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PROCEEDINGS

The following interview of Mr. Kyle Jones was held at
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Plant Vogtle, Administration Building, on Monday, March 26th,

1990 at 7:13 p.m,
Members present with the Incident Investigation Team,

[11T] were as follows: Mr. Alfred Chaffee, |[team leader |,

Mr. Bill Jones, Mr. Harvey Wyckoff, Mr. Rick Kendal, Mr. Paul

Dietz, Mr. Mike Jones, Mr. Warren Lyon, Mr. William Lazarus,

Mr. Gene Trager, and Mr. Garmon West, Jr.

EXAMINATION

BY MR. CHAFFEE

Q. This is March 26th at 7:13 in the evening and this

is the 1IT team at Vogtle. And your name is?
A. Kyle Jones.
Q. And your position?

A. 1 was an extra control room operator that day.

Q. Okay. How long have you worked for Vogtle and what

positions?

A. I came to Vogtle, January of 1984 as a plant
equipment operator.

Q. Would you tell us what -- you know, what you
observed and what happened during the event on Tuesday?

A. Okay. 1 had been taking the operator logs in the
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control room when the blackout occurred -~ lost power. And
the diesel generator started and then it tripped back off as
loads started sequencing on., And before all of them got
loaded or, it tripped off. At that time, we contscted the
outside operator to have him go to the diesel and see what
kind of alarms he had; see if he could find out anything

about why the diesel tripped. And he got out there and
reported batk that he had one target relay, or not a relay but
Jjust a target trip, and that he saw no other reason for it to
trip. At that time, the 85 and 08 decided that we would need

to reset the sequencer to get the diesel started again. We'd

let it load up. We let it start in auto with the loads being
pulled lock and then we'd load them on ourselves, 8o 1 was }
talking to the operator at the diesel. We reset the
sequencer, the diesel started up, breaker closed in; the
output breaker on diesel, and then NSCW was loaded onto it.
Right after NSCW was loaded on it, we loaded on the MCCs so
the NSCW discharge valves would have power to them.

Q. Did you actually turn the switches? Were you
loading them or did you observe that?

A. No, 1 was -~ ] was on the head or on the
Gai-tronics with the man at the diesel.

Q. But what's the "Gai-tronics"?

AL That's the intercom system. Okay. That's how we

established cn munications to start with with the diesel.
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Again, the diesel tripped, and that time the operator out
there reported that he got ~~ the first thing -~ the first
alarm he saw come in was the jacket water low pressure trip |
alarm, and it was fol'owed by several other alarms, one of :
them being the jacket water high temp and 1 don't -« | don't
know what the other ones were that came in at the time.

The 08, the 85, and the rest of the crew talked
again and decided probably that the best thing to do would be
to emergency start it and monitor the parameters. So we sent
a SRO out to diesel, sent another SRO down to the sequencer
to reset it again., This time we started the diesel. COkay,
before we started the diesel, we put everything =-- pulled a
lock again, all the pumps; NSCW, CCW. The diesel was
emergency started, came up. We had a few alarmes come in,
normally comes in with a start -- they reset. We had a
sensor malfunction alarm that stayed in.

Qs You said when the diesel normally starts, you did
get some alarms and then --

‘ Yes,

Q. ~= then they go away?

A Yes., Yes, we always get some jacket water
temperature alarms. They'll come in and then they'll -~
they'll reret. And they did that; they came in and reset,

We had that one -- we had the lube oil low level that staved

in and a sensor malfunction alarm that stayed in. 8o we went
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ahead and loaded the NSCW on and by that time, I was on the
headsets with -~ talking to John Acree at the diesel.

Q. Okay. 1s it possible that one of the alarms you
normally get in and then goes away is -~ that's a low jacket
water pressure?

A, No, it's not., That's a == the alarm low jacket
water pressure is a -~ is & low jacket water pressure trip.
So if you get that in it -~ it'll trip.

Okay. We loaded the NSCW on for diesel cooling,
waited the forty-~five seconds and the valve stroked open and
temper -~ temperatures stabilized on the diesel, and this
time it maintained ~- it stayed running. And the PEQOs -~ we
had three PEOs at the diesel end with Mr., Acree and they

started right away taking the operator logs. We also had

them =~ them monitoring the oul pressures and all when we did

start it,

After we saw that the diesel was going to run this
time, then we loaded on the CCW and then got RHR back in
service for cooling. Then it was ~- then the main thing was,
they wanted to get RAT "B" put back in service so we could
put "B" train, "B" bus back in; and so we started working on
that and got it returned to service after, 1 don't know how
leng, maybe about an hour and got "B" A03 put back in

servica.,
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- failed, there was another sensor that -- that if that sensor

EXAMINATION

BY MR, DIETZ

Q. What was your involvement with the bringing RAT “R"

e e e —— ———cil}

back to service?

A. 1 == 1 didn't have any involvement. 1 was on the
headset with the diesel and monitoring that and keeping
status between the diesel and the control reoom. 8o some
other operators worked on getting the RAT back in service.

Q. There was no difficulties or any kind of
aifficulties while any of this was taking place with the
diesel?

A. With the diesel, we had that -~ Lhe sensor
malfunction in. We gnt the ARP out on that and went through
it, and we alsc had other personnel at the diesel by that
time, maintenance and INC and all. And =--

Q. what sensor malfunction are you talking about?

A, I can't even remember that name of it. 1It's on the
air trip system,

Q. Is this something that can keep the diesel from
gtarting or running or =-

A. It == what the ARP said was that when tnig sersor

failed, if the other seguence -- if the other sensor failed
then the diesel would trip. Okay. So he had you check

control air pressure, and we checked that and it was fine,
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and then the alarm reset. And we alsc had the low lube oil
level in and maintenance added oil to that; cleared that a
lot. |
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BY MR, WYCKOFF
Q. 1'm kind of far.inated by this business of getting

a lot of alarms whenev r the diesel starts, Maybe that's a
natural thing in that, but I'd sure like to knoew a little
sbout it. So have you been down at the diesel room and

you've seen this personally?

A. Yes. We see it in the control room too, alsoc. We
had the same thing.
Q. Okay., Would you tell us a little about it?
What are these alarms?
A. It'd be like a jacket water low temperature in, low
temperature out, It's the -~ it's the low temperature alarm.
Q. The water temperatures in and out?

A, Yes,

Q. what other kinds of -~
A. Lube o0il, in and outlet temperatures load.

Q. Lube o0il, temperatures --

A. Uh~huh (yes).
MR, CHAFFEE: But those don't give you
trips though?

A. No, they sure don't.

-
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Q. But has anybody -~ do you know or has anybody told
you why all these alarms pop up?

A. Well, when you start diesel, your jacket water and
lube o1l keep warm system shuts down, end you engine driven
systems pick up., 8o your flow rates change and your flow
rates through your heat exchangers change &nd until the
contrel valves can chinge to compensate for that, then that
low temperature may come in.

Q. But these are non~tripping functions.

A. That's correct.

Q. These are alarming functions. Could it be that if
this switchover and the function of these var‘ - us regulating
valves can affect just plain alarms, it can also affect Ltrip
sensors and what they do? 1'm asking.

A. 1 don't == 1 don't know.

Q. I'm trying to explain all of these trips that we're |

getting in my own mind, and you've introduced a phenomena
here 1 hadn't heard about. In other words, at the time the

diesel starts, we go from the standby systems to the machine

driven systems --
A. That's correct,
Q. ~= and a lot of things go on.

A Yes.

Q. And these things are upsetting all things to do

with oil temperature and oil flow and water temperature --

e
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Q. == and water flow. And these trips t at we see

going out have to do with water pressure and oil pressure?

A. That's correct.
Q. 80 it all seems to -- like it might all tie
together.

A, Well, these -- these low temperature alarms, they
have == they have alwayc come in. 1 mean it's not -~ jt's
not something that started last week. 8o, you know ==

Q. Oh, no, 1 can understand that. But it could be
it's just kind of worked out up until now ==

A. Yeah.

Q. -- and something changed a little more. But there
seems to be kind of a bowl of spaghetti, doesn't it, here.
It's an interesting area at least,.

A Yeah.

Q. It sounds like this is a murky affair that goes on

'

not that 1 know the way out of it, mind you. But it could --

it could have some hope of explaining all these trips that
we're --
A. Yeah, Oh, 1 don't ==~ I don't know. I mean ==
Q. No, 1 don't know either. I just ==

MR, KENDAL: Kyle, 1 have a question,

Y N = N NS .
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1 EXAMINATION

i BY MR, KENDAL

Q. Yeu indicated that you believe that the diesel

generator tripped off the first time before all the loads had

2
3
4
$ sequenced on.
6 wWhat led you to believe that or what indications
-

were there that you believe the sequence had had to complete?

[
' MR, CHAFFEE: And what did you mean by
:

8
9 | "sequenced on"7?
10 | A. Okay. On the diesel; on the loss of power, the
11 | sequencer starts the diesel, it strips the buses and then it
12 loads your needed loads back on.

. 13 MR. CHAFFEE! Does it load this NCSW?
14 WITNESS : NS -- NSCW, it loads on.
15; MR. CHAFFEE: It loads it on?
16; WITNESS ¢ It load on CCW == “A" CCW.
17. MR. CHAFFEE: S0 when vou guys were

18] saying that it tripped before, did it trip before CCW came

19 on?
20 WITNESS: [No verbal response, )
2] MR. CHAFFEE: 1 see I'm getting ahead of

22 the question.

23 Q. [By Mr. Kendal] My guestion is, are Yyou sure that
24 the loads had not completed sequencing, and if you're pretty
25 sure that, you know, just a feeling or was there some kind of

.
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indication, or did you have to go on?

A. I guess it's really just, 1 guess a feeling.

Q. Just your impression from the way things went on?

A Yeah, I didn't think it ~- they had -~ had time to

load all those loads on, I didn't think it ==
that long. 1 know it Joaded on NSCW because I

MR. KENDAL: Do you happen
the last load is that is on in this particular
whatever?

WITNESS : I don't know
don't.

MR. WYCKOFF: Do you think
before the bypassed trip-offs were reset, such
pressure and water pressure, high temperature;
temperature?

WITNESS I'm not sure

MR. WYCKOFF: You made one

it had run
did see th
to know wh

mode or

for sure;

it tripped

as o0il

high water

on that,

other

statement that was kind of interesting and well could be.

at. |
at

sure

out

You said that on the first trip off of the diesel generator |

that you only saw one alarm and that was low water pressure,

ite you kind of sure of that; you really saw it?

WITNESS : That was what the operators
at the diesel told me. Because | -- at that time, 1 was at
the -~ over at the other side of the control room at the RO

desk talking on the page when that came up. And that's what
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the operator at the diesel said, that was the first thing he |
saw come in, and he said that was followed by about five moro:
alarms.

MR. WYCKOFF: 1'd like to ask you one
other thing. These alarms that come on that don't trip the
diesel off but they do come on after you start the diesel,
how soon is it that they come on; & few seconds or a couple
minutes?

WITNESS Yeah, just a few seconds.
1'd say within =~ all of them within ten seconds, they clear.

Q. [By Mr. Kendal] You indicated that prior to the
second start and the second start is the one that after it
tripped after the second start that people went down to the
diesel room and figured out that it was low jacket water
pressure, or 1 guess they saw it in the contrel room that it
was low jacket water pressure, whatever, but before the
second start, the one that you started by resetting the
sequencer, you put loads and pull to lock prior to that
start?

A. Yes, we did do that.

Q. Okay. 8o on the second start attempt and the
emergency break glass start, loads were put and pull to lock?

A, Yes.

Q. So for the second start, the seguencer didn't have

as much stuff to sequence?
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A It didn't sequence on., We had NSCW and CCW and
pull to lock,

MR. CHAFFEE1 Did it seem to you like the

second time it started and operated that it ran longer than
it did the first time?

WITNESS: Yes, it did to me. It
seemed like it did.

MR. CHAFFEE: Does it make any sense to
you that that might be related to the fact that vou perhaps
had some of the loads pull to lock so0 the sequencer didn't
have to bring them on?

WITNESS: 1 don't know., 1 don't
think it == I don't think it had any effect on it.

MR. WYCKOFF1: Are you able to tell us

much about how it's designed relative to air pressure? We've

talked to & number of people and we'll probably run into
somebody that knows, but let me ask you what you understand.
And 1 don't know, This is not -- we've heard that it's
supposed to be able to make about five starts., We're
confused as to how many it makes before it locks out and
wants some manual help, so it's saving air so that you can
have a manual try. Do you know what pressure it is that it

stops trying to start automatically?

WITNESS! A hundred and fifty pounds.

MR. CHAFFEE: And how does it -- when it

lBe
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gets the pressure gets down to 150 pounds, at that point it
will not start or at that point ==

WITNESS It will not auto start., It
will not == it wil) sto; trying to autc start,

MR, CHAFFEE: Does it interlock or
something or it just =-

WITNESS : Yes, itL's interlocked.

MR. KENDAL: Is that in both the

emergency and normal starts or ,ust the normal?

WITNESS: Yes, both.
MR. KENDAL: It's in both of them?
WITNESS: Uh~hul: (yes). That gives

== that gives the operator a chance to determine -~ see if he
can determine why it's not starting and see if he can correct
it and still have enough air left to start it.

REEXAMINAY 10N

BY MR. CHAFFEE

Q. S0 when it gets to 150 pounds, whether that's
enough air or not to start it, the thing has an interlock
that prevents it from auto starting unless the operator takes
some manual action to override that interlock?

A, That's correct.

Q. Can you override that interlock locally at the --

A. That's all you have to do, is take the diesel

generator local control. You take it local control out

]y
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there, then you can start it with less than 150 pounds

pressure in the tanks.

MR, LYON: Can you local control or do |

you have Lo go break glass start?
WITNESS You can == I'm -~ you can
do either start. You can just do a local manual with less

than 150 pounds.

MR, LYON: Either way?
WITNESS Either way.
Q. [By Mr. Chaffee] At anytime during all this

starting during all this starting and tripping of the diesel
did the pressure get down to 150 pounds?

A. No, it didn't,

Q. Do you know how low it went?

A After the first start and before the second start,
it was 210 pounds and I don't know what it was when we did
the emergency start.

Q. Do you know what it was before you had the first
start?

A, It'd be ~- around 245 is what it usually is.

Q. So 1t went from 245 down to 210 after the first
start?

A, Uh~huh (yes).

Q. Is that typical or do you know what the typ~- --

A That's typical, yes.
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MR. WYCKOF¥: Of your knowledge then, the

air pressure never behaved irregularly. It wasn't overly low

at any point?

WITNESS NO .

MR. LYON: Let me make sure |
understand., We started around 240 or so., After the first

try you were at ~-

WITNESS : 210,
MR. LYON: 210,
WITNEES: Uh~huh (yes), with the air

compressors running, pumping it back up.

MR. CHAFFEE: When do they kick in?

WITNESS: They kick in at 225, 1
believe,

MR. MIKE JONES: S0 they're on non-vital

power; the air compressor?

WITNESS: Yes.
MR. LYON: We know those were running.
WITNESS: Yes.
MR. LYON: Because that -- that's new

information for me. ] had never heard that the air
compressors were running.

WITNESS Let me -~ let me say I'm
not sure on that because 1 --

MR. LYON: Okay .

“18=
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MR. CHAFFEE: How would you have known
that?

WITNESS 1 can't remember if 1 ask
if they were running or not.

MR. CHAFFEE: But you had not indication
in the centrel room?

WITNESS: But the ~- no. The
opera.ors at the diesel would know.

MR. LYON: Okay. Now, after the
second start, you didn't have any information as to what the

air pressure was --

WITNESS : No.

MR. LYON: -~ after that second start?
WITNESS ¢ That's correct.

MR, LYON: Okay .

MR. WYCKOFF: At what pressure does it

lock out 80 it won't try to start at all?

WITNESS 1 don't know of any
pressure that it won't try to start. They say that it won't
start below about ninety pounds, just due to =- it won't roll
it over fast enough,

MR. CHAFFEE: why did they go to
erirgency start the third time?

WITNESS: Emergency start bypasses

all but four trips on the diesel.
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MR, DIETZ: And what are the four trips

that remain?

WITNESS: Low lube ©il pressure, high

Jacket water temperature, over speed, and generator

|
|
|

differential,
MR. CHAFFEE: Could you say those again?
WITNESS Ckay. Low lube oil

pressure, high jacket water pressure, I mean, excuse me, high
jacket water temperature, over speed, and generator
differential.

REEXAMINATION

BY MR. WYCKOFF |

0« I noticed up on the board there, there were over
curre - r- ays. Will they trip the machine off? Many plants
don't go out on over current because of the need to pull
safety loads.

A, Yeah.

8 And you didn't mention this here and I can't
imagine them being in the circuit that puts things in and
out. 8o I ask you the guesi.ion, what about those over |
current relays that are up there on the top, are they in
service this entire time? |

A, No, they aren't. That's -- that's the only four
trips that'll trip the diesel on the emergency start.

Q. Are they in service after this perioé?
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e e L e e i e b e L B



ro

L LU S #X

~

O w o

12 |

13

14

15 |

16 |

17
18
19
20

22
23
24
25

-
A, You mean on a normal start?
0. Well, after it's running for -- for the sixty
seconds or whatever it is.
A. On emergency start, they -~ it locks cut all the
other trip signals ~-
Q. Including the over current?
A -~ for the entire run. For the entire run,
Q. Including the over current?
A. Yes. To my knowledge, the four is all that will |
trip it. :
MR, DIETZ: 80 that before the entire i
run, you have to shut down the diesel to put the other trips i
back in? |
WITNESS: Have to reset from local,
shut down the diesel, and put the trips back in.
MR. KENDAL: So to put the trips oack in

does require a diesel shut down? You can't just reset a
button while the diesel's running?

WITNESS: No, you can't reset those
tripped.

MR. KENDAL: You indicated that there
were three PEOs down there that were monitoring diesel
parameters and taking operator logs.

WITNESS: Yeah.

MR. KENDAL: What does taking the logs

w1Bw
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consist of? l
WITNESS There's a procedure 11886
== 11886-C thet -~ it gets your lube o0il pressures, turbo

pressures, cylinder temps, air pressures and it just looks at

-= at most everything on the diesel.

MR. KENDAL: Is thet a procedure for
anytime the diesel starts regardless of --

WITNESS: Yes. We take them when we
run surveillance tests. 1 think surveillance tests directs

you to start them thirty minutes after it started. The

normal system operating procedure directs you to start taking

them ten minutes after it's running. And what we did on this

day was started just as soon as we had the diesel up and we

took them every thirty minutes.
MR. WYCKOFF: Do you have independent

keep warm on both the water and the 0il; each has its own?

WITNESS: Yes.,
MR. WYCKOFF': They're at 170, 180, 1907
WITNESS:: I believe lube oil is at

1

i70. Yeah, it's at 170. And they have a circulating pump

and a heater on both systems.

MR. CHAFFEE. You're very knowledgeable
in these diesels. Have you recently had training in these or

have you previously --

WITNESS: When we brought diesel 1-A

] 8
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back up after this rebuild, I ran it that day. That's one
thing =~ we did the over speed test and setting up the speed
troop all that. I was the operator on it.

MR. CHAFFEE: Oh, so you were actually
out there at the diesel? 1Is that -- or in the control room?

WITNESS: This is -- okay. This
outage -- we tore diesel 1-A apart, right?

MR. CHAFFEE: Right.

WITNESS: They rebuilt it. Wwhen we
brought it back out of the outage, and bring it up to do the
engineering test on it, 1 was the operator at the diesel,
running it.

MR. CHAFFEE: Oh, so, how == I mean a
number of shifts or a shift?

WITNESS: A shift., We started about
-= 1 think we had about six starts that day.

MR. CHAFFEE: Oh, so you actually

observed a start six times?

WITNESS: Yes.

MR. CHAFFEE: Okay. Now, how long ago
was this?

WITNESS: This was -- I can't

remember the date, but it seemed like about a week before.
MR. CHAFFEE: Before the Tuesday thing?

WITNESS Yeah.

~30=
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MR. CHAFFEE: Did any problems occuy
during those starts?

WITNESS: when we first started the
diesel up, we had three indicators that didn't indicate on

the boards, so we shut it down. That was jacket water

pressure, lube o©il pressure, and turbo charger pressure, left

bank. And we found the reason for that was the meters being
isclated. Those meters -- in the back of the panel, there's
isolation valves and they -~ they were isolated. And - but
as far as the diesel running and starting and all, we had no

problem with it., It ==

MR. CHAFFEE: When you started it six
.imes, did those -- the fitst time -~

WITNESS: It's around that many.

MR. CHAFFEE: Okay. Let's say the first

t me you started it, how was it startnd?

WITNESS: It was a manual local start

out at the diesel.

MR. CHAFFEE: Okav. Now, 1is a manual
local start, does that have all the Lrips in or does it
have some --

WITNESS: Yes, it has all the trips
in. Also, another thing J can tell you about that start:
the first two starts were what the vendor called a “"slow

start." They actually -- there's a load limiter on the

B2l




T T e S — R——— e

e s A &

L

o s

10 |
11
12|
13
14
15 |
16 |
17|
H
195
20|

21
22|
23|
24/
25

governor and they dialed it back, and 1'd start the diesel
and then he'd bring it up to rated speed with that. So we
did have problems on that with the keep warm system and all,
but they had already told us that we'd have that because on
slow start, the keep warm system is cut off by -~ the diesel
sends a signal to him to tell him it's started, okay, and it
goes by RPMs so with the slow start, the system kicked off
but then it came back on, and you'd have to get that off.
That was on the first two starts.

MR. CHAFFEE: Oh, 1 see. It would kick
off because he had the diesels turning. | don't need to do
it anymore. But, oh, it's starting so slow it's going down,

then it would kick on again?

WITNESS: Yeah, right. That's
correct.

MR, CHAFFEE: Oh, I see.

WITNESS: Okay. The vendor, you
know, like 1 say he -- he had told us we was going to have

problems with that. And how -- he told us we had to -- to
press the start button again and it'd cut -- it'd cut all

that keep warm system off.

MR. CHAFFEE: Okay. How many -~ and then

-~ okay, so you did that start. You did the first two like
that?

WITNESS:: Yeah.

“33m
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MR. CHAFFEE: But no problems with the
first two. You did & local manual. Do you happen to know,
is the local manual method of starting the diesel different
in how it gets started when they have an under voltage
condition? 1 mean is it very different or do you know the
circuitry that well?

WITNESS: As far as 1 know, .t's not
== it's not that -~ it's not different.

MR. CHAFFEE: Okay. Well, after you did
the slow starts, you then did a number of other starts that

were normal. Was that done locally, manual?

WITNESS: Yes.

MR. CHAFFEE: And those also were --
WITNESS: Those also worked well.
MR. CHAFFEE: Were those done in close

proximity of the first two? I mean you did the first two and

then within a few minutes you did the next one?

WITNESS: Yes. Uh-huh (yes).

MR. CHAFFEE: wWwere they all -- they were
all basically done on one shift, weren't they?

WITNESS: Yes, a twelve-hour shift.

MR. CHAFFEE: Once you started up, how
long did you let it run each time?

WITNESS: The first couple of times

it was only a few minutes, say less than five minutes. Ckay.

i
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Then, it seems like next run -- I can't remember how long.

It seems like it was about a half hour. And then we had --

don't know. There were different lengths because they had

different, you know, different kind of tests that they had

set up to do.

MR. CHAFFEE:

an eight-hour run after that?

WITNESS:

that time, I started it --

1

Did they do a four~hour or

Yeah, we started it up.

that from the control run.

Started the eight-hour run from the control room.

MR. CHAFFEE:

did they start that during
WITNESS:

turned 1t vver to the next

MR. CHAFFEE:

Okay. Did that happen --

the same shift you were talk- -~

shift.

Yeah. 1 started it and

And to the best of your

knowledge, it completed that with no problems?

WITNESS:

No problems that 1 -- tha

I heard of and it had no problem starting from the control

room.

MR. WYCKOFF:

last question. 1It's getting late.

Maybe I'll make this my

At

t

But maybe you could give

us some sort of a feel, I want it at least, the extent of

this overhaul. For example, did you jack up any cylinders

and take out connecting rods and look at connecting rod

- T
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WITNESS: Yes.
MR. LYON: And you weren't told

anything beyond that?

WITNESS: That's correct,
MR. LYON: Okay.
MR. CHAFFEE: S¢ while you were in the

control room, you wire actually on the phones with the people
in the diesel that --

WITNESS : That's correct.

MR. CHAFFEE: Is that -- did you become
the controlman; that became your function, or were you in
there ~--

WITNESS: 1 was already in the
control room. 1 was, like 1 say, during the outage 1 was
trying to de their logs so they could operate other
equipment.

MR. CHAFFEE: So when the event occurred,
you were sitting there doing the logs and then it occurred,
and then -- and then how did you then come to man the phones?

WITNESS: Well, I just -- we needed
somebody at the diesel, so I got the phone up and called the
outside operator and directed him to go on out there.

MR. CHAFFEE: So once you got on the
phones, did that put you in proximity of all the diesel

indications?

-2
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WITNESS: Actually, I was on the -~

on the other side of the control room to start with.

MR. CHAFFEE: The other side.
WITNESS: Up at -- by the RO desk.
MR. CHAFFEE: S0 then when you manned the

phones, 1s that where you stayed or did you come over to
where the -~ over by the tower and --

WITNESS: 1 stayed there until they
got a set of headsets at the diesel and then we hooked up and
I went over to the diesel tower.

MR. CHAFFEE: Oh, I see. S0 at least
initially --

WITNESS: It was after the second
start that we got the headset -~

MR. CHAFFEE: Oh, okay. 8o for the first

start, you were over by the RO's panel, when that one came

in.

WITNESS: Right.

MR. CHAFFEE: And then for the second
start, you had headsets on and you were cver by -- close

proximity to --
WITNESS: The third start. The
emergency start, I was over by the panel.

MR, CHAFFEE: And for the second start,

where were you?

38~




17

e e e e e e e

ol e e L

S SLRp) e ey

e ——————

|
|
!
{

WITNESS:

I was over at the RO's desk

and there was two other -- two other people ovar at the

diesel panel, but 1 don't remember who it was,

MR. CHAFFEE:

Ckay.

S¢ you were taking

logs, the event occurs. Somehow it seems obvious they need

somebody in contact with the diesel so you pick up the phone

ther: ut the RO's desk and get in contact with them and

that's where you are for the second start.

WITNESS:
MR. CHAFFEE:

put on 80 then you go over by the diesel panel itself and

Yes.

-

1
|

.uen you're on the headphones for the third start that works?

WITNESS
MR. LYON:

Yes,

Were you considered to be

part of the operating team at this time or were you just

extra hand helping them out?
WITNESS:
MR. LYON:
WITNESS:

extra.

MR. LYON:

this function, did you just simply recognize it was needed to

1 was an extra hand.

I mean prior to the --

Prior to it,

When you took over some of

1 was the

an

be done? Did anybeody ask you to do it or did you announce

that you were taking this ovei as you did it?

confused on the process.

-29_
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WITNESS:

knew it had to be done and so 1 took -- we were talking in

the control room so everybody knew what I was doing. 1 knew

|
Really, I just =- 1 mean I !
|

what they were doing. But 1 just, you know, did take it | |

because 1 knew 1t had to be done.

MR. CHAFFEE:

either the first or second trip from where you were at the RO |
panel, what alarms came in on the annunciators that looked

like they indicated what the trip was -~

WITNESS:
was.

MR. CHAFFEE:
second?

WITNESS:

MR. CHAFFEE:

conversations regarding that?
WITNESS:

MR. TRAGER:

indicated you were waiting for them to get headsets?

WITNESS:
to get them.
MR. TRAGER:
or go someplace to get them?

WITNESS:

them if they had headsets and they said -- they told me they

-30~-

Were you able to see on

No, I didn't see what it

For either the first or

No.

Did you overhear any

No, 1 didn't,

About the incident, you

It took them a few minutes

Did they have to find them

I don't know. 1 did ask
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didn't have some; they were going to get some. $o they did
have to go somewhere to get some.
MR. TRACER: S0 there were some in the

next building or at the next diesel generator?

WITNESS: Yeah, I think they went
over -=- 1 think they went next door to the other diesel and
goL some.

MR. CHAFFEE: Why did they have to get
headsets?

WITNESS: The headsets are a lot

better to communicate on than the Gai-tronics. Any --
anybody -~ I mean Cai-tronics are all over the plant,
Anybody can pick up on there and talk anytime on the

headsets, you know. 1It's --

MR. CHAFFEE: Was the Cai-tron c¢s
working?

WITNESS: Yeah, working fine.

MR. CHAFFEE: Is it different than the
telephones?

WITNESS : Yes.

MR. CHAFFEE: Oh, okay.

MR. LYON: Would you comment on being

able to hear over the Gai-tronics versus the headsets?

WITNESS: It's just as good as far as

hearing quality. It's just that you have more interruptions

..31..
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1 on the Gai-tronic, i
2 MR. LYON: With the diesel running and |
3 background noise and so forth, would that bother a guy down

4 in the diesel room?

) WITNESS: It == I'm sure it would,

6 wWe didn't have any -- we didn't have any problem. j

7 MR. LYON: I hear that you wouldn't i

8 have any problem up in the control room. Your guy down at i

9 the diesel, I'm wondering if he can hear as equally well on g

10| the Gai-tronics. ;

11 WITNESS ! I doubt he could. | |
12 MR. LYON: S0 he needs that system. E \

. 13 1s that -=- | |

14 WITNESS: The headset? i

15 | MR. LYON: Yeah. ' |
16‘ WITNESS: I think it's a lot better

17| system than -- | i
18% MR. LYON: To your knowledge, is there i

19? a place in the diesel generator room where a headset is I
20! supposed to be stored so that someone can walk in and grab i
21 1 it? |

?2% WITNESS: Okay. Behind the generator
23% panel, there's a red box with two plugs, and that's the
24: shutdown box.
25 | MR. LYON: Yes.
&

|
' | 32«
i
|




WITNESS: And that's the one we used
that day and there should be a headset and a cord hanging
beside it.

MR, LYON: Is there any control over
that, do you know?

WITNESS: I believe we have a
surveillance procedure that we do tu verify they are in
place.

MR. CHAFFEE: Did you overhear any other
conversations in the control room like -- or did you observe
like heat up rate in the core when you were over by the RO?

WITNESS: Yeah, 1 kept hearing

people. They were keeping track of it.

MR. CHAFFEE: Did you hear how high it
got to?

WITNESS: The last I heard, it was
like -- I believe it was 126, was what the highest on the

thermocouples were showing.
MR. CHAFFEE: Did you hear any dialogue

from the individual inside containment who was manning the

Tygon tubes, any conversation? 1 guess there was speaker box

or something in the RO's?
WITNESS: I didn't hear him -- sure
didn't. 1 believe there was a speaker box.

MR. CHAFFEE: Did you overhear any

-33~
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conversations regarding problems they had in putting out

notifications?
WITNESS:
MR, WEST:

belween the annunciators you get in the diesel room versus i

those you get in the control room?

WITNESS:
MR. WEST:
WITNESS

the same board out there.
MR. CHAFFEE:

about first out?

MR. WEST:

MR. CHAFFEE:
diesel?

WITNESS :

learned this afterward, but the engineer says there is a

first out on the diesel board.

MR. CHAFFEE:
panel or --

WITNESS:

MR. WEST:

WITNESS :

rephrase that. 1 know how it's supposed to work, but like I

say, I just learned that it was there, 1It's -- it's

..34-

No.

Ie there a one~to-one match

Yes, it's the same board.

So Delta -~

I'm pretty sure that it is

Have we asked the question

No.

Is there a first out on the

Yeah. There's a -- 1

Is this locally at the

Yes.
Do you know how it works?

No, I don't. Let me




1 supposed to have a different flash than -~ than like the one

L]

on the RO panel. You acknowledge it; it shouldn't reset and

3 should have a different flash on it.
4 MR. CHAFFEE: Do you know if any of the
5 people that were at the diesel, you know, when this happened,

6 did they have that knowledge were they therefore able to get g

7] ary information?
8 WITNESS: I'm not sure. I'm not sure}
9 on that, i
10 MR. CHAFFEE: Okay. Do you know if any z
11 of those annunciators are tracked or printed out in any of |
12 the computer type stuff that tracks annunciations and stuff;
. 13 time when they ==
14 WITNESS: It possibly could be on the
15 | alarm printer ~-- é
16 MR. CHAFFEE: Okay. ;
17: WITNESS: -- or the line printer. ‘
183 MR, WEST: You were communicating |
19; back and forth with the operators in the diesel room?
20 | WITNESS: That's correct.
% th MR. WEST: Did they mention first out
| 22| -- |
} 23 WITNESS: No, they didn't. '
| 24 MR. WEST: -= on any of the trips?
} 25 WI'TNESS : No. |

|

|

l

|
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MR. TRAGER: About the headsets, did
that pose -- I got the impression that it made for some kind
of delay. Was that the case?

WITNESS: No, it didn't cause any
delay because we had them on the Gai-tronics.

MR. TRAGER: But if the diesel was

operating in the unit?

WITNESS: Might've -- it probably
would've been harder to hear.

MR. TRAGER: Did just one operator go
for a couple of minutes to get the headset or --

WITNESS: I can't answer that. 1

don't know. 1 =-- while he went to get the headset though, I

maintained communications with somebody at diesel, so it
didn't interrupt communication.

MR. TRAGCER: Did they indicate there was
no light in the generator room?

WITNESS: No.

MR. WEST: Did they reveal any

problems at all that they were having at any time?

WITNESS: The only problems that --
were the annunciators that came and stayed, the senscr
malfunction, and the lube oil, was the only problem I knew of.

MR. KENDAL: But no problems in terms of

carrying out tasks or having difficulty with one of the

~36-
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tasks?

WITNESS: 1 didn't hear anything
about that.

MR, KENDAL: 1'd like to go back to this
flash -- about the flash being different. 1Is the flash for
the first out on the local panel different than the flash for
the other alarms at the local panel?

WITNESS: That's what I've been tnld,
but I haven't witnessed it.

MR. KENDAL: And do you know how that
works in terms of if an alarm comes in and flashes at a
different rate than other alarms that are flashing and maybe
some conditions go away and it's reset; they may all clear,
or =~

WITNESS: I sure don't, 1 don't
know.

MR. WEST: Do you get training on
annunciators by way of your training?

WITNESS: Yes,

MR. WEST: Could you give us some
sense of what that deals with?

WITNESS: Well, we get trained on -~
we've had training on -- like the first out panel in the
control room, trained on that, how to identify the first out

annunciator there on the RO panel. 1've also had training on

37~
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the power supplies and automatic swap over features of the
annunciator system in the control room, and had training on
the response to annunciators by the alarm response
procedures.

MR. TRACER: Could | rephrase the
guestion and ask you more about the light? 1 didn't mean no
light, 1 meant no normal light. 1It's my understanding that
there was only emergency lighting.

WITNESS: Like I say, they didn't -=-
they didn't say anything to me about it, so 1 don't know.

MR. CHAFFEE: Wait a second, 1 have a
question. Doesn't normal lighting come off of the normal
non-vital buses? 1 guess maybe -- okay, rhetorical question.

MR. TRAGCER: It was my understanding
that the was no lighting except the vital engines and the
emergency iighting that they have.

WITNESS: Uh=huh (yes). But like I
say, they -- they didn't tell me anything about it, so 1
don't know for sure.

MR. WEST: Does an operator's training
typically extend to local control stations or is it more
focused in the control room?

WITNESS: As far as -- as what?

MR. WEST: I was think ng I guess

specifically of annunciators. 1 was trying to get a sense of

_38..
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WITNESS: It's more -~ more in
response to the control room, |

MR. WEST: All right.

MR. CHAFFEE: Did you have any problems
in the control with any loss of any types of indications when
you lost the vital buses or just any types of indications in
the control? Did you hear anything relevant to that?

WITNESS: No, I didn't -- 1 didn't

hear any -- anything. We didn't lose any indications on the
diesel that I know of. ;
MR. CHAFFEE: Don't a lot of the
indications in the control room come from vital buses? !
WITNESS: A lot of indications come |
off of vital buses.
MR. MIKE JONES: BOP.

MR. TRAGER: If you were powered, you'd
probably see that, but shutdown, you probably don't have that.
WITNESS: And being the extra
operator -- if 1'd been the RO I'd probably observed a lot of
them, or the BOP, But about the only thing I looked at when
-~ when 1t happened was 1 did -- you know, looked at the NSCW
stuff to make sure it was coming up. That's -- that's all --

any cooling you've got to the Jdiesel. You've got to get it

back on.

-39~
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MR. CHAFFEE: Oh, and the nuclear coolant

service water?

WITNESS: Right, that was the thing I

was looking at.

MR. CHAFFEE: That's what -- okay. 1
understand., Because if that doesn't come on, then the
diesel's going to trip in over temperature.

WITNESS: That's right.

MR. CHAFFEE: How long do you have for
that to come out before it could get you in trouble?

WITNESS: What our procedure says is
that the diesel can run fully loaded for three minutes
without any NSCW. We were carrying probably -- I believe we
were carrying 2,400 kilowatts and a full load is 7,000.

MR. WEST: Was another op_.rator

communicating with the seqguencer's role?

WITNESS: Yes.

MR. WEST: Do you know who that was?
WITNESS: No, I don't.

MR. CHAFFEE: Any other questions? Okay.

wWell, thank you very much. You've been very helpful.

[ INTERVIEW CONCLUDED AT 8:04 P.M.]

-40-




e i e e e e e e R e e e e e g e e e e e e o e

w N e

(54]

|
16 |
|

21}

23
24
25 |

CERTIFICATE OF COURT REPORTZIR

CEORGIA
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the evidence given on March 26, 1990, by the witness,
Kyle Jones, that 1 am not a relative, employee,
attorney, or counsel of any of the parties; am not a
relative or employee of attorney or councsel for any of
said parties; nor am I financially interested in the
action.

This the 27th day of March 1990.

/
4

g i (,

FE 127 ~T 20 A
g Lot 1 b 4."/ £ \-‘,_
i

MARGIE FOX, CCR B-1176

CERTIFIED COURT REPORTER

-]

S o R m—y D u———— —— [ R WU [ SR N VU — —pp— = P SR P SN —— .



INTERVIEW OF:

foregoing pages numbered 1 through 40, and that:

Page

Reasoil:

Page_

Reason:

Page

rReason:

Page

Reason:

MR. KYLE JONES
Reactor/Operator Plant Vogtle
March 26, 1990 at 7:13 p.m.

ERRATA SHEET TO THE DEPOSITION OF
KYLE JONES TAKEN ON MARCH 26, 1990

1 do hereby certify that I have read the within and

1) There are no changes noted,

2) The follewing changes are noted:
Line :

Line t

Line :

Line !

Line $

Page

Reason:

ACCURATE/AUGUSTA REPORTING, INC.
501 Greene Street, Suite 326
Augusta, Georgia 30901




L S S e N SRR P S— " L S Sl S e —

Page __ Line 3
Reason:

Page_  Line :
Reason:

Page_ __ Line i
Reason:

Page___ Line !
Reason:

Pege_ Line 2
Reason:

Page _ Line :
Reason:

Page_ _ Line :
Reason: -
Page  Line
Reason:

please furnish same annexed to this Errata.

WITNESS:

If supplemental or additional pages are necessary,

This

day of

1990.

KYLE JONES

|

CY— A =Sl P T IS | B RN RO =» N



12:40 p.m, 3/28/90

[ ordered Jimmy Cash to quarantine the following:

Trip disk pack for Unit 1 ERF that was collected during, immediately prior

to, and immediately following the event.

Jimmy will check if any proteus data exist. His understanding is that -

the data have been overwritten. If these data exist, they are also J

quarantined.
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2lle Llectric Generating Plant vaits 1 and 2
Final Response to Request for Engineering Assistance
N¢ =901
File 1] \0g: S56-88]7 Security Code: N

Mr. C. C. Miller

Manager of Engineering

VOQI(O Project « Nuclear Operations
Georgia Power Company

Post Office Box 298

Birmingham, Alabama 38201

Dear Mr. Mi)ler: -

//
he attached report 1s the Phase 1] response (o REA VE-901) which
AdCresses the specific NRC concerns identified in Generic Letter
Numbar B8-17 and subsequent responses. Also, this report verifies plant
specific findings for WCAP 11916 that apply to Plant Yogtle Units | and 2
The results from the RCS VeNLing analysis ware discussed with 2 W8
CONLAct at Westinghouse for Concurrence prior to the issuance of this

report

This document completes dtivities concerning REA Ye-9011. If you have
dny Questions, piease call David Dotson at extension 6850 .

very truly yours,
I\y /)
o - r\‘h‘w_\/ ' ”
V. L. Ramsey, Jr. 4&
VCRJr/DRD/Il </
Attacheent
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Lo W lorton /att,)
(ANC. R, Ryer
R. E. Patrick (w/att.)
S. Pletrayk (w/att.)
0. Rushton
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Document File (w/att,)
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. pare
FeSprse to Gereric letter (GL) u-nmw. Rerv Lews

Ware performed on GL 88-17 A Georyla Power Cmpary (GFC) procetures to
determine  what  infornat o AN WONSL11916  reguired Verification A
tarnical review was performed an WCAP-11916. XTI LN was made of
the decay heat rate ard Power levels betwwen Plart Vogtle ard e WoAs
mocdelead plart Information was cbtained abaut the MAMP o ¥ystaen,
WUGh Gan model various plamt conditions, rcludirg mid-lop perations .
Several calaulations were performed to Varify that resuits of the WP

Ftudy encorpassed Plant Vogtle. The caloulations were tue required to
saturation, time required to exguse the Gore, ard Reactor Coolant Systen
(RCS) heatip rate,

mmmmmmmmmmmmmmum
made to GFC in the initial GL s8-17, Section 3.4 of e letter directs:
Coddct  aralyses to Sgyplemet e infomumuddwulapamu
for prooedures MUmwmunum ad  resporse, and
eQuipment Nuclear Steam Sgply System (NSSS) U*Mﬂlrdt‘m.
Tw aralyses should mwcwmxmmmwmm
the hardvare can be subjected and should provide sufficient depth that the
basis is developed. Ephasis mampxmmmm.muu
uderstanding of NssS behavior uder narpower operation. In its
discussion, the NRC states mcmbﬂmmmm)m
mmmxnmmm@mmua\.m
tomrtt i an um.otmutfmmmum parformed by
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1.omm»omwnmsmmc»«usxs

1.1 mmum»mu
Plamt Vogtle Feratioal procedures eI reviewsd for harges oo
Uvorporated  (nformat ion foud (n woAP-11916. Procedre 18019~C, "L0ms oF

RE." cortalrs Stegs ad cautiors  abtained from information {(n waj-

boiling N rete, ad RS Fravity fill from the meT All of this
information Except the last jtem is in this section. The last
1tem vult-dmlnm.imchm re hcauuthuq:-cxfc
information is used for plam Gperation, it was to verity that

WOAP-11916 asm:~, a Jeneric four-loop 17 x 17 fuel plant with & therma)
power of 3700 MW ard amm:-g.hmnpotlo,ooom. Bven it
Plant Vogtle was mtﬂ,hmlmnﬂdhnmot:usm.
The decay heat genaratic rate essentially incresses lirearly vith power
level, mmmpwmmw,mmm
burmup at?lun%qﬂoa&dlmdo.ooow. m-.mmp
Above  the 10,000 leval  (ncrease

slightly. For Plamt vogtle, the mmuyh-tmmn

iower pover level u.xmtmyuxwmm—uma-u
Acreased burrap. m«-.muwmmmm
feuts ad ay epectad mocke «mumnmm. Also, the
results of an evaluation of mmodﬁyh-tmmuumm
‘;h'lnm Technical P::tlcn Ag’-z.km.z. m{mx.mmmu
ogtle models to very Ohe (Attactment 1), Although neither mode)
bounded the other at all u-mmm.mmm
mmmmummu&mhm
Wugmmm';mmw.um

irdings, hyh-tmtd mwzumwvm

bynun-nucrmmu.

:
5
3

A brief histay ang mormmmmnqvmu
:.a-lmm: of its Rid-locp analywis Capabllity are presetad in

"



Tis section develops  Plart Vogtle-spec fic data for GEpar lson with
data ad results from WOAP-11916. The methods Sgested in WOAP Sect on
3.10 for calauating Plamt-specific data were used &8 gereral guidarce

1.2.1 TIME REQUTRED TO SATURATTON

e assuptiors used in whis Galadation are 1listed below. Assapt | ore
USed in the WOAP were also used for this caloulatian.

1. Initial cordition for pipe,vessel and wvater is 140%,

¢, Water elevation is 187 ft~0 in (mid-locp cordditions) .

3. Uprated powver is used (3565 Mt ,

4. WCAP-11916, Figure 3.2.4-) "Dmcay Heat Power ve Tioe After
Shutdown, * applies to Vogtle.

L mxmwutorum:mmm (per WOAP) |

6. lhurvolw—m-dtoru-toumum irclude the core

7. Solid heat capacities for the thick vessel metal sectiors will

5. Heat 1~m¢u-nmmumum laft out,
Q.NMMthMulww v s lost at

xo.nmmummu.r(m Yy Axlng heatup

L =
11, Cortairment ard (RCS) are at Atmospharic pressure.
i2. SGe we rnot svailable for cooling,

(3565 M) (.0048) = 17.11 MR ar 16,230 Bu/s (973,800 Boy/min) .

With an RS {nd vater temersture of 140%, ad & firel water
of 2 the the is
;?rm. taparstire increase for sORMArio

foar all of mm,muuummmmn
for analysis. mm-mmmrunnx.z.

((7/4) (132.5 10.)2(260.5 {n.))/12% 166 .
From PSAR section 4.1 and 4.3, the fusl volums is

((151 in.) (#/4) (0.374 n.)? (264 rode)
(193 assenb]ies) /1204y ).
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From FPSAR table O.x.s-i, the  lower UaITaAls vaight s 260,000 L.
Usirg the 501.) lUm/ft'as tUwe derwity of stairless stoe), the volume

of the lower imarrals is
(260,000 Lim) (501.3 Limy M) « 8519 )

Abaut 30 percert, or 188 ft’, of the
estimated o be in the core reglon, with a solid heat capacity of 9324
Bty lizp-F. Te weight o WO, ard clad in the core region are 222,739

i and 45,296 Lom, respectively, from FSAR Table 3.1, The specific
heat (Cp) for fuel is 0.06 B/ lee-F ard for fircalloy-4 clad is 0.08)

Bt/ 1 F,
Therefore, Sltracting the fuel and metal volumes from the total volume,
the core region vater volume is

1696 ft7 - 489 £2) - 185 pe? w 1082 pe)

with 2 solid heat capacity of

(222,739 Lm) (0.06 B/ lhe-F) +
(45,296 Llm) (0,081 Bt/ lm-F) = 17,00 B Y.

mmm\-czmmmmimu

[(4%/3) (88 {n./12)%(0.8)) +
((7/4) (152.2 in./12)% (2.5 )] » 1043 .

About 3% paroent, 182 e, ozm1wummm_u-u-w
to be inth.m-m-tmxm. mmumxn-umuu
260,000 lim, with a specific heat Capacity of 0.12 Bou/lbe-r.
Ma-_.mmumtmimmm\-h

1243 227 - 182 1) w91 m?
wm.nmumapmyu

(260,000 Lim) (0,12 Bou/lbm-F) = 31,200 Boyy,

((%/4) (152.5 in.)3(80 in.))/127 « 528 0.
from FEAR table 9.1:5+), the wper intarnals is 132,000 Liw. The
o o Sl B e e B
Tharefore the wper {ntarmals region watar voluss is

26 067 < 79 Y w449 1,
vith a solid hest cagecity of

(132,000 Lim) (0.12 Bew/Lbm-F) = 15,840 Beay/Lim.

$



D-uxuvol_orundaﬂu_:rquu
((#/4) ((1734n.)? « (182.8in.)2 ) (210.84n,) 17127 « 638 )

which is also the water volume of this region.

The four oold ley pipes and rozzles have a 27.5-in. irside diameter ad
Are each 27 & lag. The four ot leg pipes and neezles have & 29~in,
Vside diameter and are each i ft layg. The total water volume with
utial level at the hot and oold ieg center e is

0.8 [(%/4)(27.8 in./12)? (108t¢.)) «

0.8 ((#/4)(29.04n./12)2(77 £¢.)) = 400 ).

Sore, wper plenam, and 30 parcent otth.h:thmh-t-dtazu
Sy, The total wetar heat capacity is

(1052 27 + 449 ) o (9:3) (177 1Y)
(61.35 Lim/fr°) (1 Bay/Lbw-F) (72 7) = 6,064,329 Beus,

The heat capacity rcmmwmummnmmnm
rise is
(7.0 um (720 = 1,226,176 By,

a‘wmmmw-mmmu-ummmm:
mxw,mu-mremmugu

(6,864,329 Bty + 1,326,376 Btu) /(973,800 Bu/min.) = 8.3 airutes.

”~”
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e ent iy side staan FEwIAtor elbow watar VOLUeS are adied o e
watear vwiame of the Previously computed hot legs. T™his gives a tota)
water volume of

) : . )

177 7 ¢ w/4(2.41 ™0 PL) (4 pipms) (1/2) = 220 e’

e soge lire vater vol e s caloulated ASSmurg e lire is halt full
fram the ertrance P Lo Ue secord elbes TY‘)\-.' e the total lergth of
Fipe 18 22.79 M ardd e vater volume (s 16 f¢7

Ow  lergy f the dowroame: region with a water O TO be bolled off
s 1M e wvater volure for this region is 107

Each RCP | Simed to have a vater volume egual to its inside diamte;
¢ |, tines e ares of the cold legs., The 0ld leg stean Eenerator
lcw  cortairs wvater for 1.1% . Ther, the volume for the RCPs and the
B elbows ard oold leg nozzel is

T/4(2.29 £0)% (4 ) (4) (1/2) « 30 el o
F/4(2.50 ££)°(1.18 ) (4) » 77 ;)

Adding the . Lspu Uterrals region, 449 t't}.
boil 7. At 140 ©p, the waight (s 67,150
Lbw, ot

™9
12 ©p,

‘

(180.16 Ptay/Lim - 107.9¢ Ru,’l.h)(“,S'?l.?C m) - 4,662,081 Py,

wtumtwwormxsmumdrcP-toMWmn
mmmmu

(81,157 BUT (720 - 5,843,317 meu.

(729 / (0.3 Rin.) = 8.6 % min.
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S0 AR OF CONCLUS IONS

Te uUputs ad ASBIRTIONS used for the TREAT jprogras are in WP
section 2.3.4, pages 11 trough 14, ALl of the MSESEt iore used for
this gearic analysis were verified to be applicable to Plamt Vagtle.
This neludes the assuption abaut the decay thsat Power which was
studied to esure that differences in the flel did ot cause significant

Specific calaulations were performed to estimate the tire to saturation,
Cme for core uwovery, and ROS Meatip rate for Vogtle, The WOAP
proach corsidered only heating the vater volume directly arasd the
fual to 212% which takes Approximately 8 min., The plart-specific

alouation estimated 8.) mirutes Or approcimately § mirwtes for this
hMatip to ooour, The heatiup rate for this vo.ume of vater, gyer
Plerum, and part of the hot legs is estimated to be 8.6 °F per

minvte, The WOP estimated a slightly higher heatip rate. After the
vater is heated, it takes yprocimately 49 more minvtes to boil off the
wa ter wlmmmmnwmm\mrmphu. The WOAP
estimated a slightly faster time to core unoovery .



rtnqus o operators. Also, a pPressure bullaup would limit the types
of recovery actions the Operators are able to pertform, including
limitation en gravity flow, Plamt -specific Galoulations were performed

data and results from WOAP-11916 The methods used in WOAP sect ion
for caloaulation plant-specific data were used & germral guidance.

2.2.1 RCS PRESSURIZATION RATE

A simplified caloulation was parformed for Comparison vith the
WOAP-11916 RCS Pressurization analysis. This reglects the
urmumwnmm-&mu andty-wtate
euilibrium for Fiven neat irpt, a-pmm-unwm,m
mowt in the pressurs lldAp are the
plart-specitic heat rate wxwumm_: therefore, this
alaldation s usafy in mmuuum
Pressurlzation, Bechuse of the » Sammptions, the caloulation
Shauld be used for Popcaes  only. for this



For mm,mrmwormmwnwlmrua

Fystam that A of statsa, Tw cormro) far e
systen s mm'?;: m_ Mmmmmﬂ:qmu
state, the only m-wmwwwumm,'mn
Uput by the fue). nu-run,mmmmunuwmcwor
mmvu1um1ymlwmmtmmwmm;
famat

Twe referecs m&;t for the addition of rergy (hewt) will be at an s
tarperative of 2129 and tine = 0 8, vhere

Um'vf‘f‘uq‘q

* (180.11 Bty /Lim) (3338 tt;/o.oun! £ /lbm) «
(1077.6 Btu/ltm) (8927 ft7/26.0 3 /1om)
= 38,447,423 Bru,

™Tis is the totninurralnrqytormmt-. T™he decay heat rate
twvmlomimumtorcon-wmuph

16230.5 pys ~ ((0.13) (16230.8 Bti/s)) = 14,120.8 Bty/s

7,060,268 Btu. Then the tota) i(mternal for the after 500

§ i 45,507,691 @mtu Sinw the &rm «wrgy rew  known,
€ Poparties can be subwtituted imo the eneryy balance

aquatian

Usog = Up (3838 Vg) + Ug (89277 Vg

to abt mmmmumnnum If the mroparties

.cmg"m-mmmm v e valus for U s

44,219,738 Py, If the properties at Are mbwtituted, the value

far U is 46,132,817 pew. uummuw‘mmm for

& U of 45,507,691 me, the flal tempersture s 24 ¢ which
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1. All valves mmnwmmm1w.ux
rmec) @ valves are modeled as throttled gloke valves.

2. m-mmlmn.mwmm.

J. i

O (Patn"Preg*02) /(L 1172000 + Un T 12000 ) ) V2,
The variables are as follows:
Q = total flow
Patm ™ stmospharic pressae heed
Prew ™ K3 presaus hesd
L1 = alevation differece

) * pipe dismeter

. * pipe area

4 = friction factor

1 = equivalent length o pipe

n * nebar of pips brwrches



To detarmire the aguivalent legth of each pipe, tUe numter of elbows .

taes, valves, “pmﬂmwmnmmm. e

NEber of elbows, taes, and valves were multiplied by the APpIrUpL Late

Value for their Pipe size. All spuations are from Crare Tectvrucal Paper
0.

For the Safety Injection System, the pipe information is:

Pipe Size (ft) Area(ft?) Eguvalert Lerngth (#4) Friction Pacto:
24" (1.88%) 2.7921 344.7%

7 0.012
0% (0.729) 0.4176 311.08 0.014
" (0.66%) 0.347% 303.5% 0.014
6" (0.50%) 0.2006 294 .92 0.018
4" (0.318) 0.07%8 553.% 0.018
3" (0.2%5) 0.0813 5.00 0.018
* (0.172) 0.0233 262.2% 0.019

Mﬁuwlm‘mmua‘tormmwn:-en Te

the nmummum is 30 psig (69.2 ft) upf
the pipe data irmto the flow epation,

Q= [(0~69.2+81.4)/(20.67 + 241,78 )12 u 0,202 te/
= 127 gal/min,

601.2% 0.012

8" (0.668) 0.34%4 6184 0.014

6% (0.%08) 0.2008 199.7% 0.018%

& (0.207) 0.0645 793.08 0.017

3" (0.218) 0.0378 .0 0.018

1.5% (0.11)) 0.0097 515.00 0.021
These data (nclude Camutitions  for the pp, FE-917, FE-927, ard the
Meadle valves throttled to l!:::llllﬂlly 30 pmoant. The ranch flow s
caloulated for the four ) Mmuuuucmmm

e vvg gl/ n1")"':’»)/:«» 111) (32.2) (0.0087) 2

e flowrwts vhen the o Pressoe (s 30 pad (s

Qe[ (#1.4-69.3 ) / ( 1008 + 234 ))V2 -’o.on /e
.4 :

16
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2.2, S venrne

This caloulation Utmmmmmnmam&lqmmm.
Fossible vert paths can he o ' '3

marway, Cluthruul’ttyudxl!
leag vert gsize {s te

through the safety relief valve lirws ard the Pres|orizer marwa;, will be
Aalaldated to gee if they are sufficiemt to relieve the |ress.re
bulldp. Assumption and Criteria for this caloulation are

.mw-rsv-oxmm-mymmnm.
.Q:mmuctamqrnncm.

¥
-
1
]

mmwmmmiw,ammmwuww
Ressue drops n the =~ .
alauawwmtntm ind fressoe. This is
Te first caloulation utwmmmuwmmvum
ard mwwmotxopxq (25 pmia) wvas choser. Thars are 1)
£ of 29-in. ™ qupxpmwmmw-ummmm
nozzle) ad fitting (Tweas) uwwlq-. l'!-n-nbln, the
Spacific volums of the Stasm is 16.301 fv
*apcration s 9832.1 B/ U, Te mme flowrate is 17.08 Lays

9 ® (17.05 Ltw/s) (16.301 ft%/1m) = 377,93 /e

Using mn«um.mmu.mmm,
-olvuqtcmmmu-m Fives

KaflDe (0.013) (;1.! ft/2.42 ) = 0,062,
nnmtwhhbthum
dalta P = (3.6 () (darmity) @?) /&

dalta P = (3.6 (0.062) (0.061 ) (am.e ndmd
mo’am) - o.“n:;“.

mmumMmmm1mu
1°'°M'°-NM"-” peig,

rr-uummmq.
20



qpxp-mmum.xumm;nmmlm,

ft of 12.812 inch ID pipe, & flush ertrarce nozzle with

assumed  sharp ®ige, & berd vith a radius of 6.667 ft, a berd vith a
ard

7.167 v ‘
are 1. .n; 0.91 psid respactively. This produces a essire at
f

L1
the start of the 14-in. pipe of 9.07 psig.

For 9.07 peig, the specific voluw of Steanm is 16.936 !‘t"/un which
gives a new volumetric flowrate of

q = (17.05 Umys) (16.936 £t /Lm) = 288.76¢ fed/s

Fram the reducer to mmmnm‘lttotu.lum.mpxp, e
berd with a radius of 5.833 £, and are exit nozzle. The total % value

ad the pressure drop are 1.3 and 1.% Psid, respectively. This
produces a pressure atmmm-commgr 7.5) psig. For 7.%)
psig, the specific wvolume of steam is 18.37) ft Jlm which gives a rew

volumetric flowrate of
q = (17.08 Lmy/s) (18,373 £7/1km) = 313.26 ft)/sac.

mmuwwu.u-m.pxp. This is justified to allow for
a&uﬂwpthtarﬂumtrmhmv.llmmtnm-toth.vﬂw
@it withast interfering with the heaters. The total K value and thwe

pressoe &rop s 0.34 and 0.02 pwid, respectively. This produces &
Fressure at the exit to the FZR of 7.%1 paigq.

Far mormmmmmvuwm,mm\-uunmu
is

(313.26 ft7/8) / (3 valves) = 104.42 /s par valve.

Frem mmmmmmmwmchu-mcnuo-m.m.
160 pipe, four 90°F elbows, and an exit through
the valves. The total K value is 2.55, The pressoe drop is

¢
]
=8
:



Instrumentation has alse b-an Provided to assist we pemrator in q.uc)r..y
idertifying air gestion in the RHR Paps. A brief description is

Two differentia)l pressure trarsnitters are Crvected to the RCS o
Provide irdeperdent level irdications in the . antrol room.  One
transmitier uccmwmmmsmxm & and provides narros
fenge indication of the hot leg ) . 'mui.mu-xmnlcqaus-a
Provides anvwnciation of low hot leg level. Tve ’
memm4m1qwmmdnmmeum
&mmmctorvuulnummthnbotunortmnth. The

local RCS level imdication is available via two permanert level sight
Glasses located in the coxttairment bullding, one of the sight glasses
‘ "~ :

Qurrent mFUtor the 4160~V powar fesderg to each RMR
panp Trhe motmmhmumm
feaporse  Cuwcilities (ERF) computer, u'nn-otthom
m:arazmmnhm.twm tarnirel . The logic

22
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Ooung  draindown below al 189 M0 in.
to dnm‘byqnvxcy. hammummuhtcpqtmm,

this quocmnunmuwnau(unaunmlum. A.u:n

necessarily be equal 1N the Locgs 1 ard 4
Stean Qenerator tibes dra’n rardamly  ard Y:
FUyliing, the level measurements will be erratic ard the low level a)
may activate and clear several times during this pericd. The operator
Shauld use the control roam indicator for the Transmitter attached to

urgl ing Lmles.sunt.nnnnitt‘nma:tot service. Also, ATing steam
Fenerator tube draining it is extremely importart that the Operators
closely monitor RHR parameters  including pPap  flowrate, '

pressure, and motor ocurrent in crder to quickly detect loss of purp

function should vortexing ocour,

60°m  will AN eTor of 1.6 paroewt (0 S5-in.) an NAITOW
fange indicator amd 1.6 paroet (1.5~in.) an the vide indicetor
Qrring ostages whers low me. this

whiary ; ysical spare 30 inches for LT-11310, narrow rarnge
Prysicel



NarTow errcr
range 3 ® (1.6 paroart ¥ 4+ 3.0 peream V2 .
= 4 parcest (3-0=in.) '
range errur e (1.6 percent + 3.0 parcent 442
3.4 parcent (3.3=4in.)

The ertor values preserted were abtained from Caloulation XSCP11310

Static Fress.re  charges
Sananitters since they Ut:h:‘:‘ RS will have no effect on the
pressure v @ reference leg to carncel ot static

The sight glasses IG~10401 ard 1G-104
il 0 02
m:mmﬂ::ddms ad suffer from demity-mem‘lu‘:mﬁzsmuq
Fioure 2:5' mtrr::o tox;. various ambiert tanperatures m sramn;
B srver st t.her lng than 1/2 in. at mid-loop elevations
corservative direction, i.e., the sight glas ;

neas remernt
Loop 1 drain line is used to ASSe
Connect the sight gl y
glass 1G10401 anly shows Loy 1 cold ;-;’1’-»21, midant;‘r::s;a;g;
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®ld ‘&g rozzles, the trarsmittars and the Sight glasses will not offer
any information an the level of water above the core. The ocperable
incore thermocoples will jrovide taperatire (nformation which will
irdicate localized stean voids. The terperatioe information carvet be
aasily corraborated or cyoss checked Dy the operator and, therefore,

will probably be of little use. During recovery cperations, water
njectad iMoo the ROS may cause false level readings on the irdicators
and the Sight glasses, bt arce the RS has stabillized from the
injection operations, the level irdicators ard sight glasses may be used
to determine RCS level within the'r normal ACOUIAC les

While operating with the RS level below 17% = surizer level, level
transmitiers 11310 and 11320 should be used Lo necutar RCS water level
The rarrs hot leg twransmitter will provide the most acourate

mmmmaummmmmmu.m
Tansnitters should be crsiderad out of service when the

differ by more than 7%. The midloop sightglass, 1G-10401, should be
relied an anly if transmitters are out of service because there could be
actual level differerces hetween the oi¢xtql‘m and the transmitters,

6



LG ERROR VS. PROCESS ELEVATION

FOR DIFFERENT AMBIENT TEMPERATI 'RES
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18e 190 192 194 196 198

PROCESS ELEVATION (FEET)

60 DEG F 4 90 DEG F © 120 DEG ¥

FILFVATION
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riant ;n.r\*-onnel CONCeITUNG  the requirements for cantairgment Closure and
Ansiclogical limitations for working a harsn enviroment

These calculations were developed to '
corditions that will &cist in Plamt Vogtle's contairment ad to aid in
ind Sharges need to be made to procedures to lessen the

rsequences of a mid-loop accident .
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The initial corditiors are
Staan holling rate

-
MIC of I-1)1 - 5. 00E-0%9 i/
Activity limit * .00 wi/g
I=131 half life = 8.07 days
Dmcay time -ldﬁﬂ(tlmmmut.do.m)
Partition factor = 0.0
" . 2.26E06 £’

Comtalrmert free volume

phase
The stean boiling rate is

(16.72 lbm/s) (453.59 g/ltw) = 7.885E03 q/sec,
The radiation decay factor is

DP [-0.£22(dscay tiue)/ (haif lite)]

BFP [~0.693(2 davs)/(8.07 days) = 0.842.

From these, the mﬁqmmnumum. Multiply the
Stean boiling rate by the activity limit, the partitien factar, ard the

radiation decay factor,
(7.585803 g/8) (1.00 uCl/g) (0.01) (0.842) = €3.9 wi/e

By mw.mmmuu\gb—qm,mmﬂqmumm:
time can be calculataed. Itﬂntinu:?lﬂuﬁ.,m

(27 min.) (60 s/min) (63.9 uWCl/s) = 1, 04808 oy

((5.008-09 u/ac) (40 hre) 1/((27 win)/ (60 Rinir) = 8,00-07 uCi/ce.



The comtribution to the contalrment energy of pPiping mctors,
lights, arnd other equipment is assumed to be negligible.

The MnmotWMyMtuwwhm
in the cowversion of reactor watar at 212°F to steam at that

™e atscspheare in the voluse lhuvounq:-num
fOox is mumeuyumnmu-ntm:
Satoetion conditions exist in the atmosphare .



1"

16.

17.

crservative in  that it Frecluies the removal from the

cotalrment atrosphere of any of the energy from the boiled off
steam.

calalation This, in effect esace of an
adlitional heat source of sufficient size to ensmoe that the
vaper bojled off the mr—h-mhvwluunw

contalment is  open mmnmmmnmmot
contalment alr s possible to #void any significant presmuoe
bullap irside cortairmsert



e results are tabulated below ard are shown in Fraprucal form n
figure 3.1:

With at least ore cooler fan rurning

NUmter Tegperature n

of at the followirg tis
0ol ers
Xerat ing 10 <0 30 40 50
139, 150 159. 166.4 172.0
136. 144.7 151. 156.5 160.7
134 .3 141, 147, 151.3 154 ,
d38 138. 142, 146.1 148,

be seen from the ahove tha
O be in cperation to ensure that
0°F within 60 minrtes

t a minimm of three coolers would nesed
cotaliment tenperature does not extee)

1.3 SRMARY OF QNCLUSTONS
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.0 REVIBN OF GENERIC LETTER 88-17

been addressed n other daaumerts, anly cancerns relating to information

these doouments are included as sttachmerts for reference. D _uments oo
extensive to be included are summarized. GL 88-17 is Attachmert 3,

In Attachment 1 of aL 88-17, the NRC recamended that aight actiors re
implemerted prior to operating in a cordition where *he reactor vesse)
vater level (s lower than 3 ft below the reactor vesse flange. Georyia
Fower Compary addressed the Fecamendations of GL 88-17 for Flart Vogtle.
The NRC's resporse to those recamerdat ons is in Attactment 4, Each
recamendation/response  was reviewed for the poesibility of addirg
information that came aut of the WCAP 11916 verification review,

4



fteem 3, 4, ad 8 on Pacw 2 ottmrxmlﬁr-lmplm

deacTiptions ,

Plart Vogtle, mmummmmmmuwﬁmm
the melohmalmatHWammwt
would simulate different soerarios for a p
information shauld aid in developing a more opl ete uderstarding of RS
Dehavior Auring a loss of RHR accidert .

produced in the RCS. nncllo.datimdosmt-.wonmmo!w
safety relief valve piping or pressurizer marmery as hot leg verts if a
ld leg cpening is present. Pressure buildp in the Pper plemum could
mvummmrarumdnuwrtpnth. It is recammended that

otth.ltsuut.h.pn.rtmotmt- Y usad to cool the RCS
tmmmmmmum The GC discusses an
mmmw-a—wm mwmm
enhancement bmafv-.tcpicnh-wb-\ +  The enginearing

cal \nmmmm via grevity flow
&ummwmmm mmumwm
Section 2.2.2. in "= { was the tioral



4 WAP-LL916 SECTION 2 PEVIEW

Westinghouse built a model using dimensional aralysis for parameters that
are significart {n vortex formation. Data recorded Amring the test for a
Vogtle type plarmt were camverted imto hot-leg water level as a function of
RHR intake flowrate, A graph of these data is shown in Figure 2-14, an
page 2-315 of the WOAP. mmmmtmmnwotaooom,w
readed a water level of Approxcimately 1 3/4 in. above certerline of the
pipe. Hestinghouse test data also show that differernces in water levels
existed betweer active old legs, inactive oold legs, active hot legs, ard
act.ive hot legs. The magnitude of level differerce was significant —

approximately 1 to 2 in,

During nmt-tirqmwutz,mmnwm,sp-cmmn,m
mwmmmmmmnwmmdumwadu
different RCS water levels. Because of the similarities between this tect
mmmmwm,ms&ummmu
were reviewed for camparison with the WCAP results.

Using information from the test supervisor, the ST-38 test log, and the
WOAF, assunptions mmtmmm“mmewlm,

mmormmmmmmrmuw1mm
stabilize, and the placement of the tygon tube cavection verified.
Witl. the data mmuuotﬂuu,mmmmmm
vater elevations at different points in the RCS. These graphs are in
Figuwes 4.1 ad 4.2. The static line an each gragh is the water level
recorded at each position prior to the test. Since ro eguipment

was operating at this time, the static line should be the same elevati
at each position. Thare is a significant level difference between
aummmmmmmammnmm.

Infarmation found to e@lain these differences (rcluded MO 208902
valve 2-1201-04-001, MO 28900173 an level tranamittars SOA
ad a Mmmmm.xmtcmnm.

far the tygon tube conection. The MO reported
difficult to cpen because valve stam “hreads wesre
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was ocoplets. This inforsmtion sakes the test
s unclear what affect(s) this informtion
results. Tharefore, the data vare not used
Westinghouss test reportad in Section 2 of the
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WOAP-11916, *"Loms of RMR ooling while the RS is partially
Fillled", Rev. 0, July 1968,

United States Nuclear Regul atory Camission, Office of Nuclear
Reactor Regulation, Generic Letter 88-17, "loss of Decay Heat
Removal, Octaber 17, 1988,

Qulaulation X4C1201802, "Mid-Loop Operation - loes of RHR Radiation
*, Pebruary, 1990,

Qalaulation X4C1201801, "™Mid-locp Operation - loss of RER

Teperature Assessment™, Pebruary, 1990,

Caloulation X4C1201803, "Venting the RS During Mid-loop loss of

Cool ing®, February, 1990.

Qalaulation X4C1201S04, “REA VG~9011 ‘Thermal Aralysis and Res

Pressurization Rate”, February, 1990.

Galoulation X4C1201505, "REA WG-9011 Gravity Flow Units 1 and 2%,

Fetzruary 1990,

VEGP Nuclear Oparations Procedure, 18019-c, *Abnorms) Oparating

MLa-othsiMMh:vu', Rav. 6.

VIGP Nuclear Oparaticons Procedure, 12000-¢, mew,

Rev, 15
VEGP Nuclear Oparations Procadure, 12006-C, "nit Cooldown to cald
Swtdown®, Rev. 14.
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17. U.S. NRC DOCKET Nos. 50-424, 50~42%, "Commerts on the Georgia Power
Caxpany respase to Gereric Letter 88-17 for the Vogtle Plart,
Units 1 ad 2 for epeditios actiors for Lloss of Decay Heat

Removal®, Jamuary 1989.

8. "Resporse to Germeric lLetter 88-17", GPC letter log nuter
ELV-00186, file rnumber X7GJ17-V110.
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Southern Company Services A

Intracompany Memo

—— R ———————————

“his letter is in response to your October 12, 1989, letter to L. B. Lon
“equesting that PWR Core Analysis confirm that the current and expected
vogtie burnup and power levels are bourding relative to those assumed in
wCAP- 11816 Further discussions with Davigd Cotson of your 5CS Vogtle
Support Group were Recessary in orcer to make an dppropriate response.

In comparing the expected Plant Vogt)
1n WCAP-11916, there are two factors
wCAP-11916 assumes a

oower of 3,700 Mw

®Qy, the core iverage
40,000 MWD/MTU. Increases in burnup
dbove the 30,000 Tevel increase the decay heat rate only slightly, For
Plant Vogtle, the decrease in decay heat rate due to 2 lower power level is
significantly larger than the small increase due to increased burnup.
“hus, there is reasonadle MITQIN between the WCAP-11916 results and any
€xpected mode of operation at Plant Vogtle.

The decay heat source mode) used in WCAP-11916 and shown in Figure 3.2.4-)
of that report is based on westinghouse ®methodology and 15 not avatlable to

In our evaluation, we tilized the NRC Branch Techaica) Position ASE
5-2 Rev. 2, July 1981 decay heat source model. We have shown that the two
models give vary close results; however, neither bounds the other at a1
Limes after reactor shutdown. The differences between the two models is
small compared to the Bargin between the dssumptions in WCAP-11916 and
Plant Vogtle conditions.

Attached Figure | shows a comparison between BTP ASH
9-2 decay heat models. Figure 2 ¢ 11916
decay haat mode] and three possible ogtle modes of operation: (1)
Current powsr level with 30,000 MwD/MTU burnup, (2) Current power leve)
with 40,000 MWD/MTU burnup, and (3) Uprated power |evel with 40,000 MwD/MTU
burnup.

Based on the resylts of our evaluation, we conclude that the decay heat
generated by both units of Plant vogtle will always be bounded by the
results of WCAP-11916.




Mr. W. (. Ramsey CAV-HF.260
December 15, 1989 PC-143)
Page 2

[f you have any questions, please contact me at extensios $079.

froved by:

Warren M. Andrews
Manager, PWR Core Analysis

ROJ/gps
Attachments
cc: L. B. Long
B. £. Hunt
W. M. Andrews (w/att!}
B. C. Armstrong (w/att)
D. R. Dotson ?v/att)
C. R. Myer
R. E. Patrick
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ATTACHMENT 2

MAAP AS A POSSIBLE TOOL
FOR
MID-LOOP OPERATION ANALYSIS

Purpose

The purpose of this paper 15 to provide information for evaluating the
capadriitres of the Moagular Accident Analysis Program (MAAP) for analyzing
the PWR mig-locp operation condition.

History of MAAP

The MAAP code was originally developed by the Industry Degraded Core Rule-
making program (IDCOR) and 1s now maintained by EPRI. Given an accident or
d transient, MAAP simulates the pl-'t response specifically accounting for
system responses including operator interventions. The simulation continues
either until a perminently coolable state is achieved or until *he
containment has failed and depressurized. Models are included for all the
'mportant phenomena that might occur during accident sequences leading to
degraded core conditions. The code s highly modularized so that 1t can
'ncorporate wlternate physical models and can be adapted to different

plant configurations such as power operation or shutdown conditions.

The MAAP code was obtained in 1987 when it was made available to utilities
participating in the IDCOR program. Subsequently, SONOPCO Project
(Technical Services) converted the MAAP code to run on a 386 parsona)
computer. Technical Services personnel have received forma) tratning on
the use of MAAP and actively participates in an EPRI sponsored MAAP Users

Group.

Structure of MAAP

Two sets of inputs are required by MAAP. One set of pproximately one
Lhousand inputs 1s the parameter file which in genera) specifies the

following:

- Plant qeometry (primary, secondary, containment, auxiliary
building).

- Operating conditions (pressures, temperatures, water Tevels),
- System performance (including design specifications).

- Modeling paraseters (shape factors, emissivities, particle sizes).
- MAAP execution contrel (time steps, print file identification).



The second set of inputs 13 the control card file ('nput ceck) which

inc’ydes the following:
Accident seguence to De «nalyled
Temporary changes to parameters

Manual operation or specific automatic controls

The intervention conditions which MAAP yses to determing the timing of
marual operations or automatic controls include various events or parameters
such as the opening of safety valves, actuation of systems, pressures,
temperatures, and ?lv01$. With the satisfaction of such predetermined
conditions, MAAP may be instructed to take actinns such as actuating

specified components or systems.

For i.s output, MAAP prints a 1og of control inputs (directions from the
input deck), a chronology of accident initiating events and imposed operator
interventions, nlus any MAAP system messages. Additionally, a tabular
ovtput file consisting of selected variadies in all system compartments is
written at the user-specified time interval. When tha mun terminates, a
scenario summary of .ignificant events is printed in the output.

Printed output of adequate detail can become excessive during a lengthy

accident sequence, hence emphasis 1s placed on graphical output. Graphical
output allows one to Quickly interpret results, analyze trends, and capture
fine detat] missed by printed output. Technical Services uses the GRAPMER

plotting software package to graphically display MAAP output data.

Benchmarking and Acceptance of MAAP

AL present the primary application of MAAP is for yse in addressing the
severd accident issue as & part of the Individual Plant Examination (IPE).
For the IPE work, MAAP will be used to determine success criteria (both core
Camage and containment performance) and to calculate source-term releases.
[t appears that most utilities plan to use MAAP for their IPE work if plant
specific analysis 1s required. Although the NRC has not formally approved
MAAP, 1t has not objected to the use of MAAP in the IPE effort.

Yarious benchmarking projects to validate the MAAP thermal-hydraulic models
against actual plant date have been completed. Cxamples of favoradle MAAP
benchmarking include the modeling of the TMI accident and the Davis-Besse
loss of feedwater transient. [n addition, favorable bDenchmarking has been
performed against RELAP (Seabrook by ECAG and Browns Ferry by TVA) and
against MARCH 3 (PWR and BWR by the Nordic Muclear Safety Program).



Mig-Loop Application of MAAP

After the publication of Generic Letter 88-17, “Loss of Decay Heat Removal ®
an incerest was expressed by some utilities concerning modifications to MAAP
that will allow the mid-loop accident to be modeled. Pacific Gas and
flect=ic was the first utility to express an interest. However, Genera)
Publiz Utilities (GPU) on its own accord funded these modifications Lo MAAP
These modifications wil' allow MAAP to analyze the mid-loop accident to fuel
JNCoveEr) The MAAP Users Group has now authorized funding to modify MAAP to
enab’ e the analysis to continue past fuel uncovery. Although GPU has used
the sodified code for analyzing mid-loop accidents, these capabilities are
not scheduled to be incorporated into the archived version of MAAP until

June 19850.

The major features of MAAP that will 31low modeling of mid-loop accidents
include:

Arbitrary initial conditions in the primary system.

o Initial water level or initial water mass,

¢ Air in the primary system.

o Input for a time since scram to calculate decay heat or cc e
power as a function of time.

- Any initial conditions in the steam generator,
o Arbitrary water Tevel.
© Afr in the steam generator,

- User input for RHR inflow and outflow.

Use of RHR heat exchanger.

MAL® will a)low the user to detarmine tha following:
- The primary systesm pressurizacion curve.

- Confirmation that various available injection paths and injection
flows can contrel the accident.

- Estimation of the times avatlable for action.
- Prediction of the system response that an operater would see.



Effort Involved in Using MAAP for Mid-Loop Amalysis

Altrough a plant specific parameter file does not exist for Plant Vogtle at
this time, ft 15 anticipateg that one will be created for the Vogtie IPE by
the migdle of 1991 with an effort of approximately 6 man-months. Many of

these plant parameters will be obtained from design drawings and the FSAR.

A number of postulated loss of decay heat removal scenarios guring shutdown,
such as the following three scenarios for Seabrook that were aralyzed

marually can be evaluated by MAAP:

The reactor is vented and remains at atmospheric pressure and the
steam generators are dry, and the RHR cooling is lost.

The reactor coolant system is not vented, the steam generators are
dry, the vessel {s filled with water, and the RHR cooling is lost.

Conditions are the same as the previous scenario, except that the
water is initially in the secondary side of some steam generators.

These scenarios could be expanded based on parameters such as the number of
hours from scram and the initial water level in the vesse).

In the case of Vogtle, 1f the particular accident ‘squences are defined,
Technical Services can create input decks to mode! these seqQuences.
Depending upon the complexity of the sequence, an input deck could take
approximately 4 hours to create. Although the Technical Services has run
MAAP on the main frame computer, using the PC version of MAAP eliminates
that expense. It is estimated that running a mid-loop scemario om the PC-
based MAAP wil) require between 1 (o 2 hours of computur time. As stated
previously. the most effective analysis can be achieved by observing the
plottes results of MAAP calculated parameters.

Conclusion

This discussion of MAAP as a possible tool for mid-100p operation analysis
'S Dased primarily on two presentations by other utilities at MAAP User
Group meetings. MAAP with the modifications scheduled for mid-1990 appears
to have sufficient capabiiities to be considered as 2 useful tool for mid-

loop operation analysis.
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TO ALL WOLDERS OF OPEXATING CICENSES OR CONSTRUCTION PERMITS FOR PRESSUR' 2¢¢
WATER REACTORS 'Pwhy

SUBJECT: LOSS OF DECAY MEAT REMOVAL GENERIC LETTER MO, 88.17)

10 CFR §0.54(7)

LOSS of decay heat remove) (DHR) during nonpower operation and the consequerces
of such a o83 Nave been of Incressinrg concern for Yoars, Numerous Industry
4nd NRC publications have addressed the subject. The Diable Canyon event of
Apri) 10, 1987, and #nsuing work by both the staff and Industry or‘ontutwns
have provided additions) INSTght. Yot the prob)lems continue, as 11 lustretes by
(1) the Inadequacies demonstrated by many licensees 1n thetr response to
Teneric Letter (6L) 87:12; (2) the event at Waterford on May 12, 1988 (3) the
Nt at Sequovah on May 23, 1988 (4) tae DMR perturbations due to inadequate
vel at Sen Onofre on July T, 1988; and (%) the doparent Teck of & complete
Gustry understanding of the potentia) seriousness of such events,
The report of the Diable Canyon event, NUREG-1269, stated that operating &
Plant with & reduced reactor coolant system (RC3) fnventory was & particularly
SENSTtive condition and 1 ent!fieg WAy generic waaknesses fn DM, 6L 87.12,
which requested nformetion from o) PYR Vicensees, provided Mditions) n.
SIGAt, And NUREG-1269 was transmitted WILh tha generic Tetter to ensure that
[1consees had the latest information, Despite ohty, mny of the responders to
6L 8712 demonstrated that they did not understend the fdentifind prod lems .

offciencies exfst 1n procedures. Nardware, and training 1n the aress of (1)
prevention of accident Inftiation, (2) mitigation of tccidents before they
potantially progress to core dasage, and (3) contre) of Fedfoactive materis) (¢
4 core unr fccident show'd occur. ANt daficioncies exist in i) Pyl
COrtain design featurws sake inftiation and tiee cvalleble for mitigation
'n the Vestinghouse and Comdustion € Inesring designs of more concers than in
Ehe nuclear stoam supply systems (NSS t) designed by Baboock and ¥ilces.
Neverthe'ess, we believe xpuditious actinng are CRERAPY At &)Y PRy b
rectify theso deficlemcion, These shoud be pare!ieled by Programmed enhance-
SNty which swpe lameat, add to, or “tplece the expeditiovs sctions te sccom-
PITSN & morw comprehensive IMprovesest, Recommndstions Covering thase |tems
Are sumsarized e the Sttachment, and soditions) Informmtion and guidice are

Provided fe the three enclosures.

88101001%




"~

Pursuent to 10 CFR 50.64(f), we recuest your "RIDORSE reqarding your plang with

"IDect 1o ach of the recommercations 4% relatesd to operation fellowing
Blecement of the NSSY on shutdown coo NG, OF Tollowing the attainment of Niss

CORGILIOAS Under which ghutdown cooling would nOrma Ty be initicted. Your
"esponse '3 to inciuce the following
A gescription of the actions You Mave taken 1o ‘0o eent sach of the eignt
"eCoMrmrded erped'tious actions Identifled in the attachment, vYour reply
$he'T be submitted to us within 60 days of receipt of thig Tetter,

A description of enhancemants, specifiec DIANS, 4nd & schedule for imple.
mentation for each of the six Erogremmed enhencemert FRCOmMEndit fong
gentified in the attachment, Your reply shall be provided to us within

90 days of receipt of this letter,

Individue! deviations free the recommencetions will be considered on & case by
Case bas's provided COmLvisatory measures are provided wvhich wil schieve o

comparible level of protection.

Ro further resporses are recuired to GL 8712 and Vicensens or construction
Jerwit holders need not provide any supplemental inforsmtion (n ¢ response to

6L 87-12 to which they previously cownitted.

We will accept documents such as technical FePOrts, action plans, and schedules
Erepared by ineustry groups when sccompanied by Commitmests from participating
Ticensees In ey of Individual documents from thosy 1icensees, Alternatively,
SUCh Industry group documents may be incorporated by reference in IHernsoe
Socumentation, e encourEge your participation in cooperetive efforty to

effactively resolve these Issues,

Your written resporse sha)) be fubmitted under oath or i irmtion under the
Erovisions of Section 182a, Atomic Energy Act of 1954, 4% smended. Your
wrITLen response 15 needed to determine whether sctions o wodify, suspend, or
revore your 'icense are Recessary. An analysts s required by 10 CFR 86,109

"A% been performed regarding this request,

“he originel copy of your written FRIDOREE ShalT be trammmitted to the v, §.
Ruclear Regulatory Commisgion, Document Contrel Desk, Washingtom, 0.C. 20888
‘or reproduction and distridbution,

This request 15 covered by Office of Fanagesant and Budpet Cleerance Mumbe v
1150-0011 which expires Necember I, 1989, The entimeted AYEerage burven hours
's 200 parion-bears per 1lcenses response, ncluding assessment of the new
reduiresents, seerching dats ources, gathering and thalyzing the data, and
Preparine the resuired reports, Cosments on the dccuracy of this estimete ane
SUGQESLIONS te reduce the burden moy be dfrected 1o the 0ffice of Ranagement
And Budget, Room 3208, Mew Fxecutive Office Butlding, Mashi ton, D.C. 20803,

ssion, Records am ln»n Fanegemmnt

And to the U, S, Muclear Regulatory Commf
Branch, 0fffce of Adminfstration Ind Resources Mansgemeat, Vishingtom, 0.C,

20588,




f you have techatca! questions €;araing this matter plesse CONTACY Wayng
Hodoes a4t J01-492.0898 JUREr Guestions may be Girecied 1o the NRE Protect
Yarager assigned to th e Raries M. Tramew 301 4932

*2id oF 18 h
FEPOect Maraoer i gred te i r sant ¢

-

bleret 2 Qerbglind

l(‘tirrv Assoctat e N ctor for Pre 'Y
9ff1ce

»
cty
of Nuclear '00‘.qr Regulatior

Attachment
Fecommended Actions

Enclosures

i rerview and Rackground information Pertinent
to Generic Lettar 88.))
Guidance for Meeting Generic Letter B8.17
Abbreviations and Definitions




ST OF RECENTLY ISSUED GENERIZ LETTERE
Dite of
Sublect 'ssudnce
REMOVAL OF CYCLESPECIFIC \Q/04/88
PARAMETER LIMITY Far

TECHNICAL SPECIFICAT]

ELECTRIC POWER SYS§T§
NADEQUATE CONTY
DESIGN PROCESSE!

INSTRUMENT A1 supp v
SYSTEW PROBLEMS AFFECTING
SAFETY-RELATED EQUIPWMENT

OPERATOR L ICENSING 08/08/88
EXAMINATIONS

REMOVAL OF FIRE PROTECTION
REQUIREMENTS FROM TECHNICAL
SPECIFICATIONS

08/02/88

NRC POSITION ON RADIATION 07/12/88
EMBRITTUEMENT OF REACTOR

VESSEL MATERIALS AND TS

IMPACT ON PLANT CPERATIONS

PURCHASE OF GSA APPROVED 07/01/98
SECURITY CONTAINERS

PILOT TESTING OF FUNDAMENTALS 08/17/88
EXAMIRATION

MAIL SENT OR DELIVERED TO 08/03/88
THE OFFICE OF NUCLEAR ..EACTOR
RECULATLI O

'Tsued ¢

ALL POWER REACT 0
WICENSEES ang
APPLICANTS

ALL POMWER REACTOR
WICENSEES AN
APPL ICANTS

ALL HOLDERS 0
OPERATING LICENSES
OR CONSTRUCTION
PERMITS FOR NUCLEAR
POMER REACTORS

ALL POMER REACTOR
LICENSEES anD
APPLICANTS FOR

AN OPERATING LICENSE

ALL POWER REACTOR
LICENSEES A
APPLICNYS

ALL LICEWSEES of
OPERAY NG REACTORS
AND MOLOERS OF
CORSTRUCTION PERMI™S

ALL POWER REACTOR
LICENSEES AnD
HOLDERS OF PART 9%
APPROVAL S

AL LICENSEES OF ALy
BOILING WATER REACTORS
AND AP ICANTS FOR A
BOILING WATER REACTOR
OPERATOR'S L ICENSE
UMDER 10 CFR PART &%

ALL LICENSEES FOR Pow
NED RON- POMER REACTOS
ND NOLDERS OF

10N PERMITS
FOR WUCLEAR POMER
REACTORS




1 A Ing Frogrammed errEncements L A | "’.."’"’Q',‘Q'," COnCere "ng
the N3ES during shutdows C00'1ne or dur R§ Conditions where SuLh
Yy wOu'd normally be prov ged. "he Fecommendations PPy whenever there
Frediated fue) in the resctor vessel (Ry These Fecommendations are
SWAmArizec be'ow and discussed further in enc osure 2

Lapes tlovs dctions
"™he following eXpeditious actions should be 'mplemented prior to operat.
N9 A & reduced inventory conditione

Ofscuss the Diable Canyon event, related events, Tessong Tearned,
¢nd implications with dPpropriate nlant personne!. Provide training
shortly before entering 4 reguced 'nventory condition,

(mplement procedures and tdministration coatro!
STUre that containment (losure®s will) be acht
At which & core uncovery could res

with an inabtity to ‘nitiate alte

to the RCS invertory.

ould include
consigeration of potential steas an

¢ Bateriel relesse

from the RCS shoul¢ clogure Sctivities axtend inte the time botling

takes place within the RCS. These procedures and taministrative
controls showld be eCtive and n yse:

&) prior to entering 4 reduced RCS Invertory condition for NSSSs
supplied by Combustion Engineering or ¥estinghouse, and

b) prior to entaring an RCS condition wherein the weter Teve! s
‘ower than four inches below the top of the flow ares of the

hot legs st the Junction of the hot legs to the RY for N5SSs
supplied by Babcock ane ¥ileox,

NG should apply whenever OPRFAting in those conditions, 1f Such
Procedures and administragive controls are not operational, them

either do net enter the applicadle condition or meintain 4 tlosed
Conts i nmant,

A reduced inventory condition €Xists whanever Y water leve) is Tower than
three foet belaw the RY flance.

Containment closure 14 defined as o containment comdition where at Teast
ORe integral darrier to the release of redioective meterial s provided.
Further discussion ang Qualifications which the ietegra) barrier must meet
ire provides in enclosure ? ane in the definitions provided 1 enclosure )




Frovide at ‘"t two 'REeDendent . (ontYnuous tewpearatyre NETeat i ong
CRAL are representat of the core T comgitions whetever the pre
'S IR g midetonp conditinne §0d Lhe rmactor YEISe) hesd 1y 'OCoted o
0P of the resctor vesse Temperatyre 'Melcatiens shou'd Le
Periodically cheched ¢RE recorded ' OPRTAtOr o Jutorat celly
NG continvous'y mon iy | Temperatyre monitoring

S how

‘ Y 4N operator in ‘he contro! room /08 , or

b from » location Ovitide of the tonts inment SWilging with
Provision for Providing iate ¢t r 1 to an
Perator 1n the CR ¢ $1 T Observations
thould be rFecorded at an than 18 mingtes
guring norma ) congit

Provide at least two 'nGevendent, continvous RCS water leve) indica.
tions whenever the RCS 15 1n o Feduced ‘nventory condition, Water
Teve! Indications shou'd be periodically cheched ind recorded by an
operator ge dutomatically ang continuoysly N itored and lérved
water leve! Ronitoring shou'd be Capable of batng performed either

‘4) by an Cperator In the CR, or

(6) from & Yocation Other than the CR vita provision for providing
‘Fediate vater leve! velues to an operator 1n the Ch ¢
Sfgnificant changes Sccur, Observatioas hould be recorded ot
Or Interval no greatar than 15 minytes Wring norma) condi.
tiong, *

(00 lement Procedures ang ¢ Controis that penarally
void operstion Enowisgly Yead to perturts.
ng/or to systoms that are CRIATY o maintain
"8 stable 4re Contrelled condities While the KCS 1y 1a '
reduced inventory Conditipgn,

fystomn SUpporting
ELOrY condition, then
e that the ICS wil)
R contro) leg Condition, Such dditiona)
DOth preventios of & loss of DR M enhanced
By reowirements to hEure timely responsy ¢ Toss of DMk
ek 3 logs occur,

A nidelong Condition exfgty whenever RCS veter Tevel s below the top of
the flow sres of the Mt legs at the function with the Ry,

'Y Guidance shoyid be developed ang Provided to operaters thet covery
vacuation of the WOR1toring post. ™he ouidancs show ¢ preperly balance
FRACtor +nd personne | sefety.




6) Provide st least twe evarTable* or opered'e means of 000°rg iAventory
t0 the RCS that are in geeition to PURDS TAIt are 4 part of the
norma ! DMR systems. These shou!d fElvee 4t least one hRigh pressure
njection pump. The water $0GYTI0M rate capadle of beine provided by
CACh of the mears shoy'ld be 4t Teast sufficient to keel the core
COVered. Procedures ‘or use of these Systews ouring ‘oss of Dwe
events shoule be proviced, The PALh of water 4o0dition myust be
100C ' fing to assure the flow Aces not Pypass the reactor vesse!
before CLIRING ary opening in the RCS.

? 0! 1cab'e to westinghouse ane Combustion Ergineering rucienr steam
SUpPly system (NSSS) gesions) [mplement procecdures dnd saminigtrg.
tive controls thet FRAsOrably assure that all ot 'egs are not
blocked simultaneously by nozzle cams unless 4 vent path s Provides
that 15 large Qnou’h t0 prevent pressurization of the vpper plenum
of the Ry, See references | ang 2,

(8)  Tapplicable to NSSSs with Toop stop valves) Implement procedures
ng aaminfstrative controls that FRAsOnaby assure that ) hot ‘'egs
are not rlocked simy)itaneousy by closed stop valves unless & vent
PAth 13 provided that s Yarge onouxh t0 prevent pressurizatior of
the RY ypper plenum §§ unless the RCS configuration prevents Ry
whter logs 1f RY prefsurization should occyr, Closing cold Tegs by
noZzle dams does not meet this condition,

Frogrammed enhancements:

Programmad enhancements should be developed 1n paralle) with the expedi.
t1ous actions and they may replace, supplement, or age Lo the expeditiogs
dctions. For sxample, Programmed enhancements sy be used Lo change
expeaitious actions as a resylt of batter UNGerstanging or improved
procedures. This may lessen the nftial impact of eXpeditiovs actions

guicance 1s provided n enclosure S For sxample the first paragraph of
section 2.2.0 and the firgt Paraqraph of section 1.3.2 1 lustrate the
flaxibility we have 1n ®ind ar Tong as safety 1y doequately addressed.
e intend that programmed enhancements be incorperated nto plant opers.
L1Ons 45 they are developed when this results fn significant safaty
'MProvosent or enhancement of plant operations with " decrease 'n
sefety. Procesurs! Ond hardware modificacions ®iy be mplevwnted
without prior staff spprove! whers the critaria of 10 CFR 50.59 are
met, although it 13 our intent to review and/or audit such changes .
Progr scmed enhancaments shoyld be 1" lamented 45 soon as Is practica),
but ne later tham the following schedule:

“Avatladle meuns Feady for use quickly ehough to meet the Intended functiona)
need,




FrOgranmed enng SEMEALE consisting of REFQware ngta ) ey
mgf o R Rl PFOgrammee 0""(."‘"'.5 thet Jepeng |
Rsta ' ation and/anr mdification. ¢» v be wiemerteg

by the eng the “irge refue NS Outiaoe trpt
moOnthg ’ dter Y VWIRG receipt of . "A8d L

4 § » tanr ’
Oy the erd Y the second o7 e g Cutage
this letter

whichever oceurs first, 1Y ¢ shytdown for *efueling nas Deer
AILTAted as of the G0te of receipt of this "ettar, thet § ¢
COUnted as the firge refue)ing Outage

Programmed erhancements that do hot depend ypon Rardware charges
Shou'd be implemented within 18 monthy of FRCeipt of this letter

W& Fecommend you 1mplement the following gix Programmed erhancements

fﬂS!'uMQﬂld!'b'

Provide reliable ¢ describe the $tate of
the RCS and th Y vied 1o cool the RCS
for botr ROFw | ang acciden: conditionsy, At & Rintoum, provide the
'cl?o.tng in the CR:

4) two Independent RCS 'eve ) indications

(0 4t least w0 independent tempersty RNty represents.
tive of the core €10 whenaver the RY 's ‘ocated on tep of
the RY We suggest that tewpuratyre Indications be Provided at
] times,)

the capability of continuovsly ROATtoring OMR svitem parfor.
NACE whenever & DM iystem 1y being used for tooling the RCS

ibnormg ) conditions in
iystem performance

Develop end 1" lement Procedures that Cover reduces inventory
operation and that Provide an sdecuste basiy for entry into a
reduced inventory Condition, Tryse include:

(4)  precedures thet cover normel OPEration of the NSSS. the con.
taineent, ang SUDPOrting systems under ronditions for which
tooling . gle norwa lly e Provided by




-

¥l procecurss thet COVEr ehmroency, donormg ', off.norma, o the
*auivalent operation of the w535, the Containment, 4ng uppert .
'hY Systems 1f 4n of fenormmg ! coreition occury whilg operating
vhaer congitions for whICh cooling would hores 1y be Provided

by DwR Systems,

¢) emintgtrative CORtrols that support ane Suppiement the proce -
fures 1n 1tems ‘0), (B), ang o)1 Other actions identifi9g n
thig Communication, as dppropriate,

fouipment

4 Agsure thet scecuate operating, ooerable, and/or avaitable
$Quipment of high Feltabt ) ity® 14 brovided for tooling the RCS
4nd for avoiding 4 loss of #CS coo!ing,

(o) Maintain sufficient onist!n’ ®Quiprent in an operable or
vailable stetus 1o ¢ tom u;o!o 1088 of DR or loss of (s
‘Aventory should they occur. This gshoylg Inelude ot Yeast one
Righ pressure infection PURD and one other sygtem, The water
dedition rate capadle of being provided by ®ach equipment tem
should be at 'east sufficient to keep the core Covered,

(€) Provide toeouate equipment for personne) communications that
IAvolve activities related to the RCS or Systems necessary to
MNintain the RCS fn ¢ stable ang controlled condition,

(4) Anolzs!!

(§)

Conduct ane'yses to SUPD lement *x1sting Informetion &nd devolop 4
basiy for Procedures, Instrumentation nstallation ung Fesponse, ang
QU ipment,/NSSS Interactions ang "esbonse. The ane lyses thould
$RCORDASS thermodynamic snd Physical (configurstion States to which
the hardwars can be Sublected and shoyl¢ Provide sufficient depth
thet the dasis 1y Ceveloped. Emplasiy should be placed vpon obtain.
‘NG & complate Understandirg of Nsss behavior ynder Ronpowsr opers.

tion,
Technica 1ficatt

Technical ihecifications (Tsy) that restriet or Huit the safety
benefit of the dctions fdentifieg 1a this Tetter shoyld be fdent .

fled and Eppropriste Changes should be fubmitted,

*Rellab'e v ipment (g SN ipmert that can be Feesonably expacted te perform
the intended function, See (nclusure 2 for sdditions) informetion,




RCS EeTturtationg

‘tem (8) of tre QXDec It ious actions shoyld be reeximingg
Lions refineg o3 neces

eng Coera.
S4Fy to ressorad)y minimize the
‘oss of Dwp

11ke ) hooq o9
Additional ‘nformation NS Quidence are given 1 enclosure 2

£

SEFERENCES

E. Rosst, ‘Possible Sugden Loss of RCS

IAvent
veve' Operation,* NRC

WOFy during Low Coolant
Information Notice B8-36, Jyre 8, 1982,
2) R, A Newton, “Westinghouse Owners Group Larly Notification of MideLoop
Coeration Concerns,” Letter from Chatrman of westinghouse Owners Group to

¥estinghouse Owners Group Primary Representatives (1L, 1A), 0G-88.2), “ay
&7, 1988,

/0



ATTACHMENT ¢

i ’ : UNITED SYarTes

s ‘ NUCLEaAR “!CUL"O.V COMMISSION
. - /‘; '5 NalninGiION B ¢ L 11)
‘.‘ oA -’h'

eRuary 27, 198%

\\.
wULALY Nos, £EC-42¢ , 1°;\2133h’,:

50428 4 .

", . 1

G. Matrston, 11 .
cenior Yige Pr.ﬂdfﬁ! - - , 4 $
Nuclear Opereationg 's i' .
-
t. 7

Se0rgia Power Company
P.O. Box 129¢

/" ‘
!l&\ngh.m. A*.‘t‘u ’S:o] ".“,..‘. Q“

Dear wp, Meirstyn

SUBJECT:  commenTs ON THE GEOKGIA POWER COMPANY RESPCNSE 10 GINERIC
LETTER 88-17 roR THE YOGTLE PLANT, UNITS AKD 2 foo

EXPEDITIOUS ACTIOMS FOR LOSS OF DEcay RCAT FEMOVAL (TAC
NOS. 69789 AND 6979C,

The KRC staff hgs Feviewsc your response to Genertec Lotter 68.17,
'Lgenerally meets the Intentions of the ?UMHC letter wi
CIpeditiovs sctiuns ane 'S adecuate for plant Vperation,

The most significant cuntridutor To sk reduction of the e1ght guneric letter
Fecommencations 15 the Capabiinty 1o close COnterrmmnt, vour FRAPONSY dpprary
Lo by incompiete 1n the following respects:

e fing thet
th respect to

Lo Tracting of Contatneent penetrationg references only those that hve been
OP#"wd by "manue) meeng.*

2. You SPec fically acdress closure of the *CUIpment hateh viq Werationsy
Procedure 12006.C WATCHh ensures *thay the conteinment *OUIpmENt hateh can
Ve closed.* Abnorme! Operating Procecure 1801§C *wi) Instruct the
Operators to initiate CONtainment ¢logyre, * ¥e fing no rference o
$Ce) completion of Containment ¢losure within AR STTM tivws,
particularly with respect to Penetrations oth

. You ‘dentify that *411 ovailable Corteinment cooling fans be started o
"elp mitigate the effects of o logs of RHR on the containment
environsent.® Yoy do ROt fdentify whyt FeesOnAb 1o assurance '8 avat ab e
hat fans wil) pe dvailable nor go you $00ress whather You heve
INvestigeted the mmmv of continyes wOrk within CORtainmant once
burling 1nitiates within LM reactor vessel N0 Creates & stesn
environment within the . s

Lt \
'I;'! ‘-
: 1! l‘c. ¥ o i‘
gt pancEARRRHE Y
T ‘gs.:._s >
ejelelele |

37025 tes6a



N rp
Fesg
Serwr
ve ¢
to ¢to
ity 2

Thare

y47C8 10 Lhe Qlher qupedin Vb Tlems, thre Progrem ilertifige ¢ your

"15¢ has the capabd Ly L0 adeduaty Y 404russ the conterny Cxpressed 'n thg
etter HOWever, yowr responses are briefl ang, therefore, ¢c not o)\ e

fvlly unoer.tang your $CLION Laken in response to 6L 88-)? YOU may wigr

Ayicer syvers! CRservatiuny n yraer 10 assure yourselves trat the iy

Cequitely sndressed

You reference the Commitmerts 48 1o lesented Pricr to the next plannes
€NLFY. Me dssume your meaning 18 for any EALry Into ¢ reduced inventory
Concition thet 14 geliberate on the PATT Ut the operators, Hence, ar
entry for the purrose of reparing an vnarticipates reactor coolant pusg
Sea) Tatlure would be ¢ planned entry. An erntry due to & loss of coulant
sccident would be unpianned, Any other Pearing wil) not meet the intent
of the generic letter,

You 4750 reserve the FIGht to make changes *1n the future (f ppropriate.”
The intent of the geraric letter 13 to o) low Changes under the vidance of
the programmed ynhancement Fecommendations ane fubjeci to your 50,89
Feview, 4y appiicade,

The lesson plen Guscription di1d not 1eentify Lhe reed for Tustrymentation
Other than leve! incicaticn Temperawure and the i1ty RO tor RMR
Dehavivr are «lse frportant,

The lesson plan description di1d not ‘oentify such vorten getat) 4y
SYPOLOmE end suitable operator Fesponse to prevent loss of R

The lessen plan duscription s stetes L0 pruvide “an t0etuate fwareness on
Lhe part of persunne! inveivad n B0« 100p operations.* Nisturica)
CXparicnce shows many RMR 10%suy caused by apparently Lrained personne) .
oftan by maintenance and test perionnel. Your program should be 4t igred
tO evoid such d1fficulties.

You ndicate removal of & Pressurizer mamvey, stees Jeneritor mamway, or
Ihrec pressurizer code s Mesns Lo provide RCY venting,

¥e note that relatively large hot 116 openings in the PCS, swueh o5 &
Pressurizer mamoay, can st1ll 1qad 10 4 pressure of severs P' Gue to the
large steam flow and the Comd inetion of flow Festrictions {n the surge
line - lowsr pressurizer Mrovare - mamway pening. Calewlations shoyle
be perforumd to YeriTy the effectiveness of Lhe opening.

'S o need v respond to the wuve 41 Lhis time.




| Al

v % Hairston, 1. - ¥, v""».', 7, 198§

Ay you ar, twire, \he erped'ticus actions YCuU Mave hriefly descr bed are an
Inter ik measure Lo achieve n Tmrediete reduction n rige SRR0C ated witr

FOCL Led Thventory operation, and thesec w11l be WPPemented ane in sumw cases
FEP JALEC Dy progrusmed enhancements. While JOUF rusponse 13 adecuate, we intend
‘e duaTt both your expediticus actions NG yOUr prigramred erhg Cefmnt program
The arees where we do net tully unoerstand vour FRIPONSES 4% 1nE1Catey above
Mey be covervd 'n the auait of expeditious actiony.

Sincere)y,

” ﬂ'
/ - .
/é” /‘) / / LR

Jon 8. Hopking, Profect fanager
Project Cirectorste 113

Diviston of Resctor Projects « 1/11
Office of Muclear Resctor Regu lation

CC:  Sew next page



ATTACHMENT 5

ELY- 00'86
176J17+v110
4 [ }ie

Vs 5. Nuclear Regulatory Commission
ATTN: Document Contro) Desk
Washington, D, C. 20858

PLANT YOGTLE « UNITS 1, and 2
KRC DOCKET 50-424, $0-428
OPERATING LICENSE NPF-68, CONSTRUCTION PERn)T CPPR-108
RESPONSE TO GENERIC LETTER 88-17

Gentlemen:

In sccordance with 10 CFR $0.54(7), Georgla Power Company heredy submits
Lhe enclosed response to the recomended programmd ANNCamIntY of Generic
\etter 88+17 releted to loss of residual heat removal wile oDerating 1n 4
Feduced inventory condition, Thig Fesponse applies to both Units | ang 2, .
fven though unit ipacific detafls may refer to Untt 1, 18 Power Company
Feiponced to the recommended fxpeditious actions of Generic Lotter 8817 by
letter dated December 29, 1988

deorgia Power Company expects o W9 lemant 411 naresary che § resviting
from the programmed ARANCEmENtS prior to Fesuming critica) .h:rmntmu

fellow'ng the secons Unit | ang first Unit 2 revueling ovtages., Erhancement
;;;E 40 not invelve hareware CAANgES are scheduled to be o lementad by May 3,

Evaluation of haroware Glurl for leve! Instrumentat ten AN restdua) hast
resoval system perferssace ndfcation has not been Comletad. In that the
evaluation 15 net comp lete, 14 Power cc.m{ Cannot be more specific than
the enclosed re 6. Georgra r Company will subait o description of
these hardvare u'u withia IPproximately two months fo!)ew comp letion of
the svalvations, which s Currently projected for October 1, :3..

The enclosed responses are based upon current or proposad prectices and

Wy b Changed (n the futurg, 1f toaropriste, Georgia Power Company will
INSUre that any future Changes will matntatn the Intent of Generic Lotter
88.17. [nformation related L0 th1s Tosue will pe Available onsite for mmc

Feview,
If there are any quastions Concerning thig Tetter, plesse MYise,



Jo 8§, Nuclear Regulatory Comission
ELY-00186
Page Twe

Mro W, G. Matrston, 111 states that he 5 o Sentor vice Presidest of
Georgis Power Company and 13 authorized TO @XACUtE this oath on pens s of
beorgie Power Company and that, to the best of MS knowledge ang belier, the
facts set forth 1n this Yetter NG enclosures are trye,

GEORGIA POWER COMPAN)

by:
. . .
Sworn to and subscrided before me thig day of Janvary, 1989,
) Netary MUBTTE
¢ rele rower n

r. P D, Nlce
Nr. C. K. MeCoy

Mr. G, Bockhold, Jr,
GO-NORMS

. lear A f8sion
Mro Mo Lo Ernst, Acting Regiona! Adwinfstrator

N, J. D, ins, Licensing Pro t Nenager, MR (2 ¢ fes)
e, J. P, :::c. iuior Ioaun’?:smw”-o"ntm:..zmh



ENCLOSURE

GEORGIA PONER COMPANY RESPONSE 10
NRC GENERIC LETTCR 88-17
PROGRAMED ENMANCEMENTS

The following discussion of Georgte Power Company's (Gre) plans for edragying
the programmed enhancements of Generic Letter $2-17 at Plant vogtle (VEgh) s
Provided pursvant to 10 CFR 50.54(f);

1-

NRC RECOMMENDAT I ON

Provide relfadle tndfcation of PAFAMITArS that describe the STAte of the
Feactor coolant system (RCS) and the performance of systems noreally yses
t0 cool the RCS for both norma! and sccident conditfons. At & minimym,
provide the following 1n the contro) roce:

(0) Two Independent RCS leve! indications.

(B) At least twe Independent temperature Reiiurements Fepresentative of
the core exit whenaver the resctor vessel (RY) head 12 Tocated on top
of the lv.) (We suggest that temperature Indfcations be provided at
all timms,

(€) The capadtlifty of cont fnuously ronitoring restdus) Mat remova) (RMR)
System parformance whenaver an RMR Tystem 18 baing used for cooling
the RCS,

(d) Yisible and audible indications of tbnores) conditions n
temperature, level, and RMR systes perforn. e,

PG RgspoNsg

(8) As stated 1n our Decomber 29, 1988 submitts), e water fevel (s
monftorsd vie temporsry level Instrumsntation whenever the RCS 15 1
& reduced inventory condition. Operations procedures inelude
instructfons to notify Instrumentation ang Comro) parsonne! to
(netall temporary love! Instruments prioe to eining the RCS.
Instrementatfon and Contro! Procedure 139881, *ncs eWNOrary Water
Lovel Systew®, provides fnstructions for fnstallation of two
ndopandent channels of Tevel ingicet on S1Ng tempOrary trancaitters
] -m‘ir url'mnn‘-nm;n :: i | roos. Leve) 1y
Beesured directly from the hot o betwaen the AVL ]S per range
lower tap and the pressurizer to sinteige tmz &nd pratsure
frrors.  One channel provides ¥ide range eve! ndicatien from
a‘p::uhuﬂ( ohe foot bélow mid-Toop te the vessel flange., ™
other chanme! prevides narrow nnr el Indication from
tpproximately one foot below mig. 009 to the top of the het leg.
Level (s continuous 'y monitored ang Alaroed 1 the control roos. A
low leve! alare 13 set at three inches sbove the center of the hot

leg.
OPC 13 presently evaluating o aon'n change which will provide for

permsnent fnstallation of the 'eve transmittors, Wo expect to have
this evaluation complated by October) , 1989,
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G0 TGN and an error analysts, GPC wil) 0150 petform o Qe ity

control and followsup review of the 1nstallation ane reviow
mafntenance and calibration practices.

(D) As stated 1n our December 29, 1988 submitty), Werations Procedurss
presently require at least two Core exit thermcowles to be oparanie
0 a!l) times during reduced fnventory Conditions with the RY head in

place. These procedures will b Fevised to require efther:

= Temperature will be monitored 4nd recorded by an operscs-
control room st Intervals no greater than 15 sinytes, or

« Temperature will be conunuou:l;)nnuond And slarmed vig the

Emergency Response Facilfty (fR Computer 1a the contro)

These two core axit thermocouples will provide continyoys,

ihnthe

Foom,

Indepandent, and representative Indication of the Core temperature,

(€)  An engineering ttv‘{ will be made to deterwing the spectfie
Hable Indication of the onset

parameiers that will provide N.lyh.

of degraded R pump perforsence, tdy will include

re
considaration of the Fecommenditions of Generic Lotter 88+17 sueh 4y
'ndication of pump motor current, ncise maitoring, suction pressure
fnafcation, and a possible correlation of PAPASITErS, Mo axpect to
complete this study by October 1, 1989, The resuits of thifs ftudy
will be 1mplemented Sccording to the schedule 1scuesed 1n the cover

Tetter to this transmitesl,

') As direussed above, RCS Teve! 18 continvously monitored and o lormed

'n the comtrel rece duri operation 1n & roduced inventory
:‘H e1ther be checked A recor dod

condition. Tempereture

operator fn the contro! room ot intervals no freater than
or continvous |y sonftored and tlareed via the ooF compe Lar

by an
1§ ®inutes,
in the

contrel room. The engineering study ¢fscussed In ftem (¢) above,
will 1n¢lude onng fderation of vigiple AN sudfhle Indication of B
LR YTy

2. MRC RECONDRMTON

Develop and fmp lemest Procedures that cover FeOUCHd Tnventor

peration

Ind that provide an L0 basty for SMEry 1nto & reduced u_v_m_or_y

conaition,—Thase tnc)

4) Procedurss that cover norms | operation of the X3S, the containmant,
énd supporting l{““ Under conditions for which cooling would

noreally be provided by the RMR system,

(b) Procedures that cover *Rergency, sbnerast, of f-aormu), or the

eavivelent operation of the NSSS, the Containmeet, and
fystems 1f an of f-norem! concition occurs while operatt
conditions for which teoling would hormm i1y be provided

tystem,

rpporting

N er
the RMR
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3

Adminfstrative controly that support ang SUpplement the Procedures 1n
'tems (a), (B), and 411 other Ctions ‘gentifigg 1n Generic Letter

88-17, as tppropriate.,

1 RESPONSE

(a)

(b)

(¢)

i Mﬂ""l"“.' ' y

AS stated 1n our Decomber 29, 1988 submittal, the contro )l ing
procedure for operation in & reduced fnvantory condition 1
Operations Procedurs 12006-C, *Unit Cooldown to Cold Shutgown,* Thig
procedure containg precavtions sng Timitat fong concerning operation
in & reduced Invencory condition and provides guidance for Preparing
the RCS for draint This guidance Vddress Lempersture ang Teve!
fAstrumentat fon, l;: PVRD performance, and the yge of b tafety
injection pump for inventory dddition, 1f needed.

Procedure 13008«1, *Resctor Coolant gctn Oraining® provides
Instructions for draint the ACS, '8 procedurs sigo Containg
precavtfons concerning the effects of RCS Tevel on min f/5tem
operability and nstructfons wvhich should Bininize the ispact of
draining on level fndication,

Procedure 130111 "Residunl Weat Remove! Syste®, provides the
necessary instructions for operatfon of the R\t system Including
operation 1n & reduced nventory condition, The precavtions of this
Procedure address the effect of R tystem 10w on PURp Suction
auring reduced inventory operation,

In the event of & loss of RHR, Abnormal Operation Procedure 18019.¢,
‘Loss of RMR*, wil) rovide the mlur{ eiuno to ensure core
cooling and direct perators to nitis Conteinment ¢losure.
Containment ¢losure wil) be accomplithed via Mat Prac
17508<C, *Opening an¢ Closing Contafnment :r'm Meteh® ang
taninistrative comtrol 1a the form of an | OruRtion Liniting
Congition for Operation (LCD), whieh wil} Rare that al)
panetrations aponed by menvs ) ANt are tracked.

At stated 1n oor Docasber 23, 18 submittal, the Shift Supervisor
™ intaing cognitfve control over the Suipmant hateh ang 411
penetrations opened b{ WEnue] means.  Adwinistratfve controls wil)
$150 ensure that the ollowing 15 avatledle for Fecognizing ane
sitigating o loss of event:

« Couipmant for faventory 4ddition,
« AMdequate Mot Tog vent path, ang
« Safe work enviromsent to complete containment closure,

¢ belteves that, with the revisions to procedures discucsed 1a our
Decamdar 29, 1988 submittal, vegr procedures will reflect the bast current
practice with regard to operation 1n 4 reduced fnvamtory conditian,
However, any further guidance that resvits from Wartinghouss Owners' @Grovp
$ctivity on this topic wil) b reviewsd ang incorporata inte procedures

&8 dppropriste.
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3. Nee RECOMMENDAT I ON

) ASsure that adequite operating, opereble, ang/er evallable equipment
of high relfapiifty 1y provig- g for Cooling the RCS ng for Wvoiding

¢ loss of R(S co0ling,

(0) Matntain sufficient existing equipment 1n an Garable or avatlapte
SLatus 50 41 to witfgate loss of RMR or Toss of n(Cs Inventory, thoy'd
they occur, This should nclude ot Teast ome Mgh pressure Injection
PURD 4Nd one other system, The water addition rate capable of being
Provided by each equipment ftes $hould be ot least sufficiant o ksep
the core covered,

(¢) Provide adequate *quipment for personne! comwnications that favoive
METivities related to the RCS or systems Recesiary te maintatn the
RCS In & stable and controlled condition.

gre RESPONSE

(8) The RMR system ot VEGP s part of the Emergency Core Cooling System
(ECCS), This system 1 sefety related and therefore Mghly
Feliable.  Furthermore, the AR dutocosure nterlock function 1y
defeated 1n Modes § ang ¢ which elfainates the btociated potentia
for spurious closure of the RMR suction fsolation valves,

(b)  Inventery .«:Hu'vm'r uco.":t« :;a :'um'"ml m:r:,
PUBD and & safety in on ‘ th thMse pumpt are pa
the ECCS and are therefore nmy relfadle, Tw flowratas availaple
from thace pusps will be WOFS than suffictent to the core
cov:;n:i :ﬂni:‘:&rltiv! co::r:::"::! -eog:‘ tho:".ll :::hl are
ivailable for 11 'ul‘l 4 il mt (Y] core,
Furthermors, Procedurs 8019<C provides for the use of the stess
FEPErators ar s alternate means of cooling when Appropr tate .

(¢) Adeouats Cuipment for personne! Communications during reduced
nventery operatien Presenily exfsts ot VISP ane 18 required by
Procedere .

¢ M ACoNRATION

Conduet amalyses ts supp lemant nntin' informt fon and develop 4
basis foor gwnmo. instrumentatfon netallatfon and response, and
*quipment/KSSS Intersctions ang FeSpOnte. The ame! thoy 1¢

CORCOMpAYS the AR1C amS physica ammtmm'uuno which
the hardware can Subjected and shoyld provide sufficient depta
that the basfs 13 developed. Caphasis 1hould be ploced i
mm:n & complete understanding of N3ss bebivior unger RO - Pows r
operation,
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GFC RESPONSE

RS reviowsd
WCAP-11918 I wt1)12e N guidance proviged tharein as &
BT for the Mrdware ang procedurs CARNQES discursed 1a our Decomper
19, 1988 submittal, Purther Waliysts AY Yestinghouss
Lo valfdate the abnorme! mr’vn"nmuun fdance,
v

When this analysis
T compiete and tm procedurs ance Tinalized, O2C wil) roviee the
Information for YEG) and maks ¢ SRS &8 mpropriste. 1n Madition, the
GeETgn review discutsed for ACS lave) Instrumentation wil) sccount for
effects that my ntroduce leve) fnaccuracies,

pre-operationa) mun' M3 bean perde

Jeve) and R system flow to determing
Finally, & plant specific iysts wil
Jodition via gravity flow ¢

f. JC RECOMENOATION

Technics! Specifications that
Actions fdentified 1n thig et
Changes should be submitied

§9¢_RgspoNs

Bede to support 'nnmu.'y
FOR the refueling weter FLorage tank to the ncs.

GPC plans to pursve o Chinge to the Teehnies! s
100w the safety Injection pumps to be av
Feduced inventory condition without Myt

NRC IQCMQA“!

[tem (§) of the expeditious actions hould be
refined as PECOSSAry Lo reasonsd

pecifications whieh will

atlable ¢w108 operstion 1n »
Pe to invoke 10 Car 50,841,

FOSXANINGd and operations
1y minteize the T1kel thood of Yois of MR,

$c ALsPONSE

AS stated 1n our Decesder 9, 1983 submitial procedures in place
LAET FeQuUire suthorizetion from the Unit SMﬁ Supervisor prigr to
parforming any

Procedures include precavtions to
sCrutintee ang Vimit work Metivitias that have the
RCS Tnventory while 1n o Feduced Inventory conditie
will be reviged to nsure

whils 1n @ FeovCced_ invento
not B¢ &)lowed to be

GPC belfeves that the above ReAsures n conjunction with the Ml
placed on wid-loop eparations during 1icensed ocperator tnmn‘ ingd the
Other maasures discussed in tATE Tetter ang our Decomder 29, 1988 lettyr
AFY MdeQuate to mintmize RS parturbations quring reduced Inventsry
cperation,




