending the failure modes effects
analysis into the actual performance of safety related
equipment, I believe it did not, but it does look at of
course the impacts of non-safety related systems failures
on safety related components in terms of initiating events
and that kind of a thing.

MR. SIESS: I don't understand the distinction.

If you look at the effect of fail ire of a non-safety
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related system on a safety related system, how is that
different than your failure modes and effects analysis?

MR. TERRY: What I am saying is in terms of
non-safety related systems and in establishing the
reliability of systems we did not do a failure mode effects
analysis =---

MR. SIESS: I am not talking about a reliability.
I am talking about interactions, and one of the
interactions that we see most frequently is a non-safety
related system whose failure interacts with a system that
is safety related.

MR. TERRY: That has been looked at to a degree.
It is being look;d°at even further in these evaluations
that we are doing in terms of control systems and that kind
of a thing where you do have a definite interaction. What
happens in terms of information to the operator and that
kind of a thing are being evaluated right now.

MR. SIESS: One of the outstanding areas is
seismic, that is equipment that is non-safety related and
no£ qualified seismically, but in the event of a seismic
event its failure could affect ---

MR. TERRY: Right, That is specifically looked at
in terms of the design. I will be "alking about that in a
little bit in the next slide, But that is looked at, What I

thought you were talking about is the system performance
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itself and the evaluation of a non-safety related system
performance.

MR. SIESS: Going back a little bit you mentioned
defense in depth has some built in interaction. The trouble
with that is that defense in depth usually is limited to
looking at the depth of safety related systems.

ME. TERRY: Exactly, and that is why these
additional evaluations,

MR. SIESS: 1t is the non-safety related systems
that frequently interact in a way that wasn't anticipated.

MR. TERRY: Yes, and ‘that type of thing is being
looked at both in the 201 program and the control systems.

MR. EBERSOLE:'MAY I ask a couple of questions, I
see the excluded equipment list and it brings to mind
instantly the horrible case of Salem when they had a "Q"
list that didn't include the most important things in the
plant, the DD-50 breakers for the scram system.

Where is your included list Ql a point of
beginning that you look at to see to what they might be
susceptible, that is the critical equipment for shutdown?

MR. TERRY: Well, we have documented safety
related equipment in the FSAR,

MR. EBERSOLE: It is all tabulated?

MR. TERRY: Yes,

MR. EBERSOLE: You all noticed immediately that I
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haven't read that massive volume, but it is documented, and
that is supposed to be a hundred percent, right?

MR. TERRY: These things are something that are
very dynamic and on Unit 1 and Unit 2 we have to have
methods to maintain our "Q" list in an updated manner.

MR. EBERSOLE: Let me try another one. There is
some statistical probability which is thought in the
regulatory business to be a rather substantial contributor
to core melt, which is total AC power loss.

MR. TERRY: Yes.

MR. EBERSOLE: With this curious third diesel
certainly in part compensatory ﬁo that if you fix it, let
me givc you the scenari'c which complicates that which is a
sort of systems interaction,

In the course of a turbine trip and a cascade of
the offsite grid, which is very improbable, and I will be
the first to agree with whatever number you come up with
about the probability of a station blackout, but included
in that is a somewhat disastrous interface, a stuck PORV.

I1f that happens, you bleed the steam off and I
don't think your RCIC will work after a while. You will
lose the capacity to put water in. And then you dearly
would wish that you had that third diesel because that is
the only way you are going to cool it. I think that is one

of the most substantial contributors, the third diesel.



MR. TERRY: Well, a third diesel or a fourth
diesel or a fifth diesel.

MR. EBERSOLE: I am not talking about a s‘.andard
diesel. I am talking about one isolated from the network
and a different design, by the way.

MR. TERRY: Excuse me?

MR. EBERSOLE: A different diesel. It is a
smaller one.

MR. TERRY: Yes, But in terms of all of the
safety related diesels, they are all independent from the

network in that regard.

MR. EBERSOLE: Well, they have tie breakers,

MR. TERRY: Well, they all’do.

MR. EBERSOLE: The third one does even, sure.

MR. TERRY: So what I am getting is in my mind I
am not so sure as you really would add that much in
reliability. As we talked about éarlier, and I think it is
significant, in looking at the systems that you need most
of the time to maintain a plant in a safe opeirating
condition, those are what we looked at in terms of trying
to enhance the reliability. Nothing is impossible and
anything can happen.

But I think in terms of what we have done in
overall reliability, I feel comfortable at leart that we

have taken the right path., We have substantial reliability
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on our service water system and we do have two independent
diesels to provide that in addition to the HPCS, which,
yes, if you had a failure in terms of the other two diesels
and a total blackout, you would lose the third also. But,
again, you have to remember the other things that have been
done to enhance reliability with that,

MR. SIESS: The question Mr. Ebersole is asking,
and he shifted gears a little bit and we are now into a PRA
type core melt sequence.

MR. TERRY: Yes, We will be talking about that.'

MR. SIESS: We have to admit there are PRA core
mélt sequences.

HR‘. TERRY:‘ Yes .

MR. SIESS: The issue then becomes a probability,
and if the probability is not low enough what can we do to
reduce it.

MR. TERRY: Yes.

MR. EBERSOLE: I think it might be argued do you
really buy anything with those breaker ties to the third
diesel.

MR. TERRY: Well, frankly, there is a
complicated logic scheme that would go along with that in
terms of we certainly couldn't feed the entire division one

or division two bus from our HPCS diesel. So if you were to

have the intertie, you would also have to restrict load to
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the service water pumps. You would have to limit it to one
pump and it would be quite complicated. I really don't
think in terms of overall reliability you would fiﬁd that
you would gain that much., That is an opinion, but I am
pretty sure on that,

MR. EBERSOLE: Did you find that you gained a lot
by putting those breaker ties to the other diesels on the
third ‘iesel bus by inviting cascade failure of the third
diesel?

MR. TERRY: I don't know as we are inviting
cascade failure.

MR. EBERSOLE: You do if you close the breakers

'-vithouf coordinating the unloading of the other buses.

MR. TERRY: Yes, but there is protective
relaying for that.

MR. EBERSOLE: Did you do a PRA on that?

MR. TERRY: I can't address that,

MR. EBERSOLE: I mean it looks good on the
surface until you remember you can cascade it to failure,

MR. SIESS: The only way you can evaluate what
you add by adding diesels is through a PRA, and if you put
three diesels, is that better than two, or is four better
than three, And if you have done it, the immediate problem
you get into is what assumptions you make about common mode

failures,
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MR. TERRY: I agree with that, that the more that
is involved, the more difficult it becomes to =---

MR. SIESS: What what can you gain by
diversity, and then if you get into the seismic PRA, you
have got another problem. But you really can't answer these
questions without a PRA and the assumptions that go along
with it,

MR. ZALLNICK: I think Mr., Rademacher has a
comment , ‘

MR. RADEMACHER: We will be talking about PRA
later, and we will be glad to address those kind of
guestions then,

(Slide.)

MR. TERRY: The next type of interaction I would
like to review are spacial interactions and examples of
evaluations which have been performed on the project
relating to spacial interactions are as follows.

. High-energy line break evaluations have been
performed which assess damage due to pipe whip and spray
impact. The results of these evaluations are included as
part of the FSAR.

MR. EBERSOLE: May 1 ask you a question referring
to kind of a dark place in this process, in this topic.

I1f you look back in it you will find ‘a basis for

your analysis is the hypothesis that certainly redundant
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equipment will close off high-energy line breaks rather
than permit sustained discharge. That is one of the root
theses.

Yet, I will pick two high-pressure lines. The
reactor water cleanup is one, and what will be anpther,
well, let's say the steam supplied through the RC§C. Now
look deeply ihto the valve rationale, the design and the QA
and reliability of the valves and tell me that you have
found that in fact they are designed to cope with closure
under dynamic loads of flowirg steam or water. They are not
subject to the outboard environmental impact in the event
the hypothetical line break is near to them, another
doqradation'cvcnt. ‘They are soriodicilly chcckod to see
that whatever initial margin of force to close against
these hydrodynamic loads has been maintained, if you ever
established it in the first place.

Again, I am talking about PRA type things, and
come with an answer about how much you believe in this more
or less arbitrary hypothesis of the efficacy of simple
redundancy against all of these impacts that I mentioned
and then tell me it doesn't matter if this discharge is
sustained because the environmental impact will be coped
with by the qualification of the equipment, But I don't
think you can do that,

I think your environmental qualification is
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based on the hypothesis of rapid closure.k

MR. TERRY: Doug, do you have anything to say in
terms of the EQ program itself from what we do look at?

MR. EBERSOLE: It is based on closing.

MR. PIKE: I believe that when you establish the
accident environments you assume that your isolation valves
operate,

MR. EBERSOLE: Yes, I am sure of that,

MR. PIKE: However, if you are talking in general
about the effects of fluid transients on active components,
we do have a program that will identify those components
that see these fluid transients and then we will address
whatever needs to be done ﬁo show that they will perform
their function,

MR. EBRERSOLE: It gets back to a reliability
under duress, and ycu say you have a program going at this
time?

MR. PIKE: That is correct,

MR. EBERSOLE: Could you comment on what the
3

statys of it is now?

MR. PIKE: Well, I can give you some examples of
things we have done. In fact, yesterday it was noted on the
feedwater check valves what has been done to date on those.

Our containment purge valves have been shown to

be able to close against dry well accident pressures., Main
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steam isolation valves, the ball type valve, there was an
actual test performed on an eight-inch valve that actually
showed that it closed u.der steam flow conditions while
being seismically excited. So these are some examples of
things that have been done in this area.

MR. EBERSOLE: It is interesting to note that the
main steam isolation valve, since main steam discharges
into the turbine hall and then to outer space, that it
wouldn't hurt much critical anyway. So it is these
discharges into the aux building that count in the context
that that becomes regressive to sustaining equipment after
the accident occurs. Do you follow me? .

MR. PIKE: : Yes. obviouily a line break in the
secondary containment is more critical than one in the
turbine building as far as equipment operation, critical
equipment operation.

MR. EBERSOLE: Right.

MR, SIESS: Let me get something clarified. As
far as high-energy line breaks are concerned on pipe whip
and spray impact, that does not assume any vnlv;l close?

MR. TERRY: No, not at the time of the break.

MR. SIESS: On moderate-energy line breaks for
exposure to spray 1 assume that doesn't assume any valves
close,

MR. TERRY: That is correct.



1 MR, SIESS: What about flooding?

2 MR. TERRY: Well, each of the evaluations are

3 different in tctnn'ot the line break, but certainly there
4 are credits taken in certain cases for certain actions to
5 be undertaken after certain periods of time, be it closing
6 valves or other actions.

7 MR. SIESS: Your interaction analysis for

8 flooding assumes that somewhere you will turn the water

9 off?

10 MR. RADEMACHER: That is correct.

" MR. TERRY: Yes.

12 MR. RADEMACHER: About 30 minutes after the

13 gvent in most cases.

14 MR. EBERSOLE: Let me comment on the statistics I
15 am going to hear in a bit about the PRA, which will include
16 these nasty things called valves. Those statistics have

17 been built on the basis of punching a signal at the valve
18 and watching it go from red to green, essentially a

19 bi-stable state at zero load, like a barn door swinging in
20 the wind not with a load on it, It gives you a false

21 confidence that the valves are reliable and that is what
22shows in the records,

23 1 would be interested in how you alter that

24 hypothetical reliability to one more near reality.
25




MR. SIESS: Let's save that for the PRA part.

MR. TERRY: We will give Norm time to think about

3 it.

In terms of, as we stated just a minute ago,
moderate-energy line breaks, we have evaluated equipment
impacts due to exposure to spray and flooding, and this
evaluation, the results of this evaluation are also
included in the FSAR.

Control systems failures due to high-energy line
break are also being exanined to address concerns of I&4E
Information Notice 79,22, an NRC question that we have
gotten in this regard.

Completion of this evaluation in response to the
question are currently being scheduled for the spring of
this year,

A separate report has been completed, which is
referenced in response to an NRC question in which we have
discussed to some degree yesterday and this morning in
relation to heavy loads.

A more detailed discussion is planned relating
to equipment qualltic:tion, but it should be noted here
that spacial interactions are a prime consideration in this
program,

Submittal of the actual results of the Nine Mile

Point, Unit 2 qualification results is planned for 1985,
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MR. EBERSOLE: You are on equipment qualification
now, aren't you?

MR. SIESS: Yes.

MR. EBERSOLE: Let me comment on that. We have
found some appjicants who have used these NEMA type four
boxes and thon'dilcovorod to their consternation they
couldn't stand external pressure and yet they were going to
be in a pressurized environment like a dry well or a
containment., And rather than get equipment which could
sustain that external pressure, they simply bored holes in
the, the holes I referred to earlier.

This produces, of course, invalidation of the
ulir type four charnct.ri:ntion and lcuél to the picture
that in a transient, which includes steam, high humidity
and the initial cool condition of the terminal boards,
inevitably you have a condensation function on terminal
boards for which the face to ground clearance certainly
with a little dirt in it looks like a shortcircuit or a
strong leak on lo-ntilq. milliampere circuitry,

There is a neat balance in this business of
whether you can tolerate the leakage current or even in the
high voltage case certainly not the shortcircuit,

What has been your approach to this, the clean
one being to tell me you seal these things and keep them

sealed and you don't bore holes in them, or you don't use
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terminal boards at all and you have taped equivalents.

MR. TERRY: Well, I believe we use the junction

Doug, do you have information on that?

MR. PIKE: We don't use terminal boards inside
the primary containment. Outside the primary containment
most in the reactor building, if we find that that specific
box is subjected to a steam environment, then we would use

qualified splices rather than terminal boards.

MR, EBERSOLE: Right. But that steam environment
would be predicated on the thesis that these valves would

close?

MR. PIKE: That.is correct.

MR. TERRY: An evaluation of internally and
externally generated missiles has been completed, and this
is also included in the FSAR.

Nine Mile Point, Unit 2 has been designed to
meet the electrical separation requirements of Reg. Guide
175 and we talked about electrical separation a little bit
earlier, ‘

And, finally, implementation of the seismic
category two or category one requirements of Regulatory
Guide 1.29 specifically evaluates spacial interactions

concerns relating to damage of safety related components

during a seismic event by non-safety related equipment or
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components.

MR. SIESS: Leave that up just a minute. On your
first slide you had a number of things that I think go
beyond what is required by the standard review plan, the
PRA, the FEMA, some of your comments about your QA for
non-safety related items and so forth,

On this slide it seems to me that all of these
items are things that are now required by the standard
review plan. Am I correct?

MR. TERRY: I believe so, yes.

MR. SIESS: Now, as I recall, in some of the

studies that research has had made on systems interactions,

" they were looking to see to what extent the current

requirements of the standard review plan lead to avoidance
of system interactions and they concluded that there were
gquite a few things that did. They weren't called systems
interactions, but they worked in that direction, and that
is the kinds of things we see on this list, right, and
these are things that are not particularly unigque to your
design? 3

MR. TERRY: Certainly the performance of these
evaluations is not particularly unique. I can't really say
also that what we are doirg is particularly unique. On a

regular basis bulletins, information audits and circulars

come out that address problems related to this area.
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MR, SIESS: Some of the things you indicated on
the proviou; slide are things that I don't recall having
seen done on some of the previous applications that we
reviewed.

We can come back to that, I didn't realize the
PRA as required. 1t that what, an NTOL requirement, the
PRA?

MR. RADEMACHER: Yes. There was a requirement for
a near-term operating license to provide the environmental
assessment of the effects of severe accidents.

MR, SIESS: We will come back to thact. But the
FEMA is not required, is it?

MR. RADEMACHER: Excuse me, the FEMA is required
by Regulatory Guide 170, Rev, 3, So earlier plants were not
required to do that,

MR. SIESS: What is the title of 1707

MR. RADEMACHER: Standard Content and Format for
the FSAR.

MR. SIESS: Oh, okay. The FEMA is required in the
standard review plan?

MR. ZALLNICK: Under the standard format and
content, Reg. Guide 170, not the standard review plan,

MR. SIESS: That is the outline for the FSAR?

MR. ZALLNICK: Yes, sir

MR, SIESS: What chapter?
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MR. RADEMACHER: We have two separite books. It
is not a chapter per se.

MR. SIESS: Okay. I didn't realize that. This is
an overall FEMA?

MR. RADEMACHER: I believe there was also an
addition, NSOA, which is normally performed for GE plants.
That is a safety anslysis performed on a system basis. The
FEMA is a component level evaluation and it includes
systems as well.

MR. SIESS: Thank you. I learned something. I may
have to start reading FSAR's, if I could find enough time.

(Laughter.)

I think this one is 17 volumes; is that correct?

MR. ZALLNICK: Thirty-eight.

(Laughter.)

(Slide.)

MR. TERRY: The final and third area I wanted to
talk about in terms of types of system interactions are
human interactions, and human interactions are something
that have been considered throughout the design of Nine
Mile Point, Unit 2,

As indicated in previous presentations, we have
had extensive involvement of our operating plant personnel
in review of design layouts. I think you saw some of this

that was done in terms of model reviews and other things
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during your plant tour yesterday.

MR. EBERSOLE: May I ask something about that?

MR. TERRY: Yes.

MR. EBERSOLE: Where is the human interact.on as
particular system designers decide they want to display
information cn their system in the control room and they
stick up a bunch of enunciator windows and indicating
lights and dozens of these people do that to produce an
absolutely mind boggling flow of information to the
operator who has been forgotten.

MR. TERRY: That is not true on Nine Mile 2,

MR. EBERSOLE: Tell me why it }sn't true.

MR. TERRY: It is because. our operating people
have reviewed the enunciator layouts and what is going to
be on there and where it is going to be located. They have
been included in th:t. We did a specific review of that,
what would be enunciated and what would not. Of course,
there are multiple layers of enunciation. In other words,
one light indicates various problems and ---

MR. EBERSOLE: But now let me compound it a
little bit. A lot of that, in fact most of it, is
non-seismic and non-whatever. It is intermixed on common
cable trays and so forth. So it is subject, as I say, to
fire malfunctipns. Now tell me what fraction of this

massive flow of information into the operator's brain can
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be identified to the exclusion of others so he can home in
on 2 safe shutdown?

MR. SIESS: SPDS.

MR. EBERSOLE: SPDS is equally unqualified.

MR. RADEMACHER: As mentioned during the
simulator tour, we have a set of parameters that meet
Regulatory Guide 1.97 for safe shutdown, which is Class 1-E
equipment and they are uniquely identified on the panel
boards for operator identification.

MR. EﬁERSOLE: How are they uniquely identified?
Can you tell me?

MR. RADEMACHER: I think they either have an
orange or a red markerﬂafound them. I can'c remember.

MR. EBERSOLE: There was no attempt to localize
them in one pleace, was there, like you do ECCS?

MR. RADEMACHER: I think the indications are near
the equipment that they serve, but I would have to confirm
that with our operators.

MR. EBERSOLE: It has been interested to see the
ECCS lumped in one place, like an airplane panel, but all
these scattered circuit elements and indicators for the
critical shutdown function are in fact scattered all over
the place.

MR. RADEMACHER: I will let Doug Pike answer that

guestion. I believe he can address it.
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MR. PIKE: Generally the indicators are on the
main bench boards with their systems. However, we dc¢ have
an independent post-accident monitoring panel that has
recorders on it fed from a redundant channel. So they are
grouped on that panel.

MR. EBERSOLE: 1In the context in which you are
speaking, what is an accident? 1Is it a fire?

MR. RADEMACHER: It is a loss-of-coolant
accident,.

MR. EBERSOLE: I know it. That is the problem.
That is the only accident that we really in an organized
way have approached. Yet, that is not going to be the
accident, and this is the prbblem. well,.that comes for
later generations. |

MR. SIESS: I am sorry, are you asking whether
that instrumentaticn will be there after a fire?

MR. EBERSOLE: Yes.

MR. SIESS: Will Reg.. Guide 1.97,
instrumentation, be there after a fire?

MR. EBERSOLE: No.

MR. RADEMACHER: As Doug mentioned, I believe

that if you had a fire in one panel and you were capable of

remaining within the control room, you could go to the

other division which has the same equipment on the other

panel. For example, if you wanted to use shutdown Lipsy or



shutdown coolant ===

MR. EBERSOLE: The divisional fire.

MR. RADEMACHER: VYes. And if ycu had a fire that
wiped out the whole control room, you would go to the
remote shutdown panel, which you saw =---

MR. EBERSOLE: That is probably the best
organized panel you have got for shutdown.

MR. SIESS: Well, that is what is it for..

MR. TERRY: Okay. Additionally, the same people
that have been involved in the review of the pla..t layout
have been involved in the human factors control room design
review, which is currently being condhcted, and these same
personnel, or not the same personnel at least in all cases,
but ouf operating personnel have been involved in control
room panel mockup reviews during the initial cohceptual
phases of the control room design.

I would add also that in terms of the human
factors review, while the control room was being staged in
San Jose, we did perform more or less an intermediate
control room design review in order to identify any changes
that might be necessary and implement those prior to
delivery of the panels.

Overall it is felt that the systems interaction
related evaluations I have just discussed provide

additional assurance that systems interaction concerns zare
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1 addressed.

Furthermore, while changes have resulted, the
result of virtually all of the above programs or

evaluations, it is not felt that the results of the

w &S~ WwWwnNn

evaluations are indicative of major deficiencies in the

6 Nine Mile 2 design or in terms of implementing the

7 established principles of defense in depth we talked about
8 earlier,

¢ (Slide.)

10 Numerous programs exist to assure that systems

11 interaction concerns are properly implemented both in the
12 design process and in the physical installation.
‘ 13 Design. review testing and inspecfion programs
14 provide assurance of implementation of systems interaction
15 considerations. Fpr example, in the design process
16 multidiscipline review of design documents and independent
17 design review are used to assure incorporation of systems
18 interaction considerations in the design outputs, primarily
19 specifications and drawings.
20 Furthermore, preoperational testing provides
21 actual simulation of accident scenarios and specifically
22 verifies many of the systems interaction interfaces.
23 Additionally thermal growth and vibration
24 monitoring performed during startup testing further

verifies the adequacy of the installation,
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As part of the implementation of the seismic two
over one program and the thermal growth verification
program, actual walk-downs are performed to assure that
physical requirements are met.

To ensure that designs are kept up to date
ongoing reviews and evaluations are performed of current
problems and concerns with are identified by the NRC and
industry in documents such as NUREGs, bulletins, circulars,
SOERs form INPO, et cetera.

Finally, I would like to mention the Stone and
Webster engineering assurance program, including its

technical audit program, which is currently being reviewed

‘with the NRC and may be an -acceptable alternative to an

independent design verification program.

Niagara Mohawk engineering personnel also have
been extensively involved in review of the design through 2
formal design review process which is procedﬁtalized and
was originally included as part of our PSAR.

All of the above provide assurance that systems
interaction considerations are implemented in both design
documents and physical installations.

MR. SIESS: You mentioned that some changes were
required. Could vyou give any examples of say a change that
was required by the design review and/or a change that was

required as a result of a walk-down?
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MR. TERRY: The walk-downs themselves have not
been performed to a large degree. These walk-downs, some of
them are starting now, but most of those are going to be
involved when the plant physical design is completed. For
example, the two over one walk-down is going to be done
when that area is basically completed in terms of physical
installation.

In terms of design review, though, just to give
you an example, on the Niagara Mohawk design review we
basically went through three phases of review. We had
initial conceptual type reviews that were performed.

MR. SIESS: What I asked was not what you did,
but any change, just an example of a change that resulted
from this. .

MR. TERRY: Let's see. There were hundreds of
changes that resulted from the design review process.

MR. SIESS: 1 am talking about system
interactions. That is the subject. A system interaction
that was discovered in a design review and it required a
change.

MR. TERRY: I am sure if I went through the list
there would be a number of them, but --- :

MR. SIESS: Well, that is all right. If you think
of it later, let me know.

MR. TERRY: Doug, do you have any that come to
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mind right now?

MR. PIKE: I guess I can't think of anything that
you would call a systems interaction. One of the big ones
that sticks in my mind was the steam supply to the RHR ieat
exchanger for the isolation cooling mode of that system.

We felt, based on our operating experience at
the Fitzpatrick plant that it was not adeyuately sloped and
draine& to preclude water hammer, if that system had ever
been put into service.

As a result of that, we have made changes to
that system to improve the ability to drain that system
prior to putting it in service.

. MR. SIESS: Well, I wouldn't call that a systems
iﬁteraction.

MR. PIKE: No, I understand.

MR. EBERSOLE: Let me try one. I was admiring the
Limerick design which anticipated failure of these valves I
spoke about earlier, and it is so compartmentalized.
the steam lines and water lines, such that if a prolonged
discharge occurred, true it would destroy the equipment in
that compartment, which was a part of the destructive
process anyway, but it would be confined in some chase, so
to speak, and discharged to atmosphere, much as it would
be in the turbine hall. It is kind of a forward looking

compartmentalization process. Now did you do that?
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MR. TERRY: Well, ves, in terms of
compartmentalization on ECCS equipment and things of that
nature, yes. As a matter of fact, in the next presentation,
we will be talking aiout that through the use of the
auxiliary bays and that kind of a thing.

MR. EBERSOLE: Great.

MR. TERRY: So that definitely has been done.
That was done a long time ago.

MR. EBERSOLE: Well, that was a rather reliable
escape form the hypothetical valve failure,

MR. TERRY: Yes.

MR. SIESS: Any other questions?

MR. EBERSOLE:. No. %

MR. SIESS: Thank yéu.

I ﬁhink we will try to schedule the break a
little closer to the scheduled time. So we will go on with
the next item.

MR. ZALLNICK: Mr. Terry will make the
presentation on decay heat removal also.

(Slide.)

MR. TERRY: Today I would like to have a brief
discussion relating to decay heat removal. I will be
providing a brief summary of the systems involved in decay
heat removal, but the concentration of the presentation

will be on design enhancements which have been implemented
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at Nine Mile Point, Unit 2,

(Slide.)

Just by way of a very quick overview, the next
slide delineates those systems which are involved in decay
heat removal. These systems are reactor core isolation
cooling, the residual heat removal system, which of course
has multiple modes of operation, including suppression pocl
cooling, steam condensing, shutdown cooling, alternate
shutdown cocling, low pressure coolant injection and
containment spray.

MR. EBERSOLE: I have got a little problem with
the caption. Only one of the systems up there gets heat out
of the containment, the second‘one. |

MF.. TERRY: Yes.

MR. EBERSOLE: So it is really core decay heat
removal.

MR. TERRY: Yes, but in order to get the heat out
you have to transfer it from the vessel to the pool.

MR. EBERSOLE: All right. Do you have an
equivalent slide on containment heat removal? '

MR. TERRY: Containment heat removal?

MR. EBERSOLE: After you get in the suppression
pool how are you going to get it out?

MR. TERRY: Well, the primary method that we have

is pool cooling, suppression pool cooling.
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1 MR. EBERSOLE: RSR, that is one system.
2 MR. TERRY: Yes.
. 3 MR. EBERSOLE: Go ahead.
4 MR. TERRY: In terms of safety grade systems.
5 MR. EBERSOLE: Yes, I understand.

6 MR. TERRY: The other three systems are

7 high-pressure core spray, low-pressure core spray and

8 automatic depressurization system.

9 (Slide.)

0 As can be seen, Nine Mile Point, Unit 2 has
11 similar normal and emergency decay heat removal systems to
12 other GE BWR/5s.

" ’ 13 What I would next.like to review'are certain

14 enhancements which have been implemented reiating to

15 reactor building design and equipment location which we

16 believe contribute to improved overall maintainability and

17 reliability of these systems.

18 Another item I would just like to mention here

19 is that Niagara Mohawk's specified that GE provide 1.15

20 service factor motors for use on RHR and LPCS pumps:

21 MR. EBERSOLE: If you hadn't done that, what

22 would have gotten?

23 MR. TERRY: 1.0 service factor motors.

24 MR. EBERSOLE: You mean they don't put as much in

25 that as they do a washing machine motor?

AR
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MR. TERRY: I can't answer that, but all I can
tell you is that we specifically specified that for Nine
Mile 2. '

MR. EBERSOLE: That is a standard number for
utility apparatus?

MR. TERRY: Yes, in terms of what Niagara Mohawk
would normally buy, that is true, but in terms of the
NSSS supply, that is not a problem.

MR. EBERSOLE: You are giving me a bad thought
that they skin down these critical motors down to a 1.0 as
a scandard practice. Is that true?

MR. TERRY: The standard design is a 1.0 service
factor motor.

MR. EBERSOLE: That is very interesting. You can
mark that, Jeff.

(Slide.)

MR. TERRY: The containment design at Nine Mile
Point, Unit 2 represents what we believe is an enhancement
in a traditional Mark II containment design. It is further
representative of Niagara Mohawk's design philosophy to
provide additional space for operability and
maintainability. The résults of this philosophy are
reflected in Nine Mile Point, Unit 1 and other Niagara
Mohawk generating stations which were designed by Niagara

Mohawk.
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The reactor building at Nine Mile Point, Unit 2
has been enlarged by the addition of North and South
auxiliary bays. These auxiliary bays extend from elevation
175, or the reactor mat, to final grade elevation, 261.

The addition of these auxiliary bays relieves
congestion that is typical inside most facilities. It is
also felt that the auxiliary bays enhance reliability of
the RHR and ECCS equipment by permitting distinct isolation
compartments.

MR. SIESS: Does that first bullet mean that the
Mark II containment at Nine Mile Point, Unit 2 is larger
than those at the other plants?
¢ MR. TERRY: Yes.

MR. SIESS: Larger in which direction, the
diameter?

MR. TERRY: The primary containment is about two
feet larger in diameter. I will be covering that, but that
is what it is.

MR. EBERSOLE: May I ask sort of a fundamental
gquestion. How many trains of RHR have you gotten in the
context of motors and exchangers?

MR. TERRY: There are two heat exchangers and
three motors.

MR. EBERSOLE: Now remember the original old

doughnut design had four trains, but it took all three or
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four in the initial stages of operation to get the heat
out, but then you could regress down to one later. This
permitted the thesis that you didn't need maintainability
and that in the long term you would have at least one left.

You know, the single failure criteria was based
on the notion that you were really talking about a point
in time very short, like a scram. It didn't include the
notion that you had to keep running for three months.

So one then begins to invoke failures in time

and is it adequate to have a single failure and then ride

11 on one pump for three months.
12 That bring up the notion are you going to repair
13 after contamination due to an accident and what is your
14 logic here? Do you compartmentalize and drain to permit
15 subseguent repair in case you have initial failures at the
16 beginning point of an accident?
17 MR. TERRY: Well, certainly these are areas that
18 we could get into in terms of the pumps themselves and the
19 auxiliary bays.
20 MR. EBERSOLE: 1If they had been handling
21 contaminated coolant, could you scour them out and go in
22 and fix them?
23 MR. TERRY: I can't really address exactly what
‘ 24 can be done there . |

25 MR. EBERSOLE: It gets particularly interesting
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MR. EBERSOLE: It gets particularly interesting
when you have only two trains.

MR. TERRY: Yes,

MR. EBERSOLE: And here it is somewhat in
between.

MR. TERRY: Yes.

MR. EBERSOLE: Have you given any thought to how
long you are going to last for three months on three
trains?

MR. RADEMACHER: I have an answer to your
guestion.

MR. EBERSOLE: All right,

MR. RADEMACHER: Yes, we have. In our EQ program
basically we qualify the equipment long enough so that the
doses after a cleanout of the RHR system we coulf go into
the auxiliary bays and repair that equipment and put that
in service and go to the other aux bay and repair that one.

MR. EBERSOLE: Okay, fine. Thank you.

(Slide.)

" MR. TERRY: The slide on my left provides a
schematic view of the floor plan for the reactor building
at elevation 175. 1I think it was fortunate yesterday that
you had a chance to look at the auxiliary bays in the model
S0 you can appreciate more in elevation view just what they

look like.



211

Note that the equipment included in the north
auxiliary bays are the LPCS pump and RHR pump and heat
exchanger bay. In the south auxiliary bay are the RHR pump
and heat exchanger, loop B, and RHR pump, loop C.

Finally, within the confines of what would be
the normal bounds of a typical Mark II reactor building are
the HPCS pump and motor and the RCIC turbine and pump.

I believe that a view of these slides clearly
shows the advantage of the auxiliary bays in terms of
aliowing additional space for equipment and additional
capability in terms of containability and operability.

(Slide)

The Nine Mile 2 design has been ;urther enhanced
to prevent loss of NPSH due to decay ﬁeat removal due to
lowering of suppression pool level.

Flood troughs are included which segregates
suction line leakage into watertight compartment houses.
You can see, and I will have an elevation view in a minute,
but you can see here in plan view where the flood troughs
are located.

(Slide.)

The next slide on my left is an elevation view
of the flood trough installation. As can be seen, leakage
form a suction line is collected into a sump and control

room enunciation is provided if flow to these sumps exceeds




‘"What this system allows for is maximum credible
leak detection within two minutes of such leakage
occurring. It should be noted that this maximum credible
leak is calculated based upon NRC mechanical braxach
technical position 31 for moderate energy systems.

To bring this totally into perspective, assuming
leak isolation, takes one and a half hours between the time
of enunciation, associated investigation of the problem as
well as isolation, This maximum result in water loss
represents only seven inches of suppression pocl level.

(Slide.)

I would also like to mention certain

enhancements that have been made to the suppression pool
and primary containment at Nine Mile Point, Unit 2, As I
mentioned earlier, the primary containment diameter has
been increased by approximately two feet which provides for
an enlarged primary containment volume which aids in
reducing c¢agestion and increasing the total available
suppression pool water inventory.

Additionally, the entire suppression pool is
lined with stainless steel which both aids in improving
cleanliness of the water therein as well as precluding
long-term degradation of the pool itself.

This basically concludes my presentation on
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removal.

MR. EBERSOLE: May I ask, in view of the fact
that the suppression pool heats up rather fast relevant to
the concrete that contains it and it is lined with a skin
of stainless steel, how do you handle the relative movement
of the stainless steel skin which expands and the concrete
which doesn't? You know, there is a rather striking thermal

grade.

MR. TERRY: Well, first off, it is a metal lined
pool and the pool itself is actually a clad stainless. It
is a carbon steel with about a 1/8th 'nch clad stainless in
that regard. So thit is typically really of other plants.

MR. EBERSOLE: Oh, I didn't know.

MR. TERRY: Yes. The floor plates themselves are
stainless, but the liner going up the pool is actually a
stainless clad material.

MR. EBERSOLE: And you have accounted for the
most severe thermal gradiant on the most rapid heatup.

MR. TERRY: Yes,

MR. KLEIN: That is controlled by the spacing of
our studs that hold that to it. The closer they are, the
more suppression they can take when you get ~--

MR. EBERSOLE: Do you get a little buckling?

MR. KLEIN: The spacing of the studs will control
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MR. EBERSOLE: Tell me, what normally cools the
dry well and the main pump seals? There used to be a system
called RBCCW. What does it now?

MR. TERRY: The dry well cooling is normally part
of the reactor building closed loop cooling system. The
unit coolers inside containment can't be fed with service
water.

MR. EBERSOLE: But they are normally on a treated
water circuit?

MR. TERRY: Yes, it would be treated water. The
reactor building closed loop cooling is a normal feed.

MR. EBERSOLE: So'you have in essence the’
equivalent of a component cooling on PWRs for reactor
building cooling, dry well cooling? It is a closed treated
loop?

MR. PRACHT: The reactor building closed loop
systewm is nothing more or less than demineralized water.
There is no treatment to it in that respect. We found
through Nine Mile 1 operation that it has been very
successful not to have to do any actual treatment of the
water. So it is just a closed loop in and out of the dry
well with the unit cooler.

MR. EBERSOLE: What is the basic reason it is a

closed loop than a standard cooling loop using service




MR. PRACHT: Cleanliness. Long-term fouling is
effectively eliminated as far as that internal loop. Any
fouling that would occur can be picked up rather quickly in
the main heat exchanger outside. It is easy to maintain and
it gives us a lot better reliability.

MR. EBERSOLE: Why don't you have to say the same
thing about the diesel plant?

MR. PRACHT: I am sorry?

MR. EBERSOLE: Why don't you have to say the same

thing about the diesel plant?

MR. PRACHT: Well, in a sense the diesel plant is

the same in that you have a jacket water cooler in which

you also have an internal loop. The internal is a closed
loop, but the direct exchange to the ultimate heat sink is
service water.

MR. EBERSOLE: Right. Thank you. I get the
picture.

MR. SIESS: Anything else, Jesse?

MR. EBERSOLE: No.

MR. SIESS: Thank you.

The next item has té do with the containment and
the staff experts on that are not here. So I think what I

would like to do is go on to Item 17 and following that we

will have a break.
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MR. EBERSOLE: Chet, I forgot one thing.

MR. SIESS: Go ahead, Jesse.

MR. EBERSOLE: We were on decay heat removal. At
this point I had a notation here to bring up the topic
which I would like to have you talk about that I referred
to earlier whose concept was envisioned some l15-odd years
ago, and we recently found Limerick is going to sort of
patch together this system and the ABWR and perhaps even
GESSAR 2 will use it,.

It becomes interesting, according to how you
designed it, in virtually anv kind of decay heat removal
malfunction, and it is called in its final stage a UPPS
system, ultimate plant protection. i don't know what
Limerick is going to call it, but it is a patched up
version of the formalized design which GE is developing for
ABWR.

Basically it is no more than opening the
pressure vessel, the SRV, some fraction of the total number
by.gas or whatever, providing an independent probably
engine driven source of low pressure water to keep the fuel
covered, and it permits the steaming of the vessel to the
dry side of the dry well, allows ultimate heatup of the
suppression pool and transfers steam to the back side where
it is passed to atmosphere prior to core damage. Thus, it

is a preventive system. It is not a mitigating. It



mitigates accidents, but it doesn't mitigate core damage.
And it is so simple that you can easily qualify it for
virtually any kind of a particular objective you want,
whether it be fire, seismic or sabotage or whatever.

I would just like to know to what degree you are
coupled to that effort in the context of reviewing ‘
Limerick, Grand Gulf, et cetera. There are many plants
that are looking at this because of its fantastic
simplicity and apparently the consequential reliability
that it might have.

MR. ZALLNICK: Mr, Carl Terry, the Manger of

Nuclear Engineering will respend to that.

MR. TERRY: Where we are on that, we are familiar

with basically what is done in the UPPS system., What we

have done up to this point is we have examined what it
would take, first off, to vent the containment. Right now
if we were to do that, there are some modifications that
would need to be done in terms of containment purge and
being able to actuate those AOVs under a loss of power.
That could be done.

The other thing that is being looked at right
now, as we indicated previously, we are doing a station
blackout analysis. One of the things that GE is looking in
that evaluation are the capabilities of our fire pumps to

be able to provide water to the vessel utilizing this type
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of a system.

Additionally, we are taking a look at what kind
of cross-connecticns could be made in order to tie the fire
system into say an RCIC injection line or some other
injection.

MR. EBERSOLE: So you have an active effort to
pursue that?

MR. TERRY: Oh, yes. Like I say, we will be
getting information in terms of what needs to be done and
what can be done on that system probably about mid year.

MR. EBERSOLE: One of the major advantages of it
is of course it is highly comprehensible in comparison to a
decay heat removal train which ii dependent on a daisy
chain of 25-odd elements. And certainly almost anybody can
understand how this can work, possibly inciuding the
public, which I am confident do not understand how this
thing is done now.

MR, SIESS: Since this type of system is not
required by any of the NRC's regulations at this time, are
you looking at this from the point of view of protoct!hq
your 35 billion investment, or from the point of view of
protecting the healt . and safety of the public or both?

MR. TERRY: Well, really we are looking at it
more from the perspective that Dr. Ebersole indicated,

which is to be well aware of what is being done in this
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area and also what it would take to implement such a thing
at the plant.

Frankly, in terms of evaluating it for
implementation, we would have to review with the Commission
the fact that it is one of our scenarios and we would be
venting the containment. You know, you are relying upon the
filter effect through the suppression pool to clean things
up and that would have to be reviewed.

Additionally, there would be a need for analyses
in terms of just when do you start to vent in terms of
actuating the system and under what conditions.

So we are really not to the point where we are
looking at this kirnd of thing in terms of emetrgency
operating procedures and that kind of situation. But we are
at least going to be to the point where we are aware of
what it would take to implement a system and it is
something that we will be evaluating in terms of actual
implementation after commercial operation of the unit, It
is not something we are looking at trying to implement
prior to commercial operation.

MR. EBERSOLE: One final thing. The usual death
knell for this thing is the staff's defense of what they
already have by the route of cost risk benefit analyses, a
somewhat hypothetical analytical process which can be

easily made to swing either way.
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In your deliberations what kind of mix of PRA

and judgmental effort do you contemplate doing to make your
final decision on this?

MR. TERRY: Well, I think that the primary area
really the degree of reliability that you have in being
able to feed AC power to your RHR pumps. That is really the
critical factor.

Frankly, from Niagara Mohawk's perspective and
our overall system standpoint, we feel we do have a highly
reliable AC power system. This is to a large degree a
judgmental kind of thing, although there is a lot of
information in terms of the true probabilities of the total
loss of AC power, But that would weigh heavily. Right now
from our perspective we really look at that as a very, very
low probability event,

MR. EBERSOLE: Thank you.

MR. SIESS: Okay. Are you ready to ¢o on with
No. 172

MR. ZALLNICK: Yes, sir, The topic of
instrumentation for detecting inadequate core cooling will
be presented by Mr. Doug Pike who was previously
introduced. He is the As;istant Project Engineering
Manager.

(Slide.)

MR. PIKE: I am Doug Pike, the Assistant Manager




of Project Engineering. I will talk about instrumentation
to detect inadequate core cooling.

(Slide.)

Basically as a result of Three Mile Island the
Commission required that licensees shall have
instrumentation that provides unambiguous, easy to
interpret indication of inadequate core cooling.

(Slide.)

We are a member of the BWR owners group and we
have been participating and following the activities that
they have been working in this area with NRC by the way.

As a result of the NRC concerns, two studies
through the BWR owners group were performed. One was an
evaluation of present level instrumentation in BWR's. The
other was an evaluation of inadequate core cooling and the
need for additional ICC instrumentation,

The basic conclusions of those studies were,
first of all, in a BWR water level is a conclusive

indication of inadequate core cooling. They did find some

problems with existing water level systems that were plant

specific.

They made some recommendations for improving
existing systems and procedures, by the way. A PRA as also
performed on a generic plant model to put some of the

problems and potential improvements into perspective.
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Some of the conclusions of that PRA. First of
all, they found a water level measurement contributes about
eight percent of overall plant probability of core melt,
enhancing of the operator's recognition of level
measurement failures and improvement in level measurement
reliability is equall; as effective in reducing risk as is
adding new ICC devices and, last of all, that the reduction
in risk is so small that additional ICC devices are not
required.

MR. EBERSOLE: We I guess asked a few questions
yesterday, but maybe you can clarify the picture. 1In the
presence of the worst hypothetical dynamic event in the
containment, which I guess is the large LOCA, can you
comment on the hypothetical -- well, I shouldn't say
hypothetical, but the probable real damage that will be
done to water level instrumentation and to the amount of
residual equipment that is left to give you redundancy to
do what you are supposed to do?

MR. PIKE: To clarify what we discussed
yesterday, again we do look at'high-onergy line breaks in
the primary containment.

MR. EBERSOLE: The large LOCA is one.

MR. PIKE: Yes, As far as damage from jet
impingement from those breaks, we identify the potcntia;

targets and then we take a look and see if we can mitigate
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that specific break scenario with those targets Jdamaged,

and we also look at a single failure in the redundant
division.

MR. EBERSOLE: That second single failure is not
consequential but it is random, right?

MR. PIKE: Yes.k

MR. EBERSOLE: Otherwise, it would be guaranteed
to occur when the accident did.

MR. PIXE: And then if we can mitigate that
accident with those conditicuns, then that target may not be
protected. Otherwise, it would be protected from that ----

MR. EBERSOLE: Well, did you realize it in this
design in.the presence of.this violen; LOCA?

MR. PIKE: Again, I am not familiar with the
exact things that were looked at. However, you define what
is causing the LOCA, which line break and so on and so
forth.

MR. EBERSOLE: It implies against that 180 degree
separation logic that on either side there is redundancy.

MR. PIKE? That is correct.

MR. EBERSOLE: 1Is there?

MR. PIKE: Yes.

MR. EBERSOLE: Good. Thank you.

Sorry, I meant on both sides and that means

four because one side is torn away.



MR. PIKE: 1If one side is torn away, there is
sufficient redundancy on the other side, yes.

MR. EBERSOLE: Good. Thank you.

(Slide.)

MR. PIKE: Some features of our Unit 2 level
measurement systems. We have pretty much the BWR 5 plant
specific design. We measure level via differential pressure
of the water in the reactor vessel compared against a
reference standard. We measure the differential using a
Rosemount pressure transmitter which transmits that signal

back to the control room to various indicators, recorders

and trip units.

It has been shown that this Rosemount analogue

transmitter and trip system is highly reliable, it is

testable at power, it minimizes spurious operations and
minimizes instrument drift.

Incidentally, at Unit 1 we originally had the
old mechanical pressure switch system. That was changed
out, as Mr. Stuart indicated yesterday, and they have
conclusively shown that that resulted in a significant
reduction in inetrument drift and spurious operation, and
this has been shown at other plants also.

Our system has redundancy and diversity built
in, namely, things like the 180 degree separation of the

sensing lines inside the containment. We have also
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separation as far as similar functions, in other words, the
reactor scram for low water level is on completely
different sensing linec than the ATWS water level scrams.

We just mentioned our jet impingement study
inside the containment.

We also took a look at the worse case reference
leg failure coupled with an additional single instrument
failure in the redundant system and found that for the
worse case the core still remains covered without operator
action.

MR. EBERSOLE: May I ask you this. I am almost
sure that the full committee will raise a gquestion about
one of the common topics now, which is overfill of the
steam generator in the context of what does it db to the
main steam system. I don't think the boilers have the
problem because they run on level anyway. Well, so dc the
PWR's for that matter. But you have a multiplicity of level
controls.

MR. PIKE: Yes, sir.

MR. EBERSOLE: Are these safety grade?

MR. PIKE: The high-level trips for your
high-pressure core spray and RCIC are full safety grade.

MR. EBERSOLE: What about main feedwater?

MR. PIKE: Feedwater and turbine trip are not

safety grade. However, we have specifically bought highly
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reliable non-safety grade equipment. We have a logic there
that it is a two out of three logic, and we also have tech
spec requirements on those instruments for surveillance
testing.

MR. SIESS: BHow does the highly reliable
non-safety grade equipment differ from safety grade
equipment physically?

MR. PIKE: It probably doesn't. It is a matter of
the kind of QA programs that are applied.

MR. SIESS: Thank you.

MR. EBERSOLE: Probably not seismic.

MR. SIESS: It is probably the same piece of
equipment.

MR. PIKE: Pardon me?

MR. SIESS: T would suspect it is the same piece,
of equipment without the paper.

MR. PIKE: I can't say that it definitely is. I
am not sure, but it would be the same or equivalent, yes.

MR. EBERSOLE: Well, there is some number in your
PRA which is not zero that you might overfill and stack it
up right to the turbine stop valves. Are you prepared to
do that without knocking the steam lines down?

MR. PIKE: I can't answer that gquestion. I am not

sure whether the steam lines have been analyzed for that

event or not.
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MR. ZALLNICK: Mr. Rademacher can address that,

sir.

MR. RADEMACHER: We have analyzed that case and
the main steam lines can handle the water.

MR. EBERSOLE: With the normal hangers?

MR. RADEMACHER: Yes, sir,

MR. EBERSOLE: Thank you.

(Slide.)

MR. PIKE: This just gives you a quick indication
of what kind of level indication we have in our control
room. We have 10 separate indications of reactor water
level. As you can see, the fuel zone and wide range are
safety grade-and all the others are backed up with
uninterruptible power supplies.

(Slide.)

Instrument ranges. We have five separate ranges
that provide level indication from below the core to above
the reactor head flange. All of thse ranges are referenced
to a common zero, a common water level reference, and the
safety related fuel zone and wide range indication are fed
to our SPDS displays for trending and invalid data
indication.

MR. EBERSOLE: Could you tell me what level trips
the high-pressure core spray? What trips it to go into

operation?
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MR. PIKE: High-pressure core spray?

MR. EFBERSOLE: Yes.

MR. PIKE: Low water level or high dry well
pressure.

MR. EBERSOLE: Either?

MR. PIKE: Either, yes.

MR. EBERSOLE: Thank you.

(Slide.)

MR. PIKE: Some of the problems that have been
identified in the owners group studies with systems. One
concern is uniform heating in the dry well and its effect

on the sensing lines in the dry well. That is not a problem

.at Unit 2 because our sensing and reference legs for the

narrow, wide range and fuel zone instruments all have the
same vertical drop inside the containment. So uniform
heating of those legs does not result in any net change in
indicated water level.

The other main concern is conditions where
you could get flashing and boil off of the reference leg
sensing line., This generally occurs when the vessel
saturation temperature drops below the saturation
temperature of the water in the sensing lines.

It has been shown for pipe breaks inside
containment that protective action occurs before these

level trips are adversely affected for these scenarios.
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For long-term effects our emergency operating
procedures provide for the following. They instruct the
operator in avoiding the situation, it instructs the
operator in how to recognize and respond to the situation
if it occurs as far as actions to be taken on either
increasing dry well temperatures when vessel saturation
temperature equals dry well temperature and for total loss
of level indication.

We also have a safety related dry well
temperature monitoring system which will alert the operator
to increasing dry well temperatures, and he can use this
system coupled with the reactor pressure indication to
determine when flashing and boiling'dff conditiogs are
probable.

MR. EBERSOLE: Let me ask a question about the
instrumentation that sends a signal to such things as the
low-pressure valves between high and low pressure systems
or valves which open to supply water to the core from
high-pressure sprays or RCIC in this case. Are there any
instrument line breaks which will synthesize a low pressure
signal and be one of two redundant signals which then tells
the low to high-pressure valving to do what they are
supposed to do and find that they are up against an
impossible torque load and they trip out in common?

Are you with me?
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MR. PIKE: Yes, I understand your question, and I
am trying to recall the logic involved with the high and
low pressure interlocks.

MR. EBERSOLE: It is kind of a one-track start to
a common mode failure.

MR. PIKE: We are looking at reactor pressure
here and not level.

MR. EBERSOLE: Yes,

MR. PIKE: Basically our reactor pressure systems
are the same as the level systems #s far as the number of
sensors, the logic involved, the way they are routed and so
forth. : |

MR. EBERSOLE: Here the hypothesis is though that
you synthesize a signal which locks the valves on a tripped
out mode and then subsequently you get a low level because
you really did have a leak in the primary vessel.

MR. PIKE: 1 guess I can't answer that,

MR. EBERSOLE: Later on maybe when we get
together we ---

MR. PIKE: I will have to look into that.

MR. RADEMACHER: Are you questioning that the
valves will open up at high pressure.

MR. EBERSOLE: That they tried to open, but
they are unable to because they don't have the ability and

thus they torque out and trip and then you will need them a
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half an hour later.

MR. ZALLNICK: But you are saying this is the
result of an instrument line rupture =---

MR. EBERSOLE: Yes, right.

MR. ZALLNICK: =--- and that you are getting a low
water level because of an instrument line rupture?

MR. EBERSOLE: I get a one out of two invalid
low-pressure opening signal.

MR. RADEMACHER: 1If I might address that azt this
time then now that I understand the question.

MR. EBERSOLE: Sure.

MR. RADEMACHER: We originally had I think a 750
psid transmitter that tripped these valves. Subsequently we
have committed to the NRC to add an additional 100-pound
permissive. Therefcre, if a single instrument line were to
break, we could still have the redundant permissive, and if
that was not initiated, then the valve would not try to
open up under that condition,

MR. EBERSOLE: Are you telling me they have
independent impulse lines for each division?

MR. RADEMACHER: I beli-ve that is the case. I am
going to have to check on that. It was a special hundred
pound .rip that we had that goes directly to the reactor.

MR. EBERSOLE: I wish you would because sometimes

you find that the IEEE divisional logic was never applied
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to the impulse lines.

MR. RADEMACHER: Okay. I think that went right
back to the beginning and it has a separate line, but we
will check on that.

MR. PIKE: That concludes my presentation on
inadequate core zooling.

MR. SIESS: 1Is there anything that you have
described for the ICC instrumentation on Nine Mile Point,
Unit 2 that is significantly different than that for other
BWR 5's?

MR. PIKE: No.

MR., K SIESS: Thank you.

Let's see, did 1 say we would have a break?

MR. EBERSOLE: Sooner or later.

MR. SIESS: Well, we are only a few minutes late.
it is now 10:20 and we will reconvene at 10:35 and take
mp the next item, and I as.ume the containment item will

still be deferred.

(Recess taken.)

MR. SIESS: I would like to continue with Item
18, ATWS.

MR. ZALLNICK: Yes, sir. The presenter for ATWS
is Mr. Norman Rademacher., Mr. Rademacher has 10 years of

nuclear BWR experience with Niagara Mohawk. He is the

nuclear design coordinator. He has worked on engineering
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also at Unit 1 and Unit 2.

(Slide.)

MR. RADEMACHER: Good morning.

My name is Norm Rademacher. I am the Nuclear
Design Coordinator for Nine Mile Point, Unit 2.

(Slide.)

Back in June the NRC issued 10 CFR 50.62 which
requires mitigation of ATWS for Nine Mile Point, Unit 2 and
it required alternate rod insertion, recirculation pump
trip and automatic stardby ligquid contrel.

It was published in the Federal Register. In the
comments it also addressed reactor trip system reliability
assurance anpd challenges to safety systems,

(Slide.) A

Nine Mile 2 is installing an alternate rod
insertion subsystem, a recirculation pump trip and
automatic standby liquid control, and we are in conformance
with 10 CFR 50.62.

We are currently preparing our submittal to go
into the NRC to describe our designs,

(Slide.)

Anticipated transients without scram rules,
which were published as part of the Federal Register,
addressed many aspects of the design, and this slide

basically summarizes what the rules reguired.
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As I have noted here, we are in conformance, or
in fact in some cases we are even a little bit better off.
For example, in redundancy it is not required, but we are
redundant and most of our equipment iz safety related.

(Slide.)

The rule did not require seismic
qualification, but ours is seismic.

As far as quality assurance, there was a recent
publication by the staff that indicated that the ATWS
equipment need not be quality assurance category one, and
basically all of ocur equipment is category one or separated
from category one.

| We also have a safety related ﬁﬁwcr supply which
is even more than what is required by the rule.

Another point that the ACRS wanted to =---

MR. SIESS: Let me interrupt a moment in talking
about the QA level. They didn't require this to be QA'ed 2t
category one, right?

MR. RADEMACHER: That is correct. They published
some rules and some guidance that said ---

MR. SIESS: Now I have been reading a lot of the
responses from various licensees about the QA level, and
some people have seemed to think that it is a multiple
level QA system and they are not too happy with it, and

they would either like to be category one or just good
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industrial quality.

Now you chose to make some of these things
category one, right?

MR. RADEMACHER: This is one of the cases where
Niagara Mohawk made a decision on its own prior to any rule
coming out, Back maybe two or three years ago we decided on
the N<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>