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1 PROCEEDINGS

2

3 The follow 2ng interview of Mr. Kyle Jones was held at-

4 Plant Vogtle, Administration Building, on Monday, March 26th,
5 1990 at 7:13-p.m.

6 Members present with the Incident Investigation Team,
7 [IIT] were as follows: Mr. Alfred Chaffee, [ team leader],

8 Mr. Bill Jones, Mr. Ilarvey Wyckoff, Mr. Rick Kendal, Mr.: Paul,

9 Dietz, Mr. Mike-Jones, Mr. Warren Lyon, Mr. William Lazarus,
10 Mr. Gene Trager, and Mr. Garmon West, Jr.

11

12 EXAMINATION

Q 13 BY MR. CHAFFEE

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

15 is the IIT team at Vogtle. And your name is? i

16 A. Kyle Jones, j,

,

17 Q. And your position?

18 A. I was an extra control-room operator that day. '

19 Q. Okay. How long have you worked for Vogtle and what
20 positions?

21 A. =I came to Vogtle, January of 1984 as a plant
22 equipment 1 operator.-

23 .Q. Would you~tell us'what.-- you_know; what'you-
24 observed and what happened during the event on Tuesday?- 1

25 A. Okay. I had been taking the operator logs in the ;

! ()
!
I -1-
|
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1 control room when the blackout occurred -- lost power. And '

2 the diesel generator started and then it tripped back off as |
3 loads started sequencing on. And before all of them got3

i

4 loaded on, it tripped off. At that time, we contacted the

'

5 outside operator to have him go to the diesel and see what

6 kind of alarms he had; see if he.could find out anything

7 about why the-diesel tripped. And he got out there and

8 reported back that he had one target relay, or not a relay but
;

9 just a target trip, and that he-saw no other reason for it to

10 trip. At that time, the SS and OS decided that we would need

'

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

12 let it load up. We let it start in auto with the loads'being

(]) 33 pulled lock and then we'd load them on ourselves. So I was

14 talking to the operator at the diesel. We reset the
.

15 sequencer, the diesel started up, breaker closed in; the

16 output breaker on diesel, and then NSCW-was-loaded onto it.

17 Right after NSCW was loaded on it, wo loaded on the MCCs so
!

18 the NSCW discharge valves would have power to them. ,

i

19 Q. .Did you actually turn the switches? Were you

20 loading them or did you observe that?

f21 A. No, I was -- I was on the head or on the

22 Gai-tronics with the man at-the-diesel.

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

24 A. That's the intercom system. Okay._ That's how we

25 established communications to start with with the diesel.- .

(}
-2-
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1 Again, the diesel tripped, and that time the operator out |

2 there reported that he got -- the first thing -- the first
'

1

3 alarm he saw come in was the jacket water low pressure trip
4

4 4 alarm, and it was followed by several other alarms, one of i

]

5 them being the jacket water high temp and I don't -- 1 don't'

i

6 know what the other ones were that came in at the. time.-

;

7 The OS, the SS, and the rest of the crew talked

0 again and decided probably that the best thing to do would be i
'

9 to emergency start it 6nd monitor the parameters. So we sent

10 a SRO out to diesel, sent another SRO down to the sequencer-
4

!11 to reset it again. This time we started the diesel. Okay,

12 before we started the diesel, we put everything -- pulled a

(]) 13 lock again, all the pumps; NSCW, CCW. The diesel was

14 emergency started, came up. We had a few alarms come in,
,

15 normally comes in with a start -- they reset. We had a

16 sensor malfunction alarm that stayed in.

17 Q. You said when the diesel normally starts, you'did ,

|; 18 get some alarms and then --

19 i Yes. *

20 Q. -- then they go away? .

| 21 A. Yes. Yes, we always get_some jacket water-
|

| 22 temperature' alarms. They'll-come.in and then they'll --
-

23 they'll retet. And they did that;;they came in and reset. ;

24 We had that one -- we had the lube oil low level that. stayed-

25 in and a sensor malfunction alarm'that stayed in. So'we went

O
-3-
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1 ahead and loaded the NSCW on and by that time, I was on the

2 headsets with -- talking to John Acree at the diesol.;

3 Q. Okay, Is it possible that one of the alarms you i
L l
; 4 normally get in and then goes away is -- that's a low jacket

: 5 water pressure?

6 A. No, it's not. That's a -- the alarm low jacket

7 water pressure is a -- is a low jacket water pressure trip.,

1

8 So if you'9et that in it -- it'll trip.

9 okay. We loaded =the NSCW on for diesel cooling,

10 waited the forty-five seconds and the valve stroked open and
,

11 temper -- temperatures stabilized'on the diesel, and this-

12 time it maintained -- it stayed running. And the PEOs -- we -|

(]) 13 had three PEOs at the diesel end with Mr. Acree and they 3

14 started right away taking the operator logs. We also had

15 them -- them monitoring the oil pressures'and all when we did

16 start it.

17 After we saw that the diesel was going to run this
*

18 time, then we loaded on the CCW and then got RHR back in
i

19 - service for cooling. Then it was -- then the main thing was,

20 they wanted to get RAT "B" put back in service so we could

21 put "B" train, "B" bus back in; and so we started working onj_
.

22 that and got it returned to service:after, I don't'know how

23 long, maybe about an hour and got "B" A03 put back in;

24 service, '

25

O1

| -4
,

!

*
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1 EXAMINATION '
3

I
f2 BY MR. DIETZ

j 3 Q. What was your involvement with the bringing RAT "B"
|

| 4 back to service?
;

,

5 A. 1 -- 1 didn't have any involvement. I was on the ;

6 headset with the diesel and monitoring that and kooping
,

7 status between the diesel and-the control room. So some.

8 other operators worked on getting the RAT back in service.

9 Q. There was no-difficulties or any kind of

10 difficulties while any of this was taking place with the

11 diesel?.

,

12 A. With the diesel, we had that -- the sensor

{]) 13 malfunction in. We got the ARP out on that and went through
14 it, and we also had other personnel at the diesel by that

-

15 time, maintenance and INC and all. And -- '

16 Q. What sensor malfunction are you talking about?
17 A. I can't even remember that name of it. It's on the

18 air trip system.

19 Q. Is this something that can keep the diesel-from

| 20 starting or running or - -
-

,

21 A. It -- what the ARP said was that when tnie sencor
21 '' .. f a i led , there was another' sensor that ---that if-that-sensor,

23 failed,-if-the other sequence -- if the other sensor failed
,

24 then the diesel would trip. Okay.- So he had you check

25 control air-pressure, and we checked that and it was fine,

L(:) ,
s

-5- I

;

;

_ . . , - , . . _ , _ _ _ _ , _ , _ _ . . . . , , , _ . . . _ . . . . . , , , , _ . _ _ . . , , , . . , , . _ . , _ - _ . , . - . . _ . . , . _ _ , . . , , . , _ . , . , _ _ .



_ _ _ _____._.- __._ _ _--. -. - _ _ _ . - - _ _ _ _ . _ _ . . --

.

_

l

e

,
- ,

!

O
1 and then the alarm reset. And we also had the low lube oil4

2 level in and maintenance added oil to that; cleared that a

3 lot.

| 4 EXAMINATION I

5 13Y MR. WYCKOFF |

6 Q. I'm kind of fa"sinated by this business of getting- |

7 a lot of alarms whenevtr the diesel starts. Maybe that's a
'

8 natural thing in that, but I'd.sure like to know a little

9 about it. So have you-been down at the diesel room and !

:

10 you've seen this personally?

11 A. Yes. We see:it in the control room.too,-also. We

12 had the same thing.

(}) 33 Q. Okay. Would you tell us a little about it?i

14 What are these alarms? t
<

,

15 A. It'd be like a jacket water low temperature in, low |
- 4

16 temperature out. It's the - it's the low temperature alarm.

17 Q. The water temperatures in and out?

18 A. Yes..

19 Q. What other kinds of --
p

20 A. Lube oil, in-and outlet temperatures load.

21 Q. Lube oil, temperatures --

22 A. 'Uh-huh-(yes)..
v

23 HMR. CHAFFEE: But those don't give you >

24 trips though?

: 25 A. th), they sure don't.

O
-6-
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{ 1 Q. But has anybody -- do you'know or has anybody told |
1
'

2 you why all these alarms pop up? |

3 A. Well, when you start diesel, your jacket water and i,.

1

! 4 lube oil keep warm system shuts down, and you engine driven (
t,

5 systems pick up. So your flow rates change and your flow,

d 6 rates through your heat exchangers change and until the- 1

1 1

7 control valves can chenge to-compensate for that, then that
,

8 low temperature may come in.
_

9 Q. But these are non-tripping functions.

10 A. That's correct.
>

'

11 Q. These are alarming functions. Could it be that if

12 this switchover and the function of these vard,us regulating

(]) 13 valves can affect just plain alarms, it-can also affect trip
-

14 sens, ors and what they do? I'm asking.

15 A. I don't -- I don't know. t

16 Q. I'm trying to explain all of these trips that we're
17 getting in my own mind, and you've-introduced a phenomena

'

18 -here I hadn't heard about. In other words, at the time the i

19 diesel starts, we go from the standby-systems to.the machine
20 driven systems --

21 A. That's correct.
,

_22 Q. -- and a-lot of-things go on.--
23 A. Yes. '

24 Q. And these things are: upsetting-all things to do >
,

25 with oil temperature and-oil flow and water temperature --.

<

O
! -7-
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1 A. Yes. 't

'
i

i2 Q. -- and water flow. And these trips that we see
,

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

4 A. That's correct. '

'
5 Q. So it all seems to -- like it might all tie

6 together.
. !

7 A. Well, these -- these low temperature alarms, they
8 have -- they have alwayc come in. I mean it's not -- it's,

!

9 not something that started last. week. So, you know -- -,

10 Q. Oh, no,-I can understand that. But it could be
~

11 it's just kind of worked out up until now --

12 A. Yeah.
4

(]} 13 Q. -- and something changed a little more. 1But there '

14 seems to be kind of a bowl of spaghetti, doesn'tLit, here.

15 It's an interesting area at least.

16 A. Yeah.

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

'

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

19 it could have some hope of explaining all these trips that
20 we're --
21 A. Yeah. Oh, I don't -- I don't know. I mean --

22 Q. No, I don't know either. -I-just --

23 MR. KENDAL: Kyle, I have a question.
~

24

25

O
-8-

J

9

,--....eev,-,,,.-e-,--.m.w,~~,w## .-ve-m.m ,w v m ,. %,m,,#,,.-v,,,v.,,,7 -...~.,e-----v,g,m.,,y,,v_r,.r.,,-y-w,v.w-,,,-y,.gc.4mww,,,m.n,v..,,,w..



_--- - - - . . - - - - . - - _ . _ . - . . - - - . - - _ _ _ - - - . _ _

i

f

O |
1 EXAMINATION

{
2 BY MR. KENDAL

.

t

3 Q. Ycu indicated that you believe that the diesel !

4 generator tripped off the first time before all the loads had !

5 sequenced on.

6 What led you to believe that or what indications
'

7 were there that you believe the sequence had had to-complete? !

8 MR. CHAFFEE: And what did you mean-by
i

9 " sequenced on"?
,

10 A. Okay. On the diesel; on the loss of power, the '

11 sequencer starts the diesel, i t strips the buses and then it

12 loads your needed loads back on.

Q 13 MR. CHAFFEE: Does it load this NCSW7
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: So when you guys were

18 saying that it tripped before, did'it trip before CCW came
19 on?

'

20 WITNESS: (No verbal response.]
21 MR. CHAFFEE: I see I'm getting ahead of

22 - the question.

23 Q. [By Mr. Kendal] My question is, are you 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

O
-9-

,
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1 indication, or did you have to go on?

!
,

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

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

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

I i

i 5 load all those loads on. I didn't think it -- it had run ;
6 that long. I know it Joaded on NSCW because I did see that.
7 MR. KENDAL: Do you happen to know what

8 the last load is that is on in this particular mode or
- ,

! 9 whatever?-

10 WITNESS: I don't know for sure; sure '

11 don't.

12 MR. WYCKOFF: Do you think it tripped out

[}
13 before the bypassed trip-offs were reset, such as oil <

14 pressure and water pressure, high temperature; high water
s

15 temperature? r

16 WITNESS: I'm not sure on that.

i.7 MR. WYCKOFF You made one other <

18 statement that was kind of interesting and well could be.
'

19 You said that on-the first trip off of'the diesel generator
20- -that you only saw one alarm and that was low water pressure.
21 Are you kind of sure of that;.you'really saw it?. ,

.22 -WITNESS: That was what the operators
23 at tho. diesel told me. Because I -- at-that time, I was at

24 the -- over at the other side of the= control room at the RO,

25 desk talking on the page'when that came up. And that's-what

()
-10-
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I the operator at the diesel said, that was the first thing he -i

2 saw come in, and he said that was followed by about five more
3 alarms.

,

i
4 MR. WYCKOFF I'd like to ask you one :

5 other thing. These alarms that come on that don't trip the
,

;

6 diesel off but they do come on after you start the diesel,a

7 how soon is it that they come on; a few seconds or a couple
8 minutes?

9 WITNESS: Yeah, just a few seconds.

10 I'd say within -- all of them within ten seconds, they clear.-
'

11 Q. (By Mr. Kendal] You indicated that prior to the

12 second start and the second start is the one that after it :
t-

(])
'

13 tripped after the second start that people went down to the
14 diesel room and figured out that it was low jacket water-

'

r15 pressure, or I guess they saw it in the control room that it ;

16 was low jacket water pressure, whatever, but before the-

i

17 second start, the one that you started by resetting the
18 sequencer, you put loads and pull to lock prior to that

i

19 start?

r!
20 A. Yes, we did do that. !

21 Q. Okay. So on the second start attempt and the,
'

:

22 emergency break glass start, loads were put-and pull to lock? [
,

23 A. Yes.
>

t
1 24 Q. So for the second start, the sequencer didn't have !

,

25 as much stuff to sequence?:
:

5
,

-11-
-|
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1 A. It didn't sequence on. We had NSCW and CCW and
;

2 pull to lock.

3 MR. CHAFFEE: Did it seem to you like the

i 4 second time it started and operated that it ran longer than -

5 it did the first time?4

6 WITNESS: Yes, it did to me. It

7 seemed like it did.

8 MR. CHAFFEE: Does it make-any sense to4

.

9 you that that might be related to the fact that you perhaps

10 had some of the loads pull to lock so the sequencer didn't,

;

'

11 have to bring them on?
.

'

: 12 WITNESS: I don't know. I don't

(} 13 think it -- I don't think it had any effect on-it.
'

.

14 MR. WYCKOFF Are you able to tell us

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

16 talked to a number of people and-we'll probably run into
'

,

17 somebody that knows, but let me ask you what you understand.

; 18 And I don't know. This is not -- we've heard that it's
19 supposed to be able to make about five starts. We're

20 confused as to how many it makes before'it locks out and

21 wants some manual help, so it's saving air so that you can
22- have a manual try. Do-you know what-pressure it-is that it

1

!23 ' stops trying to start automatically?
i

24 WITNESS: A hundred and fifty pounds.

; 25 MR. CHAFFEE: And.how.does it -- when it *

'

O
-12-
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j 1 gets the pressure gets down to 150 pounds, at that point it
;

2 will not start or at that point --
)

3 WITNESSt It will not auto start. It

4 will not -- it will stol trying to auto start.

5 MR. CHAFFEE: Does it interlock or

6 something or it just --
.

i

7 WITNESS: Yes, it's interlocked.

8 MR. KENDAL: Is that in both the j

9 emergency and normal starts or just the normal?

10 WITNESS: Yes, both.

11 MR. KENDAL: It's in both of them?

12 WITNESS: -Uh-huh (yes). That_gives

(]) 13 -- that gives the operator a chance to determine -- see if he

i14 can determine why it's not starting and see if he can correct
15 it and still have enough air left to start it.

16 REEXAMINATION '

!
17 BY MR. CHAFFEE

18 0 So when it gets to 150 pounds, whether that's !

19 enough air:or not to start it, the thing has an interlock-
'

20 that prevents it from auto starting unless the operator: takes
21 some manual action to override that interlock?

,

22 A. That's-correct.

23 Q.- Can you override that interlock locally at the --
24 A. That's all you have to do, is take the diesel

'
25 generator local control. You take it local control out '

oO
-13-
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3 there, then you can start it with less than 150 pounds ;

,

2 pressure in the tanks.

; 3 MR. LYON: Can you local control or do ;
!

4 you have to go break glass start?
'

5 WITNESS: You can -- I'm -- you can !
3 1

6 do either start. You can just do a local manual with less !

7 than 150 pounds. .

8 MR. LYON: Either way?
,

9 WITNESS: Either way.

10 Q. (By Mr. Chaffee] At anytirne during all- this i

11 starting during all this starting and tripping of the diesel
.

12 did the pressure get down to 150 pounds?

({} 13 A. No, it didn't.

14 Q. Do you know how low it went?
.

15 A. After the first start and before the second start,
!

16 it was 210 pounds and I don't know what-it was when we did
t

17 the emergency start. '

18 Q. Do you know what it was before_you had the first
i

19 start?

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

23 Q. So it went from.245 down to 210 after the first.
22 start?'

23 A.- Uh-huh (yes). '

24 Q. Is that typical or.do you.know what the typ- ---
25 A. That's typical, yes.

O
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1 MR. WYCKOFF: Of your knowledge then, the

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

3 at any point? !

4 WITNESS: No.

5 MR. LYON: Let me make sure I
,

6 understand. We started around 240 or so. After the first

7 try you were at -- -I

8 WITNESS:- 210.,

9 -MR. LYON: 210.

10 WITNESS: Uh-huh (yes), with the air1

11 compressors running, pumping it back up.
-,

12 MR. CHAFFEE: When do they kick in?

O 13 wtT"Ess' They kick in at 22s, 1-

14 believe. I

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

16 power; the air compressor?

17 WITNESS: Yes.

18 MR. LYON: We know those were running.
19 WITNESS: Yes.

20 MR. LYON: Because that -- that's new
'

21 information for me. I had-never heard that~ the air
22 compressors were running. -

.

23 WITNESS- -Lot me -- let me say I'm

24' not sure on that because I --
|
1

25- MR. LYON: Okay.

01
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1 MR CHAFFEE: How would you have known '

2 that?
|

3 WITNESS: I can't remember if I ask i
.

,

4 if they were running or not.

5 MR. CHAFFEE: But you had not indication i

,

6 in the control room?

7 WITNESS: But the -- no. The

8 operators at the diesel would know.

9 MR. LYON: Okay. Now, after the

10 second start, you didn't have any information as to what the
;

11 air pressure was --

12 WITNESS: No.
,

(} 13 MR. LYON: -- after that second start?
,

14 WITNESS: That's correct.

15 MR. LYON: Okay.

16 MR. WYCKOFF At what_ pressure does.it

17 lock out so it won't try to start at all? *

18 WITNESS: I don't know of any

19 pressure that it won't try to start. They say that it won't

20 start below about ninety pounds, just due to -- it won't roll
,

-21 it over fast enough. "

22 MR.-CHAFFEE:- -Why did they go to
23 crargency start the third time?

24 WITNESS: Emergency start bypasses
25 all but four trips on the diesel.

'O
16--
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1 MR ., DIETZ: And what are the four-trips-

|

2 that remain? -

,

3 WITNESS: Low lube oil pressure, high'

4 jacket water temperature, over speed, and generator-

5 differential.

6 MR. CHAFFEE: Could you say those again?

7 WITNESS: Okay. Low lube oil-

8 pressure, high jacket water pressure,-I mean, excuse me,-high
9 jacket water temperature, over speed, and generator.

10 differential.

11 REEXAMINATION I

12 by MR. WYCKOFF

(]) 13 Q. I noticed up on the board there, there were over
,

14 cur re: - r ays. Will they trip the machine off? Many plants

15 don't go out on over current because of the need to pull
16 safety loads.

17 A.- Yeah.

18 Q, And you didn't mention-this here and.I can't
--

19 imagine them being in the circuit that puts things-in and-
20 out. So I ask you the question, what aboutLthose over

21 current relays that are up there on-the-top, are they in

22 - service t.his entire time?

23 A. No, they aren't. That's - E that!.s'the.only.four-

24 trips that'll trip the diesel on the emergency start. 14

25 Q. Are they in service after this period?

O
17--

,
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1- A. You mean on a normal start?

. 2 Q. Well, after it's running for -- for the sixty
3

3 seconds or whatever.It is .

4 A. On emergency start, they -- it locks out all the '

5 other trip signals -- ~

6 Q. Including the over current? '

7 A. -- for the entire run. For the entire run.
,

8 Q. Including the over current?
'

9 A. Yes. To my knowledge, the four is all that will

10 trip it.
'

11 MR. DIETZ: So that before the entire

12 run, you have to shut down .the diesel to.put-the other trips

() 13 back in?
. ,

14 WITNESS: Have to reset from local,

15 shut down the diesel, and put the trips back in.
16 MR. KENDAL: So to put theJtrips back in-

17 does require a diese1Lshut:down? You can't.just reset a

18 button while the diesel's running? i

19 WITNESS: No, you can't reset those

20 tripped.

21 MR. KENDAL: You indicated that there.

- 22 were three PEOs down there that were monitoring diesel
23- parameters and-taking operator logs.

'

24 WITNESS: Yeah.

25 MR. KENDAL: What does taking-the logs

*O
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1 consist of?

2 WITNESS: There's a procedure 11886

3 -- 11886-C that -- it gets your lube oil pressures, turbo

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

5 -- at most everything on the diesel.

6 MR. KENDAL: Is that a procedure for

7 anytime the diesel starts regardless of.--

8 WITNESS: Yes. We take them-when we

9 run surveillance tests. I think surveillanceLtesta directs

10 you to start them thirty minutes after it started. -The

11 normal system operating procedure directs-you to start taking
12 them ten minutes after it's running. And what we did on this

j]} 13 day was started just as soon as we had-the diesel up and we
14 took them every thirty minutes.

15 MR , WYCKOFF:
.

Do you have independent
'

16 keep warm on both the water and the oil;.each has its1own?
17 WITNESS: Yes.

18 MR. WYCKOFF: They're at 170, 180, 1907

19 . WITNESS: I-believe lube oil is at

12 0 170. Yeah, it's at 170. And they have a circulating pump:
21 and a heater on both systems.

,

22 MR. CHAFFEE. You're very knowledgeable

23 in these diesels. -Have you recently had' training in these or
24 have you previously --

,

25 WITNESS: -When we brought diesel 1-A-.

O
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1 back up after.this rebuild, I ran it that. day. That's one

2 thing -- we did the over speed test and setting up the speed

3 troop all that. I was the operator.on it.
,

4 MR. CHAFFEE: Oh, so you were actually

5 out there at the diesel? Is that -- or in-the control-room?

6 WITNESS: This is -- okay. This

I 7 outage -- we tore diesel 1-A apart, right?

8 MR. CHAFFEE: Right. ,

,

9 WITNESS: They rebuilt-it. When we

10 brought it back out of the outage, and-bring it up to do the-

11 engineering test on it, I wes the operator at the diesel,-

12 running it.

Q 13 MR. CHAFFEE: Oh, so, how -- I mean a

14 number of shifts or a shift?

15 WITNESS: A shift. We. started about

16 -- I think we had about six starts that: day.

17 MR. CHAFFEE: Oh, so you'actua'lly.

18 observed a start six times? '

19 WITNESS: Yes.

20 MR. CHAFFEE:- Okay. ..Now, how long ago

21 was-this?

22 WITNESS: This-was -- I can't.

23 remember the date, but it seemed like-about a-week'before.

24 MR. CHAFFEE: Before the Tuesday thing?
4

25 WITNESS: Yeah.

-O I
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1 MR. CHAFFEE: Did any. problems occur'

2 during those starts?
'

3 WITNESS: When we first started the

4 diesel up, we had three indicators that didn't indicate on

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

6 pressure, lube oil pressure, and turbo charger pressure, left

7 bank. And we found the reason-for that was the meters belng
p

B isolated. Those meters -- in the back of the panel, there's

9 isolation valves and they -- they were isolated. And - 'but

10 as far as the diesel running and starting and all, we had no
,

11 problem with it. It.--

12 MR. CHAFFEE: When you started it six

13 .imes, did'those.-- the first time --

14 WITNESS: It's around that many.

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

16 t:ime you started it, how was it started?

17 WITNESS: It was a; manual-local start-

18 out at the diesel.
.

19 MR. CHAFFEE: Okay. Now, is a manual

20 local start, does that-have all the trips in or does it-

21 have some --

22 WITNESS: Yes, it-has all the trips-

23 in. Also, another thing I can tell~you about that---start:

24 the first two starts were what the vendor called a " slow

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

O
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1 governor and they dialed it back, and I'd start the diesel

2 and then he'd bring it up to rated-speed with that. So we

3 did have problems on that with the_ keep warm system _and all,

4 but they had already told us that we'd have that-because on_a -

5 slow start, the keep warm system is_ cut off by -- the diesel

6 sends a signal to him to tell him it's started, okay, and it

7 goes by RPMs so with the slow start, the system kicked off

8 but then it came back on, and you'd have to get that off.
|

9 That was on the first two starts.

10 MR. CHAFFEE: Oh, I see. 'It would kick-

11 off because he had the diesels turning. _I don't need to do

12 it anymore. But, oh, it's starting so slow it's going down,

(]) 13 then it would kick on again?

14 WITNESS: Yeah, right. That's

15 correct.

16 MR. CHAFFEE: Oh, I see.

17 WITNESS:- Okay. The' vendor, you-

18 know, like-I say he_-- he had told us we was going to have

19 problems with that. And how - .he told us we had to -- to

20 press the start button again and it'd cut --- it'd cut all-,

L

21 that keep warm system.off.

22 MR. CHAFFEE: Okay. How many - _and-then

! 23 -- okay, so you did that start. You'did'the first two-like

24 that?
I

-i
i

25 WITNESS: Yeah. !,

)
1-
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1 MR. CHAFFEE: But-no problems with the

1~'

2 first two. You did a local manual. Do you happen to know,

3 is the local manual method of starting the diesel _different

4 in how it gets started when they have an under voltage

5 condition? I-mean is it very different or do you know the-

6 circuitry that well?

7 WITNESS: As far as I know, '.t's not

8 -- it's not that -- it's not different.-

9 MR. CHAFFEE: Okay. Well, after you did-

10 the slow starts, you then did a number of other starts that

11 were normal. Was that done locally, manual? '

12 WITNESS: Yes.

13 MR. CHAFFEE: And those also were.'--.,

14 WITNESS: Those also worked well.

15 MR. CHAFFEE: .Were those done in close
16 proximity of the first two?_ I mean-you did the-first-two and

17 then within a few minutes you did the next one?

18 WITNESS: Yes. Uh-huh (yes).

19 MR. CHAFFEE: Were they alli-- they were~

_

20 all basically done on one shift, weren't they?
. _ .

21 WITNESS: Yes, a twelve-hour shift.

22 MR. CHAFFEE: Once_you. started up, how

23 long did you let it run each time?

24 WITNESS: -The first couple of times

25 it was only a few minutes, say-less than five minutes. Okay,
i-

O
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1 Then, it seems like next run -- I can't remember how long.
2 It seems like it was about a half hour. And then we had -- I

3 don't know. There were different lengths because they had
4 different, you know, different kind of tests that they had

5 set up to do.
1

6 MR. CHAFFEE: Did they do a four-hour or
,

7 an eight-hour run after that?

8 WITNESS: Yeah, we started it up. At '

,

9 that time, I started it -- that from the control run.

10 Started the eight-hour run from the control room;

11 MR. CHAFFEE: Okay. Did that happen --

12 did they start that during the same shif t you were talk- ---

(J 13 WITNESS: . Yeah. I started it and.

14 turned it over to the next shift.

15 MR. CHAFFEE: And to the best'of your
,

16 knowledge, it completed that with no problems?
17 WITNESS: =No' problems th'at I=-- that

18 I heard of and it had no problem starting from.the control-
19 room.

20 MR. WYCKOFF: Maybe I'll1make this my--
21 last question. It's getting late. But maybe you could give
22 us-some sort of-a feel, I want it at least, the extent of

23 this overhaul.- For example, did'you jack.up._any cylinders.
24 and take out connecting rods-and-look at connecting rod

O
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1 bearings or --

2 WITNESS: I don't -- I sure don't

3 know. I didn't get out to the diesel while it was torn

4 apart.

5 MR. WYCKOFF: I-mean jack up pistons. So

6 you don't know if they removed heads or --

7 WITNESS: I sure don't.

8 MR. WYCKOFF: Okay, let's drop it.

9 MR. LYON: Is there a " tag it"

10 procedure to isolate meters and things of that naturo?

11 WITNESS: This -- these valves that
12 we found closed were --

(]) 13 MR. LYON: Yes.

14 WITNESS: -- they should be covered

15 in I&C Procedures for -- for recaling those instruments and
16 -all. Our line-up --

17 MR. LYON: Would you tag those kinds

18- of things ordinarily and then remove the tags when --
19 WITNESS: Uh-huhE(yes).

20 MR. LYON: So that is covered-by _
21 procedure. Should the procedures have gotten-those open
22 again?

23 WITNESS: I would -- I would think

24 they should-have, but like-I say, it's.- it's'another

25 department's procedure and I haven't ever had any dealings

O
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1 with them. Our line-up procedure doesn't cover those valves.

<

2 MR. LYON: So when you receive the

3 diesel after the rebuild, as far as you're concerned, you

4 expect it's ready to go?

5 WITNESS: All except for our line-up.

6 We have a line-up --

7 MR. LYON: I understand.

8 WITNESS: -- but it doesn't cover,

9 that.

10 MR. LYON: Okay. Did you mention a

11 160 relay --

12 WITNESS: Yeah. There's a 160 -- it

() 13 was a target on the diesel panel out there, on the generator

14 panel. Slim Whitman told me that that was in when he got out
I15 there after the first trip.

16 MR. DIETZ: Do you have any idea what

17 that is for?

18 WITNESS: I don't have any idea.

19 MR. KENDAL: Could be a voltage valve.

20 MR. LYON: Do you know if that was in

21 at any other time?

22 WITNESS: It wasn't. I was ne'Jer

23 told that it came back in.

24 MR. LYON: Okay- So you know that it

25 was - you were told it came in the first time --

O
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1 WITNESS: Yes.

'
2 MR. LYON: And you weren't told

3 anything beyond that?

4 WITNESS: That's correct.-

5 MR. LYON: Okay.

6 MR. CHAFFEE: So while you were in'the

7 control room, you were actually on the phones with the people

8 in the diesel that --

9 WITNESS: That's correct.

10 MR..CHAFFEE: Is that -- did you become

11 the controlman; that became your function, or were-you in-

12 there --

(]) 13 WITNESS: I was already in the

14 control room. I was, like I say, during the outage I was

15 trying to do their logs so they-could operate other.

16 equipment.

17 MR.-CHAFFEE: So.when the event occurred,

18 you were sitting there doing the logs and then it occurred,
,

19- and then -- and then how did you then come to man the phones?

20 WITNESS: Well, I just -- we.needed

21 -somebody at the diesel, so I got the phone up and called the,

> <

22 outside operator _and directed him to go on out there.

23 MR. CHAFFEE: So once you'got o'n the-

24 phones, did that put you in proximity of all the diesel

25 indications? <

O
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1 WITNESS: Actually, I was on the --- ;

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

3 MR. CHAFFEE: The other si'de.
:

4 WITNESS: Up at -- by the RO desk.

5 MR._CHAFFEE: So then when you manned-the

6 phones, is that where you stayed or did'you come over to
,

7 where-the -- over by the tower and ---

8 WITNESS: I stayed there until they

9 got a set of headsets at the diesel and then we' hooked up and

10 I went over to the diesel tower.

11 MR. CHAFFEE: 'Oh, I see. So;at least_

12 initially --

0 13 w'r"ess: t wee etter the eecoaa
-

,

14 start that we got the headset --

15 MR. CHAFFEE _ Oh, okay. So for the firstt

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

17 in.

18 WITNESS: Right.

19 MR. CHAFFEE: And then for the second

20 start, you had headsets on and you'were over by - close

21 proximity to --

22 WITNESS: The third start. The-

23 emergency start,-I was over by the panel.

24 MR. CHAFFEE: And-for-the second' start,

25 where were you?

O-
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1 WITNESS: I was over at the RO's desk

'
2 and there-was two other -- two other people over at the

3 diesel panel, but I don't remember who it was.
,

4 MR. CHAFFEE: Okay. So you were taking

5 logs, the-event occurs. Somehow it seems obvious they_need ;

6 somebody in contact with the diesel so you pick up the' phone ,

7 there nt the RO's desk and get in contact with them and- ,

8 that's where you are for the second start.

9 WITNESS: Yes.

10 MR. CHAFFEE: And then you get headphones

lli put on so then you go over by the diesel panel-itself and

12 shen you're on the headphones for the third _ start that works?

(]) 13 WITNESS: Yes,
,

14 MR. LYON: Were you considered:to be

15 part of the operating 1 team at this time-or were you just an-

16 extra hand helping them out?-
,

17 WITNESS: -I was an extra hand.

18 MR. LYON: I mean priorito the --

19 WITNESS: Prior to it, I'wacfthe

20 extra.

21 ;MR. LYON: When you :took over some of

22 this_ function,-did you just simply recognize it was needed to

23 be-done? Did anybody ask you-to do:it or did you-announce

24 that you were taking this over as you did it? I'm:aalittle

25 confused on'the process.

O
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1 WITNESS: Really, I just -- I mean I

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

3 the control. room so everybody knew what I was doing. I knew
)

4 what they were doing. But I just, you know, did take it '

5 because I-knew it had to be done.

6 MR..CHAFFEE:. Were_you able to see on

7 either the first or second trip from where you were at the RO
4

8 panel, what alarms came in on the annunciators that-looked

9 like they indicated what the trip was --

10 WITNESS- No, I~didn't see what it-

11 was.

12 MR. CHAFFEE: For either the first or

Q 13 second?

14 WITNESS: No.

15 MR. CHAFFEE . Did you overhear'any..

16 conversations regarding_that?

17 WITNESS: No, I didn't.

18 MR. TRAGER: About-the incident, you

19 indicated you were waiting for them to get_ headsets?

20 WITNESS: It took them a-few minutes
21 to get them.

.22 -MR. TRAGER: Did they'have to. find'them
.

33 or go someplace to get them?

24 WITNESS: .I; don't know. _I did ask
25 them if they had headsets and they said -- they told me they

!O
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1 didn't have some; they were going to get some. So they'did

2 have to go somewhere to get some.

3 MR. TRAGER: So there were some in the

4 next building or at the next diesel generator?

5 WITNESS: Yeah, I think they_went

6 over -- I think they went next door to the other diesel and

7 got some.

8 MR. CHAFFEE: Why.did they have to get

9 headsets?

10 WITNESS: The headsets are a lot

11 better to communicate on than the Gai-tronics.- Any - -
12 anybody -- I mean Gai-tronics are all over the plant.

(]} 13 Anybody can pick up on there and talk anytime.on the
14 headsets, you know. It's --

15 MR. CHAFFEE: -Was-the Cai-tronics

16 working?

17 WITNESS: Yeah, working fine.

18 MR. CHAFFEE: Is it different.than the

19 telephones?

20 WITNESS:- Yes;

21 MR. CHAFFEE: Oh, okay.

22 MR. LYON: Would you comment on being

23 able to hear over the Gai-tronics versus the headsets?.
24 WITNESS: It's just as' good as far as

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

O
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1 on the Gai-tronic.

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?

5 WITNESS: It -- I'm sure it_would. i

6 We didn't have any.- _we_didn't have any problem,

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

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

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

10 the Gai-tronics.

11 WITNESS: .I doubt he could,

12 MR. LYON:- So he needs that system.

(} 13 Is that --

14 WITNESS: The headset?

15 MR. LYON: Yeah.-
'

16 WITNESS:- -I-think it's a lot'better

17 system than --

18 MR. LYON: -To-your knowledge, is there

19 a place in the diesel generator-room where a' headset 1is

20 supposed to be stored so that someone can walk in and grab
21 it?

22 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-
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1 WITNESS: And that's the one we used

2 that day and there should be a headset and a cord hanging

3 beside it.

4 MR. LYON: Is there any control over

5 that, do you know? ,

6 WITNESS: I believe we have a

7 surveillance procedure that we do to verify they are in

8 place.

9 MR. CHAFFEE: Did you overhear any other

10 conversations in the control room like -- or did you observe

11 like heat up rate in the core when.you were over by the-RO?
12 WITNESS: Yeah, I kept hearing

(]) 13 people. They were keeping track of it.

14 MR. CHAFFEE: Did you hear how high it .

15 got to? ,

16 WITNESS: LThe last I heard, it was

17 like -- I believe it was 126, was whatithe highest on'the

18 thermocouples were showing.

19 MR. CHAFFEE: 'Did you hear any dialogue
20 from the-individual.inside containment who'was manningLthe
21 Tygon tubes, any conversation? 11 guess there was speaker box

22 or something in the RO's?

23 WITNESS: .I didn't hear him -- sure
:

24 didn't. I believe there'was a speaker box.

25 MR. CHAFFEE: -Did you overhear any

O
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1 conversations regarding problems they_had-in putting-out-

2 l notifications?

3 WITNESS: No.

4 MR. WEST: Is there a one-to-one match
,

5 between the annunciators you get in the diesel room versus-

6 those you get in the control room?
.,

7 WITNESS: Yes, it's the same board.

8 MR. WEST: So-Delta --a

9 WITNESS I'm pretty sure that it is

10 the same board out there.

11 MR. CHAFFEE: Have we asked the question

12 about first out?

13 MR. WEST: No.

14 MR. CHAFFEE: Is there a first out on the

15 diesel?

16 WITNESS: Yeah. There's a -- I

17 learned this afterward, but.the engineer says there is-a-
-

18 first out on the diesel board. '

19 MR. CHAFFEE: Is this' locally at the

-20 panel or --

21 WITNESS: Yes.

22 MR. WEST: Do you.'know-how it work's?

23 WITNESS: No, I don't.- Let me

24 rephrase that. I-know-how-it's supposed to work, but like I
_|

-

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

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

2 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

7 any information?

8 WITNESS: I'm not sure. I'm not sure

9 on that.

10 MR. CHAFFEE: Okay. Do you'know if any
_

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 --

16 MR. CHAFFEE: Okay.

17 WITNESS: -- or the"line printer.

18 MR WEST: You were communicating-

19 back and forth with'the operators in the diesel room?.

20 WITNESS: That's correct.

21 MR. WEST: Did they mention first?out

! 22 --

L
! 23 WITNESS: No,'they didn't.

24 MR. WEST: -- on any of-the_ trips?

25 WITNESS: No.

..O
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1 MR. TRAGER: About the' headsets, did

2 that pose -- I got the impression that it made for some kind .

3 of delay. Was that the case?

4 WITNESS: No, it didn't cause-any

5 delay because we had them on the Gai-tronics. '

6 MR._ TRAGER: But if-the diesel _was.
7 operating in the unit?

8 WITNESS: Might've -- it probably

9 would've been harder to hear.

10 MR. TRAGER: Did just one operator go

11 for a couple of minutes to get the headset or.--,

12 WITNESS: I can't answer--that. -I

() 13 don't know. I -- while he went to get :the headset- though, I
~

,

_

14 maintained communications with somebody at-diesel, so it-

15 didn't interrupt communication.

16 MR. TRAGER: Did they indicate there was

17 uno light in the generator; room?-

18 WITNESS: .No.

19 MR. WEST: 'Did they reveal-any
*

20 problems at all that they wereLhaving at any time?
21 WITNESS: The-onlyfproblems that---

22 were-the annunciators-that came_and stayed,.the sensor
23 malfunction, and the lube oil, was the only problem I knew of.

_

24 MR. KENDAL:- But no problems-in terms _of

25 carrying out tasks or having difficulty,with one of the

O
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1 tasks? -|

1

-2 WITNESS: I didn't hear anything )
3 about that.

<|
4 MR. KENDAL: I'd like to.go-back to this

|

5 flash -- about the flash being different. Is the flash for- |

6 the first out on the local panel different than the flash for I
\

-

7 the other alarms at the local panel? '|
,

8 WITNESS: That's what I've been tnld,

9 but I haven't witnessed it.

10 MR. KENDAL: And do you know how that

11 works in terms of if an alarm comes in and flashes at a
12 different rate than other alarms that are' flashing and maybe
13 some conditions go away and it's reset; they may all clear,
14 or --

15 WITNESS: I sure don't. I don't

16 know.

17 MR. WEST: Do youiget training _on

18 annunciators by way of your-training?
19 WITNESS: Yes.

20 MR. WEST:- Could~~you give us'some-

21 sense of what that deals with?
22 WITNESS: Well, we'get trained on.--

23 we've had training on ---like the first out panel _in the_
T 24 control room, trained on:that, how to identify the first out

25 annunciator there on the RO panel.: I've also had training on-

O
_
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1 the power supplies and automatic swap over features of the

2 annunciator system in the control room,'and had_ training on
3 the response to annunciators by the alarm response

4 procedures.

5 MR. TRAGER: Could I rephrase the

6 question end ask you more about the light? I didn' t mean .rio

7 light, I meant no normal light. .It's my understanding-that

8 there was only emergency lighting.

9 WITNESS: Like I say, they didn't --

10 they didn't say anything to me about it, so I don't know.

11 MR. CHAFFEE: Wait a second, I have a

12 question. Doesn't normal lighting come off of the normal

(} 13 non-vital buses? I guess maybe ---okay, rhetorical question.,

14 MR. TRAGER: It was-my understanding

15 that th( was no lighting except'the vital engines and-the

16 emergency lighting-that they have.

17 WITNESS: Uh-huh'(yes).- But l'ike I
1;8 say, they.-- they didn'tLtell me anything about: it,-so I

19 don't know for sure.
-

20 MR. WEST: -Does-an' operator's training

21 typically extend to-local. control stations or is it more

22 focused in the control room?

23 WITNESS: ~ As far as -- as what?
24- MR. WEST: I was'think:ng I guess

25 specifically of annunciators. I was trying to get a-sense of

O
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2 WITNESS: It's more -- more in-
~

3 response to the control room.

4 MR. WEST: All right. )

5 MR. CHAFFEE: Did you have any problems -

6 in the control with any loss.of any-types of indications when-

7 you lost the vital buses or just any types of indications'in

8 the control? Did you hear anything relevant to that?

9 WITNESS: HNo , I.didn't - I didn't-

10 hear any -- anything. We_didn't lose any indications on:the

11 diesel that I know of.

12 MR. CHAFFEE: Don't a lot-of the

(]) 13 indications in the control room come from vital buses?
14 WITNESS: A lot-of-indications come

15 off of vital buses.

16 MR. MIKE JONES:- BOP . -

17 MR. TRAGER': If you were powered, you'd_
18 probably see that, but' shutdown, you probably don't have that.
19 WITNESS:- And_being-th'e extra-,_

20 operator ---if I'd been the RO I'd probably observed a lot'of
|

21 them, or the_-BOP. But about the only thing I looked at when,

,

-22 -- when it happened was I did - _you know,_ looked at the NSCW
23 stuff to make sure it-'was coming up. That's -- that's all'--

24 any cooling _you've got to the diesel. You've got to get|it

25 back on.

O
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| 1 MR. CHAFFEE:. Oh, and the nuclear coolant :
I

|

2 service water?'

!

3 WITNESS: Right, that was the thing I

4 was looking at. '

;

'
5 MR. CHAFFEE: That's what --~okay. I

.

6 understand. Because if that-doesn't come on, then the

7 diesel's going to trip in over temperature.

8 WITNESS: That's right.

9 MR. CHAFFEE: How long do you have for

10 that to come out before it could get you in trouble?

11 WITNESS: What our procedure says is

12 that the diesel can run fully loaded for th'ree minutes-

13 without any NSCW. We were carrying probably -- I believe we

14 were carrying 2,400 kilowatts and a fu11' load is 7,000. :

15 MR. WEST: Was another op;rator

16
..

communicating with the sequencer's" role?
17 WITNESS: Yes.

18 MR. WEST: Do you know.who'that was?

19 WITNESS:. .No, I don't.:-

20 ~MR. CHAFFEE: Any-other questions? Okay.

21 Well, thank you very much. You've been very. helpful.

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

23

24'

25
,

O
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1 CERTIFICATE OF COURT REPORTIR

2 GEORGIA
t

3 RICHMOND COUNTY

4 I hereby certify that the foregoing interview was
,

5 reported, as stated in the caption, by the method of -

6 Stenomssk With Backup, and the questions and the answers

7 thereto were reduced to typewriting by me or under my

8 direction; that' the foregoing pages numbered 1-through

9 40 represent a true, correct, and complete. transcript of

10 the evidence given on March 26, 1990, by'the witness,

11 Kyle Jones, that I am not a relative, employee, ;

12 attorney, or counsel of any of the parties; am not a >

Q 13 relative or employee of attorney or:councel for any of '

14 said parties; nor am I financially interested-in the

15 action.

16 This the 27th day'of March-1990.

I7

18 l'1 -

h f/([/f C\ W,AS19
i ,i

MARGIEFO),CCRB-117620

21 CERTIFIED COURT REPORTER

22

23

24 '

25

O
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INTERVIEW OF: i

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

I do hereby certify that I have-read the within and

foregoing pages numbered 1 through 40, and that:

1) There are no changes noted,

2) The following changes are noted:

Page Line :

O Reason:

Page Line :

Reason:

Page Line :

Reason:

.Page Line :

Reason:

Page Line :

Reason:

_.

ACCURATE / AUGUSTA REPORTING; INC.
L. 501 Greene Street, Suite 326'
| J Augusta, Georgia 30901
L
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i Page Line :
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Page Line -:

Reason:
1

Page Line : .

Reason:

Page Line :

Reason:

Pege Line :

Reason:

Page Line :

Reason:

Page Line :

Reason:

Page Line :

Reason:
_
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If supplemental or. additional-pages are necessary,
please furnish'same annexed-to.this Errata.

This , day of 1990.

!

KYLE-JONES..
WITNESS:
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12:40 p.m. 3/28/90

I ordered Jimy Cash to quarantine the following:

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

j to, and imediately following the event.
.:
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; ~Jimy will check if any proteus data exist. His understanding is that'N
' the data have been overwritten. If these data exist, they are also
\ j'
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Februa ry 16, 1990
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& A/K; c
oatle Ele (tric Generatino Plant - Units 1 inLZfinal Response to Request for Engineering Assistance d)s I I6i

-v

No. VG-90ll v
File: X7BDill Log: SG-8817 Security Code: NC

_-

.

HxoMr. C. C. Miller
Manager of Engineering
Vogtle Project - Nuclear Operations /
Georgia Power Company
Post Office Box 1295
Birsingham, Alabama 35201

Dear Mr. Miller:

The attached report is the Phase 11 response to REA VG-9011 which
addresses the specific NRC concerns identified in Generic Letter
Number 88-17 and subsequent responses. Also, this report verifies plant
The results from the RCS venting analysis were discussed with a WOGspeelfic findings for WCAP 11916 that apply to Plant Yogtle Units 1 and 2.
contact at Westinghouse for concurrence prior to the issuance of thisreport.

This docu.wnt completes activities concerning REA VG-9011. If you have
any questions, please call David Dotson at extension 6450.
Very truly yours

| }%.

W. C. Ramsey, Jr.
,

-

WCRJr/DRD/sa
Attachment

G. 80ckhold, Jr. (w/att.)xc:
A. E. Cardona
M. W. llerton @D/att.)

*'

/att.)%C.R.Myer
R. E. Patrick (w/att.5.Pietrzyk(w/att.))
P. D. Rushton
NOPMS

Document File (w/att.) {
Project File I
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| DGurrIVE Sut9JCf

'
This rip:nt is the twult of a Scuthern m Sevices study onhetedi for the Vcgtle Electric Generatirq Plant, FIA VG-90u, twgarding issues

. ard corre ms in 10c Germaric istter (GL) Sa-17. This letter dWims the| icas of *he residual heat removal systmo durirg pricsis of rutru3
i inventcry in the rioctor coolant systan. This rgrat partially ruitillsthe rugest ca$e in }0C GL 88-17.,

Westinfose W:AP-11916 is a stady of generic the, three, ard fcur locp
plants c5 erat 11g at a Imbed irNentary Or " Rid-locp" CKYditiCM. Thethermal trfiraulic aralyses performed in the Westin$nme stadf pruiict pasbehavior follcwiry the loss of NHRS C001119 durirq Rid-loop Cperatices.
ccn,. ems ailr==ai by the analyses irclude time to core bollity, the BCSi pressurizaticri rate, time to core urcovery, oportirgs in the BCS bcurdarfthat can it met PCS recovery rwy oes, ard natvery eteraticns forvarica r:cs o,rnfiguraticrs.

This plant-specific study, VG *soll, verifies that aa.uptions used ard
conclusicns drawn in WCAP-11916 erny== Plant Vogtle. Calculaticns W.ru; performed on the major cperatiaral ocrisideraticrw listad in the WCAP. Ho'

alternata rxxwary operations are su;p;pestad to rupimos those dancribed in'

the WCAP. Su;p;postad arthcds for imprtweenres Wert ande for cparations rotw---e = M by the WCAP results.
44 hours after shutdcun ard grated fuel af 3545 M.. Plant Vogt.le was andaled usirq the decayheat te

A gravityflow calculation performad Wticts un4aled DC5 imentary additism trtam
the refuallig wtar stcrage tank

; described in ths *1P. (INET) thrtui$ paths othar than those

In ganaral, the results ars as fol.lews'.

the ass.upticns listad in the WCAP Wiich =v4=ha the oars heatg
o

rata and pressurizaticm ard minis 12a the tian to boiling and acri
un::cvary encompass Plant Vogtle,

the estW ties to hallig of 8.3 ala, time teo

at 57 aim, aus 23 hasty rete at s.6 FAnda nem me. esse measury===wttvaly c1cesto the sendte la the Istar our a amar*1 asp plast. Theinfarnation bl operaticri rh taken num the Wt*P pa-===Plant Vogtle's operation.

the REP analysis lay 11as that any vant with an area of 0.5 fto
2

lager is ade@ista to prvvent RC3 og

not This firsiing does
e. If a sam lag guitag la geomet

.er to W .seLief whosande t la as gper guessam seat
out the onM 1st R is suggestad

be avoides.,

amender ass' mum en sur to the nts oma ha ====pw g to an
o

Es puussure at 35 gets. 1he gravity ficw paths chosen and their
rWdve ficwratas are shcun in Figures 2.2 and 2.3.

1.1

i

]
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;

1 o me calculatad time for werking irside omtairmert withmst a'

respira+.cc is 27 min after imentorf boiling begins. !

me '

calculated t4se for work.iry irmide omtairment well the t=peratun
,

i

reaches 160 4 is 21 min vith ru contalment coole:s operatim.;

With an cpan contAirement, a miniman of thrwe ecclers must be cperated:

ts eneurs that tscperature twairs belcw 160 r ice 57 min after 1 css0
;

of 7tiRI this w:nid be necessary to allcw pert.cuve'. to otrititue
contairnent cicour, activit. ins prior to core unn.ery.

A rWiw of the PUC gestiers to Cect71a Pr.wer Ctrparr/ relatim to
o

i GL IMer 88-17 is in Secticn 4. 'Ihis review reines the plant1

specific finiigs of this report to questicris ptsed by the }GC.1

A rwiew of GIC procedares was &ne to insure gereric infortation frun
; o
| WCA.P 11916 used in the prnwhtres ertxPved Pla. . Vcgtle.

!
,

;
-

1

!
:

i

e

G

b
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Dmc0LTLCM
secticn

1 of this regert twiewei and parforsmi plant specific aralysis inr.-ps ai.e to Geratic Intter (GL) 84-17 petgransnad erharcements.were perfoned Heviews
on GL 88-17 and Georvia Pcwer Ctopany (CIC) prtcohres todetermine Wiat inforuation in WCAP-11916 regal. red veriticatien A

;

tactinical twiew was performa en WCAP-11916. A cantarison was ma.de of -

the decay heat rate and
pcuer levels between Plant Vcgtle arri t2ve WCAPnex3eled plant.

Information was ebtained abcut the MwP camputer systen,
'

wtticts can acx3e1 varicus plant corsiltiens, incluiirg mid-1ccp cgerations.Several calculaticns wtre parformed to verify that results of the WCAPstudy enxrpsuxi Plant Vogtle. 'nw calculatiers were tire nquirui to .

saturation, time required
(HCS) runat2Jp rate. to expcse the core, and Reactor Cbolant Systeo

'Ihe Aralyses ccnicted
in the initial CL 88-17.in this section wars based cn NRC roccrrmadationsnede to GPC

Section 3.4 of the letter directs:_

Ocmduct aralyses to mJpplement existirq informatien arti devalop a basis
'

for procedurma, instrumentation installation and r e, s, and
-

equipmnt/Nucinar steam supply System (NSSS) interactlans and response.'Ibe analyses should
hankare can to subjected arti should prwide sufficient depth that thear-w thernodynamic and shysical states to whichthe

basis is developed.
Oghasis shculd be placed upon cbtainitg a ocupleteurrierstandir of NSSSdi ===ien, g behavior urder ncrpower operation.

In itsthe NRC states
that the Westiru#cune owners GruJp (WCx3) hasmade an man =11ent start towarti meetirs;p this recommendaticn. Furtherlaantion is ande,

of the different thema1/ hydraulic analyses parforzad by(WOG) in WCAP-11916 for ganaric two, three, and four loop plants. '!heanalyses ard cmiculations parfor1ser?
informaticr1 for Plant Vcgtle. in VG-9011 agplement the WCAP

Secticn 2
of this report analyzei how ncripower ccruiition phanament Laguetplant operations.

'Ihe W # war:1 for the rwMme imes based onrwa ==daticns
made in GL 44-17 and in the 60-day response lottar.Section 1, several plant As in

specific cniculations were performed to verifythat data in the M:AP er-1 -emand Pl.nt Vogtla. The calculationspartcrued verify the R3 pressurizaticri reta, the ancast of inventory
,

l

addition capable by grwity flow
to the N3, and the odegancy of vnnt openings in the N3 to relievetram the refueling water stcrage tank(M"")

R3 pressure M 1 6;.
1he N3 mid-1cx:p water level irstrumentation wsstudied to determine its respones to the different syntam effectsincluding the effect of draindohet.

Sectices 3 of
this report investigated the feasibility of ountaming workinside cantainment

anos boiling begine within the reactar vessel andcrestas a steam enritursuant
within the cantainmure. calculations wereparfassed to dotatsdne the amount of time rupized to receiverWWve

dose agal to the_ anximum allsamble indivi&ml =mwi = =apamimmihla canountration (MPC and the
prior to core uncovery.containmen)t tamparature belaw 160 *F for the 57 minneeded to knap the rauber of omtainment coolere

Section 4 of this tiport rwiewed GL 88-17 and the respanna lottars toall six progrus enhanoamentsensure
adegastaly aMreened. rectamended by the NC have been

1
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1.0 REVIDI AND rum.ee4 PIANT 5m mc M01YSIS
1.1 QM:RAL DNSIPTION OF IEVID6_AND MOLYSIS f

Plant Vogtle cperaticral prtcudures were reviewed for charrjes whichincorporated infomatico fcurd in W::AP-11916. Prn*rw iso 19-c, altss orPNR," 0::tttAira steps ard cauticrs cetairmd11916.
'Ihis inforvaticr1 iticlu:bes the time frta infor1natics) in W3P-, boilirn, haatup rata, ard RCS gravity fill frca the NHST.to core urxxNery, time toI

inforvatieri except the
vill be dWmd in Secticn 2 of this report.last itma is alme*H in this section.All of thisitan 'Ibe lastinfomaticri Because this specificis used

for plant operaticri, it was r-ury to verify thatthe WCAP, which aralyzed ganaric two, three, ard four locp plants,arce: Tasses Plant Vogtle. Die
results of these review are in Secticn1.3.

De WCAP analysis
list 13 asaarptions for the geraric study.

'

assurptions axorpt the decay All of the
the fuel nedaled heat power, arcampass Plant Vogtle.
month cycle fuel, this assumpticn r==%i verificaticn.in the WCAP was 12-tacntth cycle foal ard Vogtle uses 18-

Sirce

t

WCAP-11916 ansc ,s a
generic four-loop 17 x 17 fumi plant with a tharnalpower of 3700 W and

a coru average burmy of 30,000 Wd/MIU.Plant Vogtle was
uprated, the power level would be a marium of 3565 )St.Even if'Ihe decay heat

Ctnsiderity the planned fuel management strategy, the core averageganaratics) rata essentially inczmanas linearly with powar
level.
turmp

at Plant vogtle could agproacts 40,000 leed/MIU.abcne the Increasse in burfsap
30,000 Mdd/MIU lawal increene the decury heat reta onlyslightly. Fbr Plant Vogtle, the decrease in dummy heat reta &an to aleur power level

is significantly largne than the small increase due toincreased barraap.
'!herstore, there is remocriable sargin M1. the WCAPresulta ard any supacted acds

of operation at Plant Vogtle. Also, theresults of an evaluatics) of
the Vogtle decay hast sename unirg ths teci Brardt 'I M inical Positiczit

ASB 9-2, Rev.2, July 1961, showed the WCAP andVogtle andals to be
very close (Attactament 1).bounded the other at Althou

tians after reactar akutdeun,dt neither andalall
between the two andals was the differencessmall

Vogtle'gared to the untgin between the
omanstuptions in WChF ard Plant

thans s

always be bcurded by the results of Wch> 11916.flidings, the doesy hast ganareted by eacts unit at Plant Vogtle vill
cars averngs hurrmap. Based on

'

Usiirr the Nt1P docuy hast sauros,
48 hauts after shutdown for ocuparisert vittt the findings ofcalcmalatians were perfoemed using

acni,tions at
the Wt3P.

1hm enlaulations parfarand wars time rupired to esturation,tima
rapired to angoes the core, and Its hastup ruta.geometriani dP-

'te. ensure that nobetween the WchP andal and Flant 9egtle affected
=-

calculatian results, the irwentary volumnctmparimens of the plant rMic for vegels was ei-tad,
calczLbstian to the MenP findings areM *==4 in section 1.3.

A brief history and
structure of the MhAP ctaguter progrun altrug with adescription of its
mid-loop analysis capability are presented inAttachment 2.

2
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a.2 PiMT u-1, rIC C5Ltmf.ATIGE
|

'Dtis secticn devalcys Plant Vcqtle-specific data for cxmparixn with
data ard insults from WCAP-11916.
3.10 for calculatirq plant-qxcific data wre ur.a3 as general gu.idanos.'the unticds strygestad in WCAP Section

i

1.2.1 TDE REQUIRED 20 SAILTRTIcWt

! 2he asstrpticra
used in this calculaticn are listmi belcw.!

used in the WCAP wezi also used for this calculaticn. Assum tionsI

1. Initial corditico for pipe, vessel and vatar is 140 F.0

2. Watar elevatico is 187 ft-o in (mid-locp ctrditicns).
3. Oprated powar is used (3565 Wt) .
4. WCAP-11916, Figure 3.2.4-1 "Doomy Heat Power vs Time After

shutdown," applies to Vcqtle.
5. Pcwer level used is for 48 hours a.fter shutdown (par WCAP) .
6. Water volunas used for time to saturation irclude the cx:caregico, upper internals region, ard 30% of the hot 1

Volumes used for time to core unowszy irclude tuer
.

region, hot and cold legs, surge line, ard a portion of the s

ruector coolant pap (PCP) bowl ard NCP suction liha.
7. Solid heat capacities for the thic.4 vomami

not be ircluded for cxnsexvat. ins. metal sections will
8. Heat loss thrtugh insulation is conservatively laft out.
9. All residual heat remover (MtR) cooling ard flow is lost attime t @ min.

10. RCS cpenirsps include the pressurizar (PER) umramy &aring heatup
ard a steam generator (SG) amraey string boiling.

11. Cantairannt ard (R:S) are at ataca
12. SGs arv not available for cooling.ghario pressurs.

Using WCAP figure 3.2.4-1rate for vogtle is ard pted fuel for Vogtle, the decay hast

(3565 Wt)(.0044) = 17.11 Wt or 16,230 stays (973,800i

Btu / min).'

With an M3 irdtlal water tamparature of 14d*F, and a final water
taperature of 212*F the tamparatsare increase far the scenario is072 . Because differerst water volmes and heat agiacities are nanded; for all of

the alculations, the RCS was divided into esparate reyicmsi for analysis. 1he regions are shown in FiApart 1.1.i

!
1ha total voltans of the cars zugion is

((r/4)(152.5 in.)2(160.5 in.))/12 = 1696 ft .
>

3 3

Fran FSAR mar *im 4.1 and 4.2, the foal volume la

((151 in.)(r/4)(0.374 'in.)2(264 rude)
(193 assemblies))/12 =449 ft .3 3

;

3
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!Pran PsAR tablo
9.1.5-g,s the icwor intamals wiytt is 260,000 the.Using the 501.3 lb ytt a the

of the lower interrals is density of stainless steel, the volume

3 3(260,000 lbe) (501.3 lbnV ft ) = 519 ft .

Abcut 30 percent, or 155 ft , of the 1cwar interrals volume is
3

estimated to be in the core twgicn, with a solid beat carecity of 9324Btu /ite-T. me wight of 1.02 and clad in the con region are 222,7391hn a.d 45,296 lbn, sw ,ctively, from f5AR Table 4.3.-l. De simelficehaat (Cp) for
Btu /1hn-T. fuel is 0.06 IN.Wiht,-r ard for Zirtalley-4 clad is 0.081

Berefore,
the core reglan w tar volume issubtractirg the fuel and metal volumes true the total volume,'

1696 ft3 - 489 ft3 - 155 ft3 = 1052.ft3
vith a solid heat capacity of

(222,739 lism)(0.06 Bt24/11se-T) +
(45,2961he) (0.081 Stu/1he-T) = 17,033 Beu/T.

De total voltas of the oors support tagion is

((4r/3)(84 in./12)3(0.5)) +
.

((r/4)(152.2 in./12)2(2.5 ft)) = 1143 ft .3

About 35 paroent, 182 3

to be in the care agport region.ft , of the louar intamals voltana is estimated
D e wait $st of the lcuer internals is260,000 lius, with a specific heat capacity of 0.12 StL4/1he-F.

Sarefces, the core m4 port regim water volumn is

U43 ft3 - 142 ft3 = 941 ft3

with a solid hast P ity of

(260,00012m)(0.12 at4/11sm-F) = 31,200 Stu/F.

De total volumn of the upper internals regian to the 187 ft-c in.elevation is

((r/4)(152.5 in.)2(So in.))/123 = 524 ft .3

Frtan
FERR table 9.-h5=3r tbs upper ifftarnals waiW1 is 132,0001km.1hstotal
vahame is amiculated to be 264 ft . Atmut is percurt of the =3

lower internals vahase (79 ft ) is estimated to be in this regian.3

'thersters the w internals ruirim water volume is
528 ft3 - 79 ft3 3= 449 ft ,

with a solid heat vity of

(132,0001hn)(0.12 at:4/1kar-T) = 15,840 aty/lba.

5

.
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e

b

The total voltane cf the dcwrrmar rugian is i

[(r/4)((1731n.)2 - (152.51n.)2 )(210.51n.))/123 = 638 ft3
Wdch is also the wter volta of this regica).
The tcur

cold leg pipes ard restles have a 27.5-in. inside diameter ardaru mach
27 ft 1crq. The tcur hot lag pipes atd rottles have a 29-in.1raide diameter ard ats each 19 ft icrg.

initial level at the hot atd cold leg center line isThe total vatar volume with

0.5 ((r/4)(27.5 in./12)2(108tt.)) +

0.5 [(r/4)(29.0in./12)3(77 ft.)] = 400 ft .3

3'Dtis is 223 ft cold leg volume and 177 ft3 hot le; volume. ihehast capacities for the
hot ard cold legs are amiculated usiin all ofthe pipe metal voltane as a heat sink.hcc pipes is 7760 st2VT. The solid heat capacity for the

t

Tbr the soerario h ibed in the WCAP, the water capacities in the
etn, uspar plerssa, and 30 parcant of the hot leg are heatal to 212r. The total w ter heat capacity is

[1052 ft3 + 449 ft3 + (9 3)(177 ft ))
,

3

(41.3512mytt )(1 attV1be-r)(72 r) = 6,864,329 stu.
The heat v ity
rise is for the tuni and clad over the 72 degree tamparaturu

1

(17,033 Bt1VF)(72 F) = 1,226,376 Btu.

Combinirq the fumi and metal heat v ities with the wter heatcapacity, the time required for the imatzg is

(6,864,329 Btu + 1,226,374 Btu)/(973,800
Stu/ min.) = 8.3 mirartas.i

! 1.2.2 TDE MBOUIRED TO EXp0EE Ctst

this calculatim detanninas the length of tian it tahms to hast andboil off the
wter abcpve the top of the core. 1hn boil off vol me ofwater is ampened of

!

1. But leg ard surge line water volumes.; 2. Upper Internals
water volumn.

3. Dammeeser water
4. on1d leg and gasp suction wter volumn aboveuma abme the y core plata.j the bottom of the cold legs.

All of the
ammaptions used in the pewicus section are valid for thiscalculation.,

A spill penalty of 35'

===w
based on the WtAP araly i percent of the boiloff snes iss s.

6

:
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no hot leg side
staan garmentar albcw wtar volumme are aMad to trawater vol an of the

prwicusly mapJtad hot legs. This gives a totalWatar volume of

3 + r/4(2.41 ft)2(3.3 ft)(4 piram)(1/2) = 220 ft3177 ft
nw

surve line water volume is emiculated assuming the lire is half fullfmn the entrance up to tre se:xxd elbcw.
pipe is 22.79 ft ard tJw water volume is 16 gft .rwfore the total lorgth of
Um lergth

D e water volume for this region is 100 ftof the dowTeanar region with a vater vojune' to be bolled offis 3 ft.
Each

PCP is assumed to have a water volume equal to its inside diamter4 ft,

times the arma of the cold legs. 1he cold leg steam generatoralbcw ,

contairs water for 1.15 ft.
SG albcus and cold lag nozzel is Then, the volume for the MCPS and the

r/4(2.29 ft)2(4 ft)(4)(1/2) + 30 ft3+
r/4(2.58 ft) (1.15 ft)(4) = 77 ft .3

Adding the water volume of the
fp intarnals region, 449 ft , theboil off wtar volume is 1094 3
t. At 140 % , the walihn. Subtract.ing spill permity tron this# is 67,150a 35 parcentlim. Using the enthalples gives 43,648

212 4, the decay heat rarpirmi to heat ard boil off this anos isof water at 140 7 ard naturated staan at
(1150.9 Bt4/1hn - 107.96 Btu /1ha)(43,6481ha) = 45,520,499 Btu

'Iha decay heat regAired
.

& to 212 *F is to heat the care region taster voluna ftta 140

(180.16 9t4/1hn - 107.96 Stu/llan)(64,571.761ha) = 4,642 081 stu
, .The

F degram tamparaturn rise istotal heat vity of the E3 metal used fear hast sir 9cs over the 72

(81,157 St:4/F)(72 F) = 5,843,317 stu.

The heat igut
repaired to boil etf enough water to supone the oces isthe ma of all the hast

ig uts, A ich is 54,025,897 stu. 1he decayanarity
for 44 bones after stiutdcam is 16,230 StWe ihn tias to boil offis then

(54,035,897 Etu )/ (16,230 Bt4/s)(60 m/ min) = 57 min.

1.2.3 N3 IEfttW 3953 R3t 481813W
To detarmine

divide the total degree change by the amount of time reqpiredthe degrene F per miruta haetup for 48 hours after teactorshutdcam,
for that change to cocur.

(72 *F) / (4.3 min.) = 8.6 0
F/ min.

8

- _ _ _



~ _ _ _ _ . _ . _ _ _ . . _ _ _ _ _ . ..___.________ _ _ .. . ._ . . _ _ . _ _ _ _ . _ _ _ _ _ . . _ . . _ _ _ _ _ - . _ . .

t

.__

6000.0
-

-

U

$ 7000.0
.

$
$ 6000.0

v
* f .

/5000.0 .

u
,-

C ,

4000.0 ,;#~
:

,
e

9

: p'
3000.0

2000.O -
0.0 40.0 60.0 120.0 160.0 200.020.0 60.0 100.0 140.0 180.0

TIME AFTER SHUTDOWN (HOURS)

|

:

= = = = = = = = FROM PROCEDURE 18019-C
l FROM PLANT SPECIFIC. CALCULATION
I

1

FIGURE 1.3 - TIME FOR CORE UNCOVERY

9

f
,, , , , _ . . . - . -. - - - ~ ~ - ~ ~



_ _ _ . _ _ _ _ . . _ . - _ _ - _ _ _ _ . . _ . _ _ _ _ _ _ _ . . _ _ _ . . - _ - _ _ _ . _ . - . _ . . ..___ _ -.___ _ _

w

13.0

|
,

12.0
\ J

t

,,.O \.

.

O
O
3 10.0s

?
,

*'

! W s9.0-
t 'g4

% g
g

. % -
.

S3 S.O h

< 's
d g

s-

?.O (

6.0 - A
| *..,I

'
'

S.O h m

N '

140*F, Intact RCS. '' O so water4.0 i ) i 1

g*o 4o,0 80.0 120.0 160.0 200.020.0 60.0 100.O 140.0 t80.0
.

TIME AFTER REACTOR SHUTOOWN (HOURSI

. . . -- = = = FROM PROCEDURE 18019-C
--FROM PLANT SPECIFIC CALCULATION

FIOURE 1.4 *EATUP RATE-

10

. . _ . _ _ _ . _ _ _ _ , - _ . - - .- _ . _. . _ _ _ _ _ .,_ . . _ . - . - _ , - _ __ .. .



. - - . . . - - . _ _ - - _ - - - - .- - - - _ - _ _ - - ~ - - - -.-- - . . _ .

a.3 stMcRt or errrfMIqrg

the irpJts ard assuriptions used for the 13 EAT 3ro;fram an in Wascticn 2.3.4, pages 11 throrp 14. All of the assutrptions ured fori this gerwric armlysis wn vurified to be applicable to Plant Vcgtle.This ircludes the assurytlen absat the decay tmat power Milch wasj stixiled to ensure that differerces in the fuel did ret cause significant| differences in decay heat powr.
Spacific

calculaticns wen perfonned to est.imate the tire to saturation,time for core urcovery, ard PCS beatup rata for Vcgtle. The w
approach considered cnly heatirg the water volume directly aruand the

:

l

fuel to 212 % Wiich takes approKimately 8 min. 1he plant-specific
calculation estimated 8.3 minutes or apprecimately 8 mirutes for this

,

! heatup to e m ir. 'Ihe heat 2.p rate for
this volume of water,% perplerum, ard part of the hot legs is ut,

estimated to be 8.6 peri aliute. 1he WCAP estimated a slightly higher haany rate. After the| wtar i.s heated, it takes apprucimately 49 acre misutes to boil off the! water volume abcne the core and agose the typer core plate. 1he WCAP'

estimatad a slightly faster time to core urnwary.
?- ~ irg all of the etniiticns except the decay bet.t rata reunin the
same throughout the scenario, graphical ocupariscns can be made atvaricus t4=== after shut &wn. cizrves, plotted in Figures 1.2 1.3, ard1.4, shcw the data frtas the plant-specific calculaticm en gn, ghs tremPrWim 18019-C. The data points shown on the v iin irsiicata
calculaticm points usirq the assumption mentioned abcms. The data forthe w bre graphs aru tztan the W ganaric 4 locp plant analysis.All of the

plant-specific sves follcw the W curves in the regicns; for which the specific calcanktion were perfacmed. Scum of thediffannens in the data can be attributed to the accuracy of ocagutaritarsticms of several changirq cemditiens such as best sink aanductionard water and vapor volumns.
Arethne differwnce is that the Vogtleesiculaticns estinata a larger heatg volume and a smaller boil offvolume than used in the WCAP analysis, nsuevect, the time estimatacurm===

Power Qagany p h .do not differ significantly trian the graphs used in the cecryia

Par the infammatica analysed in this secticm, caly Proce&as 18019-C wasfound to contain informaticn requirirq verification. Other s uc lsres
i

vill be di=e=^~ -l in atmoquait secticms.
sinon

all of the ammapticos used in the m ocuputar program are validfor
ocnditiens at Fiant Vogtle and since the plant gacific calculationscorrelate to results predicted by the W anala4 a===d in this anatierr anoca,ess plane wgele. . ysis, the m results

.-
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2.0 ANNLYSIS OF NtHFtHDL CDCITIcW MGKNDE
2.1 GDEW1 NCH or ANMSSIS !

'me WCAP
was tuviewod for informatien ard generic calculaticos relatirqto rn:rpower acrxiitico

loss of RHR durity mid-loop.phenzena that would affact the cperation of the. ;cS durirg
! 'me Islated topic M-M inthe

%CJ was Acs pressure tuildup due to 2.nedequate venting ts) an intactacs.
A pres.sure tuildup could causs an unocotrolled loss of inventory,allcwiry the cori to becone exposed, turirq this time of pressurei

tuildup, the irwtrunent ao:uracy could var? Wilch wculd give falserendirns to cperators.
Also, a pressuru bulloup would limit the typesof recover acticos the

limitation / operators arm able to perfors
irritriirq

'

en gravity ficw. Plant-specific emiculaticns wer,e performedan these topios
to determine the awlicability of the WCAP results forVcgtle,

'nw plant-specific emiculations performed were to determine theRcs prwssurir,aticn rata, the adequacy of different vents used Wdle atmid-locp, inventory a&iition '

possible via gravity flow from the lect,and the
includirg systmo drairdewn.naturacy of irstrument rWings durirg the diffarant cortiitions

2.2 PLWB SPfrrric pm1tATIONS

'Dtis section develops Plant Vogtle
data and results frta WCAP-11916. specific data fcr ocuparistm with
far calculation plant-specific data were used as general guidaron.' Die arthcds usei in WCAP asction 3.10
2.2.1 BCS MESSURIZATICH RA2T

A simplified calculation was parformed fcr
WCAP-11916 RC3 pressurizatimt analysis, csiculatim neglects ths

camparisen with the
)

affects of air and DCs antal heat sirdas and ammunen Fl -etataagailibrita fcr any given neat irgEt.
Despite these limitatisme, the

i
most important facters in deemmining the pressure M 1* = are theplant-specific heat ruta

and lickid and vapor voltame; therefore, thiscalculatica is unaful in menining the general trend of thepreenzrization.
Asamass of the sh=H*ying asaugtions, the amiculationshould be used for ocagariaan parposes only. Assuqt.lans fcur thiscalculation are listed below,

i

| 1. Core water taperature is initially at 212 F.8
2. Per Mc1 > 11916, 13

by the snel is used to heat oort ustal. percent of the decay heat generated
}~

;

! '

i' 3. %1ues of water in nts le 12,442 ft .d
4. 'the ratio of inster to vapor volumna done not

| significantly over larryth of time
Bor 23 pruneurizaticm.

| 5. N2 is intact with no vent openings and na M!

with secondary side Watar.
Nosale dame are not) in place.

!

6. Decay heat for Vogtle fual is a constant
7. Effects of any nancandensibles are neglected.14230.5 atq/s.
8. RCS antal heat sinks are neglected.
9. -Stead!Mutate ocruiiticms are aumenad for any given

heat Ogiut, i.e., uniform licpid and vaportauparaturus.

12
'
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.

For
this acerario, the first law of therm:dynemios win be applied for asystma

that urden;poos a chage of stata. 1hs cxmtrol boundary for thesystem is the entire RCs volume.
As the systen wden;poes a charge ofstate, the only energy to cross
the bourdary vin be the decay heatirgut by the fuel.

INrefore, the rat charge in tim interral erargy ofthe systa= win be
exactly apal to the net erarty irgut by the decayheat.

Ibe refereroe
teeperature of 21.2 T aid time = 0 s, wherepoint for the adiition of erargy (heat) vill be at an DCS0

Um=Ug mg + 0 m9 g

= (180.u BtW11m)(3335 ft/0.01671g/lba)
3 3et /lba) +(1077.6 BtW1ba)(8927 ft /26.8 ft= 38,447,423 Btu.

'Dtis is the total interral energy for the system.
for vcqtle *-=tg 13 paroent for oore metal heatup isThe decay heat rate

16230.5 Bey /s - ((0.13)(16230.5 BtWs)) = 14,120.5 Bt4/s

So, for a 500-s interval, the energy irgut into t}m bourdary is7,060,264 Btu.
1 hen, the total intarral ariargy for the system after 500s is 45,507,691 Btst. Siron the internal enstgy is now known,

tharmodynaale properties can be sutstitutad into the energy balanceeqpation

U500 " Uf (3535/ vg) + Ug (8927/ v )g
to

cbtain the new states of tagerature and preneurs.
.

0; at 240 F are substitutad into the espan the value for U is
If the i.pdes

44,219,735 Stu. If the pezparties at 2 ,

for U is 46,132,817 Stu. are entstituted, the value
By ire.arpolating between these two tambers fora U of 45,507,691 Stu, the final tamparature is 247*F, dtichw +-d. to a naturation pressaars of 28

Es pnnemure han increased frtes 14.7 psig to 24 So after 500 s, the.

.

This method
to 3500 s afterwards.la used for 500 s intervals trtus the tian boiling begins up

I rigure 2.1 is
a plot, of this plantvific data and the ganaric fourand three loup plant WRP data.

power to vapor vahme ratios described in the WAP. Embers at and of eactn line are the
i

|

|
.

|
;
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p

2.2.2 mAVITt FicW DWDm: sty AEDITICD4

mis calculation detanaines flowretas for gravity news true the pswr,
thru.qh differunt systans, to the Mcs, me systamm analyzed irclude the
memical and voltane a:ritml systes rernal irg now path Weh as,

>

menticned in the WCAP, the CVCS safety inj en nowpath, the safetyinjecticri
syntaan newpath, ard the residual heat rumaval system cold leginjecticm flowpath for both units.

are listad below. Assucpticra used in this calculation

1. All valves in the nowpaths are full cyan. All
neaile valves are nedeled as throttled globe valves.

2. PurTs are sedeled as a reducer ard an =1W.
3. Wald-o-lets cause insignificant pressure drcys

for gravity flow cxniiticns ard therv. fore aru not modeled.
4. De RCS wter level is at 187 ft-0 in.
5. me INST is full for eact TS pressurw omiltion. Full

as defined as a level bt ab:ue the minimus level allWto meet tadnical specifications.

me initial wtar lwel for the leer ma detarmined by the low alarm
setpaint of the tank. 'Ihe water level in the vessel is it?'-0". All ofthe pipe trum the tank to the entry point in the N3 ms andaled foreach of the systans in Unit 1. 'Ihe system for thit 1 with the highest
ncwrata ms acdeled for thit 2 analysis. 'm obtain pipe infocmetiart,the curnrtt f r_kic drwwirgs wr= used for determinirq the length ofpipe, rm h of fittings, and elevations. 1he Emenculli agastion,w irled for use with e ,tivalent lengths, me used to est-ina theGaws.

.

Q=((Pata-Prus+62)/(E n/2Dge8 + 1/rf I n/2Dys'))1/2,

me variables are as fo11cus:

Q = total now
Pata = atmospheric proomas head

j P = R3 preneurs headrum

as = elevatica dirreranon
i D = pipe dimostar
! a = pipe area

f = trictice factor
1 = egalvalent length at pipeI

!
n = rsaber of pipe krarubas

15
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h deremine the epivalent largth et each pipe, the ri=*=r of albcws,taas, valves, ard
albcws, pipe enlepnents ard contract.ims were cnintad,r= =*= r of me

teos, ard valves were maltiplied by the apprcpriate ,

value for their pipe size. ;

All equatims ari true crane Tectvtical Paper
i

410.

Fur the safety Injection Systm, the pipe information ist
PiDe Size f ft) 2

Arve(ft 1 Ecr11 valent Imruth (fti Eriction Paq1gr24" (1.885) 2.7921 344.75 0.0 1210" (0.729) 0.4176 311.08 0.0148" (0.665) 0.3474 303.56 0.0146" (0.505) 0.2006 294.92 0.0154" (0.318) 0.0798 553.50 0.0183" (0.255) 0.0513 5.00 0.0182" (0.172) 0.0233 262.25 0.019

Dome data incitde the cceputations for the gap ard FT-922. To
detensine the ficwrata then the PCS'

the pipe data into the flew equaticm. pre is 30 psig (69.2 ft) @

Q = [(0 - 69.2 + 81.4)/( 10.67 + 141.75 ))1/2 = 0.282 ft /s3

= 127 gal / min.

'Ihis same method is used for pensaurus of 0,10, 20, and 35 psig.
,

Ibr the chemical volume and c uul system (SI ede) the pipeinformaticm ist

Ph= sina (fti 2Areaf ft 1 **dvalent u.,e Ift) Prietim ractor '

24" (1.885) 2.7921 601.25 O.0128" (0.665) 0.3474 361.64 0.0146" (O.505) 0.2006 199.75 0.0154" (0.287) 0.0645 793.08 0.0173" (0.218) 0.0375 213.83 0.0131.5" (0. ul) 0.0097 515.00 0.021

'!hese data include ocoputations for the pump, FE-917, FE-927, and theneedia valves throt:tled to appetaciastaly 30 percert. '!he ' .iG ficw iscalculated fcr the four
RC3. '!he brancti flow losses arelines mis are used to inject e into the

,

2h
b = 1/is (c.3/as (f2/2cen )=

515)/2(0.ul)(32.2) (0.0oe7)2= loos

'the ficnerate een the DCS preneurs is 30 pai is

Q = ( ( c1.4-49.3 ) / ( loos + 234 ))2/2 = o.oes ft /s3

= 45 gal / min.

i

16
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233 RCS VDfrDC
'

'Dtis emiculation is for the case wtwre the PCs has a hot le"

Possible vent paths can be created by rumirg a to sarway,g vent path.marway,
or all three safety twlief valves t:un the pressurizar.pressurizerleg vant size is adequate if the steam 1he hot

boilirg &m to decay generated by the inventory
heat is able to pass thtur# the @enirig withcutsubstantial presturitation of the BCS.

The pressure tuildup for ventirq {thrurA
the safety rvlief valve lirma an1 the pressurizer marway will becalculatal

to see if they are sufficient to relieve the pressuretuildup. Assunption ard criteria for this calculaticn are
1

1. All three PSys or the p:'R sarway have been rumed. 1

2. Ct:1taitrent is at atacegtwric pr===rre.
3. Rated power of the reactor is 3565 Wt.
4. Decay heat is 0.48 percent of rated power.
5. RHR is lest 48 houn after reactor shut &un.6. No line is filled or partially filled with wtar.

('Ihm water level has altmady been decreased to a
level con-i. niirs to the bottcss of the hot leg.)

'Ib verify the vent capacity, a prismare in the v===*1 is ===i and thepressurv drT@e in the syntan arm
ocaputed. A final pressure is thencmiculatad ard a:mpared to the

initial preneure. 'ntis camparisan isdone for verification.

'!he first calculation is for ventirq through the safetard
an initial primeure of 10 peig (25 paia) was chamen.y relief valves,ft of 29-in. ID '!here are 11.5

hot leg piping to the surge line with an entrarca (RVnozzle) ard a fitting (Tes) as minar 19. Frtan staan tables, thespecific voltaan of the
staan is 16.301 ft /1he ard the latant hast ofevaporation is 952.1 Stu/lha.

'!he anse ficwrata is 17.05 1ha/s
-

'Iherufe:u the voltastric flowrata is
,

|

q = (17.05 lbVs)(16.301 ft /lba) = 277.93 ft /s3 3

Using
solving for the total airuar lamens (K) givesthis flow to calculata a Maynolde maiber and a friction facter(f),

K = f I/D = (0.013)(11.5 ft/2.42 ft) = 0.062.
'Ihe pressure drap sur the hot leg is than

dalta P = [3.62 (I)(dansity)(q)2) / d4

delta P = (3.42
(0.0p)n(0.041 1ksyft )(277.93

3 3ft /s)2 7(29 i ) = 0.02 paid.
':he pressas at the inlet to the surgs line is

10.0 psig - 0.03 psig = 9.98 peig,

nr still about 10 psig.

20
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,

a

rza the hot leg pipe to ths 16 in. x 14 in r=*- in the surge line,then an 37.84 ft of 12.412 inch ID pipe, a flush e1 trance rozzle with
an ma= n==4 sharp mspe, a bord with a radius of 6.667 ft, a bord with aradius of 7.157 ft, ard the r=4 m. Se total K value ard the prusurvdztp are 1.48 ard 0.91 psid respectivel
the start of the 14-in, pipe of 9.07 peig.y, mis prMm a prusure at

!Tbr 9.07 peig, the specific volume of steam is 16.936 ft /lbm Wich3
gives a raw volumetric f1 curate of

3q = (17.05 lbn/s)(16.936 ft /11m) = 288.76 ft /s

Prm the redrer to the PZR there an 7 ft of 11.188 in. ID pipe, cre
berd with a rarilus of 5.833 ft, and cne exit nozzle. m e total K value

i ard the pr=== we drty are 1.33 and 1.54 paid, rWdvaly. mis|

prtxhoes a pressuru at the entrance to the PZR gf 7.53 psig. Ftr 7.53psig, the specific
'

volume of steam is 14.373 ft /11m W11ch gives a rew'

volumetric ficwrate of
3 3q = (17.051km/s)(18.373 ft /1he) = 313.26 ft /sec.

| me PZR is amenaari to be a 24-in.-pipe. 1his is justified to allck for
free flew path for the steam trtm the surge line entrance to the valvea

ancit without intartering with the heaters. Se total K value ard t2m
prissure drty is 0.34 ard 0.02 paid, res'.

presazre at the socit to the PZR of 7.M1 psig. pectively. mis prnte== a

Tbr each of the three PZR rellat valve apardngs, the volumstric nowrata
is

3 3(313.26 ft /s) / (3 valves) = 104.42 ft /s per valve.
<

Frts the PZR to the relief valve flarupo there are 6 ft of 6-in. adiadale0pipe, four 90 F alken.e, and an ancit thrcugh the Gange fce ow21 of160
-the valves. S e total K value is 2.55.

Wiich petduons a nw pressure at the ancit ofS e pressure drap is 7.51 paid,

7.51 psig - 7.51 psig = 0 paid. ,

mis irriicatas that a vomaal ptessure of 10 psig is required to allcw
the stasm now petukamed by the dammy heat to uscit thrat$ the relistvalve vents. Sinne the pressure den

partant of the tgistream preneure, y over this mapant is greater than10 a recalcnalatian is rerpired for ttiavolumstric asserats. An everage of the specific valuees at 0 psig and
7.51 psig is used to ocuputa the n owreta. 1ha new nowrote is than
used to find a new preneurs drup. Se new preneute drop is 9.26 paid,6 indicates that the vassal pressure will be less than,

|

10.0 psig - (7.51 psig - 9.26 poig) = 11.75 psig.4

In the secuzid calculation, venting thraups the PIk unresry, art initialpressure of 4 psig (13 psia) ma dicean. Using the amen method as
described for the relief valve pressure denps, the preemare in the
vemmel repaired to vent the staan prMM by the decay heat thraL@ the
PZR mareary will be slightly greater than 4 ps4
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a.3 INmuMmocTcw Asm'a _

Instraentatien has been prwided- to assist the,

maint.ainirg adequate level in the PCS hat cparator in safely'

d:raindwn operations. 'Ihis liwtncentation lags durlig mid-loop ardis shcun in Figure 2.4Irwtrumentation
has also been prwided to assist the crerator in quicklyidentifyirq air
irgestion in the BHR pmps. A brief h -iption is; given bel w:-

|

*n.o clifferential pressure transmitters areprcvide fidererdent level cunrwtad to the Pts to
iniications in the tain cx:ntrol ruse.

,

transmitter
is connected to the PCS toop 1 hot leg ard prwides narzwOne! range inilcaticn of the hat leg level..

prwides annunciatico of I w hot log level. *2his instrucent loop also|
'Ihm other tansmitter isconnected

to the BCS Ioap 4 hot leg ani prwides vMe rarge irdication
'

! tran the reactor vessel flarga to the bottcm of the hct leg. 'IbeInstrunent locys are p we.twi tram separate instrument buses tomaximize the availabi.11ty of the ini1 cation.
!

rer 1

Rcs level irdication is available via two permanent level sight
> glasses

1ccated in the containment buildirg.i

One of the sight glassesahws
the RCS level in the regica between the bottaa of the

'

pressurizar ard the reactor mi flange. The other sitzt glassshows the RCS level
in the region of tN reacter coolant pay mealsand the reactor cx;olant systma hot lege.

girseas is ocalnacted to the RCS as regaired drirq Mode 5 ard Mode 6.15m pipirq far these si$tt
t

current trars h ns acrtitor the_ 4160-V pcwar feedars to each RHRpap. 'Ihe output of these
trans&acars is rtutad to the amargencyrumpanse fmilities (IRF) ccuputar.

current can be cbtained at any IRF cxmputer tassinal. Historical traces of the pump
motor

i *-hted with the itxte 5 1he lcqw
prmh a visual and asilble alans at the IRFand Mode 6 care cxxd.ing crition1 anfatyfunctica status trees

camputar safety parat. star display system
the mater arrant beacean w(SPCs) console in the unincor.rni rtxa if

Mode 6 W 4.icn. This atable 4aring mde 5 and

neommeary cuantactive acciam to amintain adspanta care cooling. alarm will alert the operstar to tahn any
2.3.1 Inval Mnematament During Staan Generator Tube Qttining
Nitzt:r,9

in stasm generatormay be injected into the stasm generstar channel head drsins toassist
tubo draining Wun the Mcs level is at thereactor vessel flange (el 194 . ft4! in.). At this elevation, leveltransmittare, LT11310 and

! be dotarained using sidst LTil320, will be pegged hids. the level can
glass IG-10402. and PDL level indicatar

'

12-462.

el las ft=7 in.). ' Any pressure rise &as to the inta=**m ofmis pass of draining takes place en11 above the met = rimnessles

nitrogen (will not affect the transmittar readings since the preneuriseri and the
reacter head are kept at the name presanan by their camactionsto the PRF.

can cancel cut the increase in hand.Thus, the referenom and earning lines of the tronmaittarsj
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turirn dralndown
balew al 149 ft-0 in., the steam ge urd u r N has beginto drsin by gravity.

draining occurs as rarden slug flow (also called gurglirg).Because there is no vent at the top of the tubes,this
slugs of wtar As the

antar the hot and cold legs they cmata large sw.11s inthe Iwel in the legs.
'Ibe sw11s vill be seen both cri the control roceiniicators

ara m the sight glasses; hcwwer, the swelled level vill notr-ori.ly,

be equal in
the I. cops 1 and 4 hot ani cold legs since thesteam generator tubes dra'e ran$cnly and irdependently. turinggurglirg,

the level measunuaents vill be ezratic ard the icw level alammay activate and clear several times darirq this period.should use the Ihe cperatorcontrol
room irdicator for the transmitter attached tothe hot leg

critical to naintaining RHR performance.be119 USed for RHR sucticn since the level in this hot legis

value indicated 'Ihe operator shculd use theminirm
BHR suction rozzle is coverud.as the level in the hot leg to ensure that the

'Ihe sight glass IG-10401, Wich measuresIncp 1 cold leg level, should
gurglirq unless the transmitters are cut of service.not be use$ to determine level durisqAlso, durirg steamgeneI'dtor t2Jbe drainity it is eXtrWely iEportant tMt the cperatorscicsely monitor RHR parameters

includirq pmp ficwrate, dischargepressure, and motor curnnt in order
furetion should vortexing cre. to quickly detect loss of pucp

2.3.2 Measurement Errors Durirg Mid-Loop operation
Differential pt=== we

transmitten sense head and, as such, are sabjectto density differunons
betwen the sensirg lirm fill fluid and thedensity of the pim=== fluid.

Accortiirg to design critaria DC-1505, theambient tanparature in the acritairment can be as icw as 604. 'Ihnprussuru
gatges used to calibreta the laul tunamittars will ccLpensatafor the
ambient tamparature at the tian of calibration. '!he betar in

the RCs vill be at a;prt:ximately 1404. 'Iha differunon between theprm=== water density (at 140 % ) and theC
referunan leg density (at60 F) vill intredaos an error of 1.6 percent (0.5-in.) on the narrowrange indicatar ard

1.6 percent (1.5-in.) on the vida ranga indiata.Curing cutages share low containannt tamparaturns are aupacted, thiserror
can be mird=W by adjusting the calitratad span of the:ransmitters as miculated below:

Calibrated Span =(dag/dhl)x(physimi span)
wera:

mysioni spam 30 iness tw 12-11310, narrow ranga
R:ysical spana 96 inches far 12-11320, vida rangade = density of notar at ambient tauparaturedQ = density of water at hot lag tagareture

'Iha uw.eminty
in the transmittar loops das to hardware was dotatininedby a asthod sisdlar to that used for todmiaal specificationsurveillance iruilcators. 'Ihrexpected to intrc& ace hardare-related uncettaintias arsi

an error of 3.0 percent (0.>in.) en the narrow
indicator arsi 3.0 percent (2.9-in.) on tbn wide range indicatcr.

range
sinen the harsare-related errtru andindependently, they a n be the proomms density arrare act
squares" method to obtain an overall irdication error.cocbined using ths "agare root an of _ the
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1
3

|
narcew range errur - (1.6 peruant 3 3.o peressit 2) V2+

;3.4 percent (g.0-in.); .

Wide rarge error = (1.6 percent 2 1/2 ,j + 3.0 part:ent
33.4 percent (3.3-in.)

;

'Ibe error values presented were obtained from calculAtlon X5CP11310.!

3 Static
pressure ctwees in the BCS will have no effect m thei transmitters sirce they utilire a

i
!

pr w :ure. refereroe leg to cancel wt static, '

t

'Ihe sight glasses
IG-10401 ard If,-10402 are also head sensirqtwe.curenent devices and suffer frun density-irduced inaccuracies.; density f %)ced arrors 'Ibefor various ambient tanperatures are shcun in; Figure 2.5. '!he arrur is less than 1/2 in. at add-loop elevations.'ntis error

show a lower level than achm11y exists 'in the Es. roads in the omservative direction,i.e., the sight glas
,

;
ma

4

Parallax
error in ruin:J the meniscus of the fluid in the sight glassescan also

!
cause

measurement inaamracies of armnd 1/2 in.Icop
1 drain line is used to connect the sight glasses to the RCS, sight

Because the
glass 1G10401 cmly shows

Icop 1 cold leg lesel, mich may not exactlyequal the hot leg level urder certain ocniitions, such as steamgenerator tube drairtlig ard loss of BHR.

2.4 SO9RRY OF' CINrff tSICNS

{
man venting through the three safety relief valve openings, thepressure in the reactor could be

greater than 10 psig fcr the steamf1 curate to agal the amount of
man venting thitugh the prussarizar marney, the pressure in thevaporizaticm gmarated by the decay

heat.
reactor

oculd be ag-cinataly 4 psig, man a omnditie suists enretharm
is a large enld side epaning, a veenal pressure of 4 psig is great-

encax;h to force
inventary out of the cold side cpaning and urmur thecare. Fbr

Plant Vogtle, this finiing does not canour with the findingof the WCAP d4a h in sectica 3.4.2, **mmary of Large VentAnglysis".
1hn WChP analysis ifiaa that any vert with an area of 0.5ft' or larger is

adespanta to prevent R 3 pressurization.plerman pressure
of 4 psig along with a large cold lag cyaning and a hotAn tgpurleg

vent path 1 casted in the P2R could cmune the water level to go belowthe upper cars plate.
large cold leg opening exists.1his result indicatas that only a SG amnway ventis adequata tan a

that
procatares 12000=C,120064, and 12007-C he zwiewed and revised asIt is ruoamaanded

r==may to reflect t$ ness results. Any of the vents gaseantly rtfiedin the
the working greemare of SG rumla does.SC W are adequate to ptsvent ys:essurization that wouldexcend

adequate to enmars that gravity flow frtaa the NWF can be acocuplished.
Also, these vents are

>

If vartaxing ecours
and NR is lost, the level trorumitterglasses

will still be unable but will begin to less accuracy.s and eightof accuracy is chas 1his Icesto density changes within the N3 and will henrummore yttrariced as
the utar ta@erature in the N3 contirmans to rias.1he cold

in the carut thseafare, the level transmitters should be used in lieu oflege will differ frtaa the level in the het legs das to heatingthe sight glasses.
If N3 level drepe belcw the reacter ve==m1 hot and

25
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cold leg rozzles, the trarantitters and the oight glasses vill ret offar -
any information m the level. of watar above the ocre. na cpenble
ircore therarouples will prwide tenperature informatien Wiich vill<

iniicate localized steam voids. 'the taeserature information canrot be
easily corroborated or cross checked oy the operator and, therefore,
vill prchably be of little use. Exzring recovery cperaticrs, water
injected into the BCS may cause false larval readings on the indicators1

j ard the sight glasses, but cree the RCS has stabilired from the
injection cperations, the level indicators ard sighti

to detannire RCs level within their retral accuncies. glasses may be used
! 14111e cperatirg with the R3 level belcw 17% psexurizer level, levell

transmitters 11310 ard 11320 shculd be used to hdtar RCS vater level.The rarrw rarge hot leg transmitter vill prwide the most accurate,

| rmeAhg while in midloop. Periodic channel checks between the twoi trarmitters should be done to insure readirgs are ao: urate. The
transtrdtters should be considers:1 cut of me.rvice when the rendirgs

'

i differ by more than 74. The midlocp sightglass,1G-10401, should be
relied on caly if trarmitters are out of service because thern could be

1 actual level diffee between the sightglass ard the transmitters.
1 '

i

I

|

|
|

l
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3.0 CDnADNDG D&IR2NENEAL CCNDITICNS

3.A C2XEPAL rreOlFTICN or REVIDE_AND ANAIYSIS
Calculatiens were performed which deteminmi the tamperaturn incontalment after a given

time. the coolirg required for c:ntairment tokeep the taeperature
the MPC in contain:ent after a given time,belcw 160 F prior to t.% time a core uncovery cculd

0
result, and
ccrditions h envirur. entalin containnent were created usirq data cadculated in Sections 1and 2 of this report. Infotwtion was cifM frorn plant procetares ardplant personnel oxarnirg the
;ttysiolcgical limitations for workirg a harsh envirurent.requirenents for containcent cicsure ard

3.2 FIAVT-SPECIFIC CAICJIATICHS

'Dils section develops Plant Vogtle-specific data for enviramental ardradiolcgical ocniitions in containment.
'the methods used ard the resultsachieved

were ret developed for occparbon with informaticn in WCAP 11916.':hese calculations were developed to provide a bettar urderstardirn ofconiiticns that will socist in Plant Vcgtle's contalment ard to aid indeterminirg what charges need to be made
consequences of a mid-loep accident. to procedures to lessen t5e

3.2.1
MID-IcoP CNIADHDC PADIATICH LEVEL

':he objective of this calculaticn
this calculation are listed balcw.contalment before a respirator is required.is to determine the wavinene arwma'rethe in

Assuptions used in

1. 'Ihe asamptions from Secticns 1.2.1 ard 1.2.2 apply.
2. 'Iha atmosphere in the containment voluna above the operatico

floor is considered to be perfectly mi)md at all times.
3. 'Iha exmtainment volume used for this calculation is amamedto consist of thr clear space abcme the top of the stama

ganarators plus 80 percent of the grees containment voluna betweenthe 220-ft grade ard the top of the SG.
4. '!he air tdiich is ==lled frtan the ctritainment ja accused toccritain no rMie_ivity.

ard it should be noted that should these corditions acist,'Dtis is a acreervative =====t*im
there vill be a release at ground level directly to theenvizulment.

5. 'The initial activity at reacter shutdown is considered to be
the does epvalent iodina (M:I) limit =a--Lfied in Ted1rtical

_

indine spike immediataly price to shutdcun is not includedPiri-4m 3.4.a.The potential fee the ocesarrance of an

because the clearsap syntans will rapidly rakaos any mass spihni

to within the EEE limit value.!
6. Only I-131 is cenoidered in the calaalatien.
7. '!he platanut of the iodine cm the surfeone of the ccritairuuantis conservatively i pored.
8. No containment coolers are aparational.
9. '!he contairment equipment hatch is cyan.
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2hs initial OcrEiitions art

!
Staan boiling rata = 16.72 limVeec -MFC of I-131

! M tivity limit = 9.00E-09 uCi/cc'

I-131 half life = t.00 uci/g
= 8.07 daysDm:ay time
= 2 days (48 hours after shutdcwn)Partiticn factor = 0.01

ccritainment free volume = 2.26E06 ft3
h

nite of insertion of radicectivity into the containnent al.r is assuntdto be equal to the nass transfer! rate of the steam nultiplied by thepartition factor
to reflect the tarderry of iodine to ricain in the vater| phase,

n w steam toiling rata is

(16.721hrVs) (453.59 p1bm) = 7.585E03 g/sec.

Dw radiation decay factor is

M (-0.593(ds.sy tiu=)/(half lire))
\

EXP (-0.693(2 day 9)/(8.07 days) = 0.842.
Frun thaea, the

activity insertion rata can be dotarained. M.titiply thesteam bol. ling rate by
radiation decay factor. the activity limit, the part.iticn factor, and the

(7.545E03 Ws)(1.00 uCi/g)(0.01)(0.842) = 63.9 uCi/s
,

:

By
time can be calculated.choosirq a ti:na a.fter boiling begins, the activity relanned &zring that

If the tian is 27 minutes, then

(27 min.)(60 s/ min)(63.9 uCi/s) = 1.04E05 uci '
and,

(1.04E05 uCi)/(2.26806 ft )(30.44 ocVft )3 = 1.62E 46 uC1/ac
3 3

is the
ocnosritraticn in cuzitairment.

activity of 8.095-07 uci/cc for this tima period. Dividing this by 2 gives an averaggis less than Since this tian period
be calculated for the 27-min tian period.the 40 hours used to calculata the NPC, an adjusted MFC can

((9.0949 uci/cc)(40 hrs)]/((27 min)/(60 air /hr) = 8.0@C7 uci/cc.

' Die

time dicean allowed for an exposure to the MC.avutags activity la than czmpared to the adjusted WC to dotatnine ifthe
ratio of

activity to adjusted WC is 1.011, eich indicatas theIn this instanos, the
average

time chosen, 27 min is the length of time respaired to meanive a
r=Melvity does equa,l to the pavi== allowable for the isotcque chosen.

29
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3.2.2 0"NIADetDC TDtPERA2URr AN

2n the event that NHR is lost drisq aldloop canditions and cannot teristered, cxmtairannt isolation,

vin be initiated. If a large RCS vent; path exists, a steam
boilirg initiates within the reactor vessel.enviw git vin be created inside the exmtain:ent

; cree
To a=== the effset ofthe incr w.=4 temperature en the e rital. ment closure activities,

calculaticrw were performed to determine the tanparatures that eculd! result. 'Ihe
calculations were divided into separata cases to determire:

(1)0 the time required for the contaixment at:nosphe.m tanperature to reach160 F after core boiling initiates with no contaiJtuent coolerscperatirg, ard (2) the temperaturn at 60 almtes
initiates for varicus runbers of cxmtainment coolers cperatity.after coil boiling

The folicwiry general asstmpticris were nede for both of the atxwe cases:
1. 'the cxmtrituticri to the contairment energy of pipin

lights, and other equipment is -M to be. negligible. g motors,
2.

'the heat sink represented by the naulve concrete and steelsr.ructures inside the cx:ritairment is ignarid in the calculaticri.'Ihis is a
significant conservatism which is partially offset byassumption 1 above.

3. 'Ihe entire amount of reactor decay heat is =====4 to be consumedin the conversion of reactor water 0
saan tamperature. at 212 F to staan at that

4. 'Ihm reactor energy is = == ==4 to 1.e the decahours after atutdown frca =w4== reactar pcuer. y heat rate at 48
| S. Ihm reduction in reactor water voltana represented by the removali

I of the stama through the pressurizar is ccmaidered tiegligibla.'Duas,
the a1 tire name of atman pec& aced in the boiling peccess is

'

vented into the containment air space.
6. '1ha initial cerzliticma

F at 1004 relative ham!dity.inside the ccultairsuant are amenanari to beuoC

In additien, the folicwirq aestusptions apply to the first emas only:
7.

'Iha atanepharm in the cantairement values above the aparatingflect is cumeidsrud to be perfectly miased at all timme ao that
asturstiam cumditions acist in the cxzitairsment atmosphere.

8.
1ba cumtainment voltana used for the =1~1=ticre is-==4 to

,
'

canaist
of the clear araica above the top of the steam ganaratorsplus 40 percent

ft grada alsvation and the top of the stamm generaters.of the green contalruaunt voluna batuaan the 220
9. ' Die pressures

all volumes durirq the event.are censidered to be canetant at me atacephare in
1his ammaptian guesumes that thecantainannt is cpan

to atzemphers ao that sufficiant ventirq ofcantairement air is possible
M1'*; inalda cantainnant. avoid any significant pressuruto

30
|

!

p ,_ . _ , -- -,, -



- - - - .. . -~._.----..- .- ._-. ._ . . ___. ,_ - _. - _ _ _ _ _ -

10. 'Dw air Mcts is expel. led frun the contairment is amme to beat its initial conditiens. 'nat is, the vented steam does noti aix with the air iAlch is ventad.- 'ntis assuuptien is; conservative in that it precluths the rumoval fmn the
ocntainment atrcqhen of any of the energy frun the boiled offsteam.

11. No containment coolers are operatirq.
Utilizirg these a == mptiens , a simplified unss ard energy balance was
established to determine the approximate time recpired to reach 160 F0
with no ccntairrient coolers operating and the containment open. The

,

i

results inilcate this time would be 21.5 min.
For the se:rxd case, a acdal was develcped to determine the ocntainnentatmasphere tamperatures at 60 min after coil boiling initiates, with zero,two, three, and four containment coolers operatirg (zaro coolers meansthat the fans are operatirq but to coolirg water is available). ' Die e lparforms

a mass balance at 5 min intervals to aw-chte the steam; addition from the RCS boilirg. 'Ihe di assumes saturated atwghereocn:11tions,

ard perforins an energy balance at the ord of the 60 airute timeverify the a== M conditicris are reammable. '!he follcuirg
span to
a==wytlens are utilized, in addition to assuuptiens (1) through (6)ateve:

.

12.
' Die atmosphere in the entire ocntainment volume is considered to

,

be perfectly simi at all tians so that naturatice omditions
ecist in the ocmtainment atmos
at least one coolirg fan is a===phate. 'Dii; is reasonable because

==4 to be ruming.
: 13. 'Ihe e J.i.rsation of the Islamami staan is neglected in thecalculaticn. This, in affect pcusans the ptumenos of ani

additicmal heat source of mafficiert aias to enmare that the| vapor boiled off the
reactor rummins in the vapor stata rather;

! than partially condensirq as it inrus the cxmtairmant air.
j

14. The ccmtairument volume used for the m1~1=ticzu is asumed toi
consist of the entire ocmtainment volume.i

15. 'Ihe preneures
are considered to be ccmutant at cme atmosphere ini

all volumes during the avant. 1his assumptism presumes that the
ocmtainment is open to atnamphare so that mafficient ventirq ofcontairannt air is pensible tow,"*= inside cantainment, avoid any migrdficant pressure

j
16. 1hs air aupalled frtaa the ecstainment is ammumed to be at the .!

energ ocmdition acistirq at the_ an$ of the previous time stap.
. 17. 1he certainment coolers are presumed to perform at the|

tagerature acisting at the start of each time stap. The anarqy| rumened by the coolers is assumed to be loot latent heat| removal. Thus, the energy rumtwed by the cxxalare can be used to
dizactly computa the cooler drain ficar.
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na results are tab 11cted balcw ard are ahcWn in grmgtical form infigure 3.1:

With at least cne cooler fan running:
Number Tactreature in Ctritairmentof at the foucwing tines after startCcolers

Cperatirn 10 20 30 40 50 60
0 13 9.4 150.8 159.4 166.4 172.0 176.82 136.0 144.7 151.2 156.5 160.7 164.33 134.3 141.6 147.0 151.3 154.6 157.44 132.5 138.5 142.8 146.1 148.6 150.6

It can be
seen fran the abcn that a minimm of three coolers wculd nesito be in operation to ensure that cultairment tanperature dcas rot exmei160 F within 60 minutes.

3.3 SLDMARY OF CDW'WICNS

1he assumpticos for the calculations performed in this section werecxmsezvative
to allow the charges in the containment erwironment to evolveover time

witN ut raamarcus iterations. 1ha initial canditicna of 120 F0and 100
percent . relative haidity will taka name tian to develop and theheat sinks

in a massive ccmtainment structure will tand to dalay
ptmaant

the heat up rata.
Also, sinos nana of the cxmtmaination was modaled asexiting containnant,

urm ahat icngar than calculated.the actual tima until MPC limits are reached will ba

The
calculated tian for working irside ocmtainment without a respirator is27 min after inventary boiling begina.

This is without cxmtainmentcoolars and purge or exhaust fans operating. Pernamel inside containmentwhen boiling begins
would need to exit ocntainment within 27 min to staywithin the MFC for
a 4 H rur week. 1ha tian for caritimed work insidecontainment after the 27 min would depend an the crmditim of the

respirate s and should be dotatnined by Health Ihysica.

The calculated time for wtating inmida centainment until the tauputaturereaches 160*F is 21 ain without contaiment coolers %. drug. At atamparature around 160*F, the air is hat ermu$ to burn the lungs.werk to cxu*iman inside an Fbr
cpan czmtainannt to completa cicours

activitias, all available containment coolers should be cparated. At aminim a,
three coolmes would nand to operate to ensure that 140*P is not

e 3riar to the predicted tima for acre uncovering (57 mirartas).

.
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4.0 RrVIBd CF GENERIC f.frIIR 84-17
4.1 GENERAL fECRIPTIcN OF RIVIEW

Diis section
consists of an cuerall rwview of Vogtle design ard cperatimin regard to
the NRC mid-locp ocreerns addressed in GL 88-17 ard ther sgrse letters.

'Ihe crrrerra are divided into t.o grups, agediticusactions and progransned enhancements.
Because same of these crrearrs haveteen addrwssed in

this report vill be add: mused.other docunents, only concerrs relatirq to informaticoverified in

are inclu$ed as attaciunents for refererce.Mmre gplicable, portions ofthese ch' mats
D ets tcoextensive to be incitded are e-ited. GL 88-17 is Attact1 ment 3.

4.2 EXPEDITIOUS ACTICNS
,

In Attact1 ment 1 of GL 88-17, the NRC m- arded that eight acticos teimplemented prior to operating in a acrditien eers the reactor va"miwater level is lower than 3 ft below the zwactor vessel flarge.Powr Cenpany Georgia
addressed the w - ardaticris of GL 88-17 for Plant Vogtle.'Ihe NRC's r @ s.e to those Iscuttnerdaticns is in Attactment 4. Eachrecommendatio:Vrsy r.e was tuviewed -for the possibility of adding

informatics) that came out of the WCAP 11916 verification review.
Itmo 2 of the

incitxiing thesse pard.caticos other than the equipment hatch.NRC response addresses the time available for containmentclosure
2 of the M---eded Itan

Action attachment to GL 88-17 requires containmentcicours prior to the time
at teich a core whf could result trum aloss of DIR, exnpled

with an inability to initiata altamata cooling oradditice of star to the ICS inventcry.
Since the time allcmed to clemethe equipment hat @ would also be the time allowed to cices otherpenetraticru, the zus. tits

uncovery is appttaciantaly 57 minutas.fitza Sectism 2 of this report apply. 'Ihe timeto core
If the assumptions used inthe calculatiani

apply and the_ acs is adequately vented so no upper plenumpressurization occurs, containuant
within 57 ain of the less of NHR cooling. penetrations any need to be closed

Itam 3 of
the 15C response addresses the ability to cool cretalment andthe feasibility

of contimed work within omntalmentenvircrnant exists. 'Itpics 2 and 3 of this rupeat address theseanos a stamm
cenoams.

Sinos, after the loss of itst, tbs control race levelinstruments
will provide a more accurate reading than the sigit gauge, nocperaticms ,

perscrmal
If pernamalare required inside containment far annitoring after !loss of ItSt.

are reglized inside an gen cantalment to icxmpleta
be gerated tocontaimmut clamas activities, all available containment coolersshould

minimize the tamparature incrosse.aid
locp cperatians start no earlier than 48 bcnars after reactor shutdown,Provided thatthree

coolmes at a miniaan uunt gerate to ersman that cantairmant
taperatures remain below 160*F for 57 airastas after Ices of itst.M==

p==i ==iM a dona lemla may be resend as early as 27 mirastasafter
core boiling begins for those perscreal inside acutaiment without arespirater. To continus

the initial 27 mimtas could entar contairmant with a respiratorcontainment activitias, persons not suposed in
.
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|

Itans 3, 4, ard 5 on pega 2 }cf the HRC ramperme addrums lesem plandescriptions.,

The rueults of this report 24 pert UCAP 11916 finiinps for !
| Plant Vogtle. |

instruments available &zring a loss of MR ard a otsputer program thatAlso described in this report are mare adequate ways to usethe I
i wtx11d similata diffennt soetarios for a Plant Vogtle loss of 3HR. Mis! information shouldj behavior &Irirg a loss of Mm accident. aid in developtrg a more complace urderstan11rq of RCS

Itarn 6 en page 2 of the NBC
response wiiresses the offactiveness of

openirgs in the RCS used for ventirg. Section 2 of this report detailsspecific calculations performed to verify that venta 6 ascribed inProcedure 12006-C, part D4.2.15 (3) arv adequate for rulivirg the steamprtduced in the RCS. me calculaticri does not m5 port the use of the
safety relief valve pipirq or the pressurizar marway as hot leg vents if acold leg

cpenirg is prinsent. pressure buildap in the upper plenum oculdocxar if the pressurizer is used as a vent path. It is r=mmended thatonly the SG
is present. marway be used for a hot lag vent path if a cold leg openity

4.3 BCGRAMED DOMCEMD(IS

In Attachment 1 of GL 88-17, the NRC F --as that six programedenhancements be develcped to replace, supplement, or add to theexpeditious actions. A pre.liminar
a&tressirn these r=m=*y copy of Georgia Power C2npany's (GPC)plans for,

rdations of GL 44-17 are in Attr=.i-.-d.I 5. As in the - 41tious actiers, a M = = len of the
l

I=m==rdatims/ items follows.
Itan

1 a& tresses rullable iniication of parumstars that describe the stataof the RCs and
the performance of systems ramm11y used to cool the RCSfor both remm1 and wid ti, conditicro. - 2a GC respese Mar *= r anagineerirq study
and a design change development eich will antisfy thisenhancement. Botn of these tapias have been completed.study, RI!A was ccupleted in Juts of 1989. Se enginearirqVG-9010,

forza11stad into a Design Change Request and Findings tran thisstudy were
Chanpa Packages aabsequent Design89-VIN 051 and 89-V2N052.
s & a&1 led far the IR2 and 2R2 refueling outages.Ingklamentatie of the CCPs is

Itan 2 a&trumens the damalopment and implauantatim of peon & ares thatcover ressoud irnomy aparatims. S a data incuerparated into the GPC"rece&tres
frem WChF 11916 will reflect the Vogtle M3 behaviar.of

this are the grushs from Abncesal operating Ptuce&are la019-C *ich areDemples
verified
12006-C and distmassed in Section 2 of this report.in Sectian 1 and the adespacy of N3 vents described in Preon& Ire

!

Itas 4 attresses an analysis to supplement entistin
develop a basis ihr proom& ares, instrumentation im*=m*g ir - dem and

4 m and respcmme,-and
e N interactions arsi rumpanes. As stated in Bicicanare 2,section 3.4

of E,83-17, R:hP 11916 is-an assaallant start tenahast meeting.the analysis raccumandation. GPC analysis fer tids iten was contacted inREk Tr40ll.
1his report is the prochact of the analysis and verifles theuse of NCAP-11916 at Plant Vogtle.- Additionally, a plant W ficmimlaticn was perfenzad to e=wt ihre attition via gravity ficwfrts the refueling water storage tank. 1hs results are reported inca +i m 2.2.2. Also discussed in itsu 4 was the Wal preoperationaltest (SP-34) performed a Unit 2 wich varied M3 level and NR syntamflow to dotarains susceptibility to vartecing. 1his test is M ==-ifurther in the next section.
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4.4 IGP-11016 SErTIGf 2 REVIDI
'

Westingn2se bui.lt a'arr4el usirg diaersicrial aralysis for parameters that
are significant in vortex formaticri. Data recorded durirg the test for a
Vcgtle type plant were acrrvertad into bot-leg wter level as a fureticrs of
RHR intake ficwrata. A graph of these data is shewn in Figure 2-14, on
page 2-35 of the WCAP. Dti.s graph shcws that an MtR ficw of 3000 gal / minj needed a water level of apprecimately 13/4 in, abcue centerline of the

! pipe. Westing - test data also shcw that diffe.runoes in water levels
t

existed between active cold legs, inactive cold legs, active hot legs, ard
inactive hot legs. me magnitu3e of level difference was significant-approx.im tely 1 to 2 in.

| D.trirg startup tastirg on Unit 2, an RHR flew test, Special 'Nst 38, was
I otrducted to detarmine the == vi = = RHR ficw that could be achieved ati different RCS water levels. Because of the sintlarities between this test| ard the test corducted by Westirghause, the ST-38 procedure ard results

were reviewed for ocupariscz) with the WCAP results.

Usirg information from the test supervisor, the 57-38 test log, 'ard the
WCAP, assunptions about the test gh such as the RHR valve line-up,
the *dagg of time M s. each test phase for the water level to
stabilize, and the planmant of the tygcat tube a:rine: tion were verified.
With the data frun results of ST-38, graphs were constructed to show' the
water elevaticris at different points in the IES. '!hase graphs are in
Figurus 4.1 ard 4.2. '!he static line cri each graph is the water level

i recorded at each positicut prior to starting the test. Sirce no =*4; i.| was operating at this time, the static line should be the saan elevaticut
I at each positicrs. 'Diere is a significant level difference between these
| data points ard al.so between the train A and train 3 data points.

Informaticus fcund to 7 =49 these differences included NC 28902165 cut
1

valve 2-12014J4-001, 10 0 24900173 an level transmitters 2LT-950A ard B,and a Mc on the startg strainere fcr both N5t pays. '!he valve is used
for the tygtz) tubs m . -h. '!he 10 0 rapcztad that the valve was
difficult to apen beamuse . valve stan threads were stripped. mis would
cause the valve not to apan, tharuby giving a falso reading on tygtri tubelevel. 1hs level transmitters Wdsk are used to send the water levelsicym1 to the contzol room were also fcard out of calibraticri. 'the
start y stzsinnes for both NEL pays were not reaved until after the test
was coupleta. Mis infernation makes the test data inconclusive sinom it -
is unclear dat affect (s) this intwa.d.icri wenald beve on the tast,

' results. 1heretate,- the data were not used to verify the russalta of the
Westinghouse test rgotted in secticri 2 of the WCRP.
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AT*a ACIDENT 3

intracompany Memo
SouthernCompanyServices A

3 ATE: December 15. 1989

:E: voetle Electric Generatino Plant.

Loss of RHR CAV HF 260
PC 1431

[. h.FROM: R. D. Jones

TO: W. C. Ramsey

This letter is in response to your October 12, 1989,
requesting that PWR Core Analysis confirm that the current and expectedletter to L..B. tong.

Vogtle burnup and power levels are bounding relative to those assumed inWCAP 11916.
Further discussions with David Dotson of your SCS Vogtle

Support Group were necessary in order to make an appropriate response,

in WCAP-11916, there are two factors which need to be considered.in comparing the expected Plant Vogtle operation to the analyses performed
p

WCAP 11916 assumes a generic four-loop 17x17 fuel plant with a t,hermal
power of 3.700 MW and a core averaoe burnup of 30,000 Mf0/MTU.
D1 ant Vogtle is uprated, the power level will be a maximum of 3 565Even if
~he decay heat generation rate increases essentially linearly with power, MW.
'evel.
surnup at Plant Vogtle could approach 40,000 MWD /MTU.Considering the planned fuel management, strategy, the core average
,

above the 30,000 level increase the decay heat rate only slightlyIncreases in burnup
Plant Vogtle, the decrease in decay heat rate due to a lower power.For

significantly larger than the small increase due to increased burnup.level is
Thus, there is reasonable mrgin between the WCAP 11916 results and anyexpected mode of operation at Plant Vogtle.

The decay heat source model used in WCAP-11916 and shown in Figure 3.2 4-1
of that report is based on Westinghouse methodology and is not available to.

In our evaluation, we utilized the NRC Branch Technical Position AS8
us..

3-2 Rev. 2, July 1941 decay heat source model.
rodels give very close results; however, neither bounds the other at allWe have shown that the twotimes after reactor shutdown.
small compared to the mar The differences between the two models is
Plant Vogtle conditions. gin between the assumptions in WCAP-11916 and

Attached Figure I shows a comparison between the WCAP-11916 and the STP AS89-2 decay heat models.

decay heat model and three possible Plant Vogtle modes of operation: Figure 2 gives a comparison between the WCAP-11916
,

Current power level with 30,000 MWD /MTU burnup. (2) Current power leve(1)
with 40,000 MWD /MTU burnup, and (3) Uprated power level with 40,000 MWD /MTUl
burnup.

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

_ _ _ _

_______ ___ __ i
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1

Mr. W. C. Ramsey
CAV.NF 260'December 15, 1989
PC 1431Page 2

,

If you have any questions, please contact me at extensicn 5079.

Approved by' .

W W

Warren M. Andrews
'

Manager, PWR Core Analysis

RDJ/ gps

Attachments

cc: L. 8. Long
8. E. Hunt *

W. M. Andrews (w/att)
B. C. Armstrong (w/Att)
D. R. Dotson (w/att)
C. R. Myeri

i R. E. Patrick
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ATTACMEENT 2

MAAP A5 A POSSIBLE TOOL
FOR

M10 LOOP OPERATION ANALYSIS

.

Purpose

The purpose of this paper is to provide information for evaluating the
capabilities of the Modular Accident Analysis Program (FAAP) for analyzingthe PWR mid loop operation condition.

History of MAAP

The HAAP code was originally developed by the Industry Degraded Core Rule-
making program (IDCOR) and is now maintained by EPRI. Given an accident or
a transient, MAAP simulates the plcst response specifically accounting for
system responses including operator interventions. The simulation continues
either until a perm 3nently coolable state is achieved or until the
containment has failed and depressurized. Models are included for all the
important phenomena that might occur during accident sequences leading to
degraded core conditions. The code is highly modularized so that it can
incorporate alternate 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 utilitiesparticipating in the IDCOR program. Subsequently, $0N0PC0 Project
(Technical Services) converted the MAAP code to run on a 384 personal
computer. Technical Services personnel have received formal training on
the use of MAAP and actively participates in an EPRI sponsored MAAP Userst

| Group.
l

.

Structure of MAAP

Two sets of inputs are required by MAAP. One set of approximately one
-

thousand inputs is the parameter file which in general specifies the
following:

Plant geometry (primary, secondary, containment, auxiliary-
i

building)..

Operating conditions (pressures, temperatures, water levels).-

System performance (including design specifications).-,

Modeling parameters (shape factors, emissivities, particle sizes).-

MAAP execution control (time steps, print file identification).-

1

-
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The second set of inputs is the control card file (input ceck) wnien
includes the following:

Accident sequence to be snalyzed.-

~

Temporary changes to parameters.-

'

Manual operation or specific automatic controls.-

The intervention conditions which MAAP uses to determine the timing of
manual operations or automatic controls include various events or parameters
such as the opening of safety valves, actuation of systems, pressures,
temperatures, and levels. With the satisfaction of such predetermined
conditions, MAAP may be instructed to take actions such as actuating
specified components or systems. '

For its output, MAAP prints a log of control inputs (directions from the
input deck), a chronology of accident initiating events and imposed operator
interventions, olus any MAAP system messages. Additionally, a tabular
output file consisting of selected variables in all system compartments is-
written at the user specified time interval. When the run terminates, a
scenario sunnary of .ignificant events is printed in the output.

'

Printed output of adequate detail can become excessive-during a lengthy
accident sequence, hence emphasis is placed on graphical output. Graphical
output allows one to quickly interpret results, analyze trends, and capture
fine detail missed by printed output. Technical Services uses the GRAPHER
plotting software package to graphically display MAAP output data.

Benchmarking and Acceptance of MAAP

At present the primary application of MAAP is for use in addressing the
severe accident issue as a part of the' Individual Plant Examination (IPE).
For the IPE work, MAAP will be used to determine success criteria (both core

,

camage and containosat performance) and to calculate source tern releases.
It appears that most utilities plan to use MAAP for their IPE work if plant
specific analysis is required. Although the NRC has not femally. approved
MAP, it has not objected to the use of MAAP in the IPE effort.

Various benchmarking projects to validate the MAAP thermal-hydraulic models
against actual plant data have been completed. Examples of favorable MAAP
bent,hmarking-include the modeling of the TMI accident and the Davis-Besse
loss' of feedwater transient. In addition, favorable benchmarking has been
performed against RELAP (Seabrook by EGnG and Browns Ferry by TVA) and
against MARCH 3 (PWR and BWR by the Nordic Nuclear Safety Program),

2
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Mid-Loop Application of MAAP

Af ter the publication of Generic Letter 8817, " Loss of Decay Heat Removal,"
an interest was expressed by some utilities concerning modifications to MAAP

. that will allow the mid loop accident to be modeled. Pacific Gas and
Electric was the first utility to express an interest. However. General
Puoli- Utilities (GPU) on its own accord funded these modifications to MAAP.
These modifications will allow MAAP to analyze the mid loop accident to fuel
uncoser), The MAAP Users Group has now authorizec funding to modify MAAP to
enable the analysis to continue past fuel uncovery. Although GPU has used
the codified code for analyZtng mid loop accidents, these capabilities are
not s-neduled to be incorporated into the archived version of MAAP until
June 1990.

The major features of MAAP that. will allow modeling of mid-loop accidents
include:

Arbitrary initial conditions in the primary system,-

o Initial water level or initial water mass.

o Air in the primary system.

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

Any initial conditions in the steam generator,-

o Arbitrary water level.

o Air in the steam generator.

User input for RHR infiow and outflow.-

Use of RHR heat exchanger.-

MAA? will allow the user to determine the following:

The primary system pressurization curve.-

Confirmation that various available injection paths and injection-

flows can control the accident.

Estination of the times available for action.-

Prediction of the systes response that an operater would see,-

1

3
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Effort Involved in Using MAAP for Mid Loop Analysis

Altnough a plant specific parameter file does not exist for Plant Vogtle at
this time, it is anticipated that one will be created for the Vogtle IPE by;

the middle 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 during shutdown,
i sucn as the following three scenarios for Seabrook that were analyzed

manually 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-

L dry, the vessel is 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 vessel.

.

In the case of Vogtle, if the particular accident :3quences are defined,
Technical Services can create input decks to model these sequences.
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 scenario on the PC-,

i based MAAP will require between 1 to 2 hours of computer time. As stated
pr6viously, the most effective analysis can be achieved by observing the

'

plotted results of MAAP calculated parameters.

; Conclusion

This discussion of MAAP as a possible tool for mid loop operation analysis
is based primarily on two presentations by other utilities at MAAP user

! Group meetings. MAAP with the modifications scheduled for mid-1990 appears
to have sufficient capabilities to be considered as.a useful tool'for mid-

| loop operation analysis,

t

i
!
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t

LO55 or DECAY HEAT REMOVAL (G[NERIC LETTER h0. 8817)10 CFR 50.54(f) '

'

of such a loss have been of increasieg concern for yean. Loss of decay heat removal (DHR) during nonpcwor operation and the consecuences
,

;

Muserous industry
and NRC publications have addressed the subject. The Diablo Canyon event of

;

April 10
have prov,idad additional insight.1987, and ensuing work by both the staff and industry organizations
(1) the inadequacies demonstrated by N ey licensees in their response toYet the problems continue, as illustrated by
ienerte Letter (GL) 8712) (2) the event at Waterford on May it.1946) (3) the'ent at Sequovah on May 23, 1988:

vel at $an Onofre on July (4) the DHR perturbations due to inadequate

dustry understanding of the potential seriousness of such events.7,19845 and (5) the apparent lack of a complete
The report of the Otablo Canyon event NUREG-1269 stated that operating &
sensitive condition aM identified many generic weaknesses in DNB. plant with a reduced reactor coolant system (RC3),inventary was a particularly

;

which requested infomstion from all NR licensees, provided additional in. ,GL 87 12
!

sight, aM NUREG-1269 was transmitted with the generic letter to ensure that1

licensees had the latest information.
GL 87-12 demonstrated that they did not uMerstand the identified prelems.Despite this, many of the ressenders to

'

Nficiencies esist in precedures, hardware, sad training in the areas of (1)
prevention of accident initiation, (2) attigation of accidents before theypotentially progress to core damage
a core damage accident should occur., and (3) tantrol of radioactive material if
certain design features aske initietten and the ties available for sitigattenAltheogh deficiencies entst in all WRs,
in the Westinghouse and Ceeustion Engineering designs of more concern then in
the nuclear steen supply systems (NS$5s) designed >t labcock and Wilces.

-

Nevertheless, we believe expeditiegt actions are Niessary at all PWRs to o
rectify these deficiencies.

l'hese should be paralleled by programmed enhance.
meats which sepplement, add te, or spl6ce the espeditious actient to acces>

-

plish a mere comprehensive taprovement.
are suusrerised to the attachment Recacemendations covering these itsen
prirvided le the three enclosures., and additional inferention and guidance are

.

8810140350
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Dursuant to 10 CFs 50.$a(f). we request your retoonse regarding your plansi

respect to each of the recncrendettons as related to operation fellowing with
placement of the N$$$ on shutdown cooling, or following the attainement of N$$$!

condittoos under wnich shutdown cooling would noruPy be initiated.esponse is to include the following: Your 1
'

'l l IA cescription of the actions you have taken to implement each of the ei9ht1

|recorr9 ended espeditieus actions identified in the attachment.
shall be submitted to us within 60 days of receipt of Your reply

this letter.i

'2)
A description of enhance < rants, specific plans, and a schedule for imple.

'

mentation for each of the sit
identified in the attachment. programed enhancement recosenend&tions
90 days of receipt of this letter.Your reply shall be provided to us within

3

Individual deviations free the recosenendations will be considered on a case by
case basis provided coepitatory measures are provided dich will achieve a

,

comparable level of protection.

no further responses are reovired to GL 87-12 and licensees or construction
f

GL 87.!? to which they previously ccienitted.perett holders need not provide any supplemental informtion in a response to

We will accept documents such as technical reports, action plans
and schedules

crepared by industry groups when accompanied by commitmests from, participating
licensees in Itee of individual docueents from thesw licensties.
such industry group docusents may be incorporated by reference in licenseeAlternatively,documentation.
effectively resolve these issues,We encourage your participation in cooperative effortt. to

i v
our written response shall be subeltted under oath or affirusttee'under the

'

crovisions of Section 1824, Atomte Energy Act of 1954, as amended.!

written response is needed to determine whether actions to modify, suspend, or
Yeme

!
revoke your Itcense are necessary.(

|
has been performed regarding this request.An analysis as requimd by 10 CFR 50.109

t

he original copy of your written response shall be transmitted to the U. 5.
Muclear Regulatory Cameission, Decament Control Desk Washington. 0.C. 20555 >

'or reproducties and distribution.

This request is covered by Office of Panagement and ludget Clearance tiumber
M 50 0011 which espires December 31, 1989. The estiasted average bereen hours
is 200 perses heers por licensee response, including assessment of the new
requirements, searching data sources, gathering and analysing the data, andproperine the respired reports, fossents on the accurety of this estimete and
saiggestions to reduce the burden any be directed to the Office of Renagement
and Budget. Ross 3208 New Executive Office lutiding, Washlegten. D.C.
and to the U. 3. Nuclear Regulatory Commission 20503,

Branch, Office of Adoteistration and Resources, Management, Washington. 0.C. Records and Reports Manetement20555.

|

2
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f f you have tachstcal cuestioot-
's';arding this e.atter please contact WayneHodges at 301 492 0895. Other w estions ray be directed to the Man protect

renager assigned to this issue, Charles M. Tremell (301412 3121)8coject Manager assigned to Jur olant. or to the

$.
Acting Associate M ctor for Projects
Office of Nuclear Reactor Regulation

Attachment:
Recomended Actions

[nclosures:
1. Overview and Background Information Pertinent

to Generic Letter 88 17
2. Guidance for Meeting Generic Letter 88-17
3. Abbreviations and Definitions

,

' wo.

e
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L157 0F RECENTtY !$$UED GENERIC LETTEt$
~4neric Date of
'etter 40. Subject 1stuence 1stved To
.

u.16 REMOYAL OF CYCLE-SPECIFIC 10/04/88 ALL P0nER REACTORPARAMETER LIMIT 5 Fa0M
TECHNICAL $PECIFICATIONS LICENSEt$ AND

APPI,1 CANT $

!.8 15 ELECTRIC POWER SYSTEMS - 09/12/88 ALL PCvtR REACTORINADE00 ATE CONTROL OVER
DE$1GN PROCE5$Es LICth5EE$ AND

APPLICANT $
88 14 !NSTRUMENT Al SUP Pi.Y 08/08/88 ALL H01.0ER$ OFSYSTEM PROBLEMS AFFECTING

$AFErf.RELATED EQU!PMENT OPERATING Litth$ts
OR CONSTRUCTION
PERMIT $ FOR NUCLEAR
POWER REACTOR $

88 13 CPERATOR LICEN$1HG 08/08/88 ALL POWER REACTOREKAMINATIONS
LICENSEE 5 AND
UPLICANTS FOR
AN OPERATING LICENSE.

88 12 REMOVAL OF FIRE PROTECTION 08/02/88 ALL POWER REACTOR
REQUIREMENT $ FROPL TECHNICAL
$PECIFICATIONS LICENSEES A2

APPLICAUS'

84 11 NRC P0$! TION ON RADIATION 07/12/M ALL LICD5tt5 0FD#RITTLEMENT OF REACTOR
YES$tt MATERIALS AND ITS OPERATI M REACTOR 5

IMPAff CN PLANT OPERATIONS AND HOLDER $ OF
CONSTRUCTION PERMITS

88 10
PURCHASE OF GSA APPROVED 07/01/M ALL POWER REACTOR$ECURITT CONTAINER $

t.lCtW5tt$ AND
HOLDER $ 0F PART 95
APPROVALS

E8 09
PILOT TE5 TIM 0F FUNDAMENTALS 05/17/MALL LICD5tt$ OF ALL

>

11AMIET10R
80lLIM WATER REACTOR $ -
AM APPLICANTS FOR A.

MILIM WATER REACTOR
OFtRATOR'S LICENSE
USER 10 CFR PART 55

38 08
Mit SENT OR DELIVGED TO OS/03/M ALL LICD5tts FOR P06TMt 0FFICE OF NUCLEAR ntACTOR
LECA.AT,10R AND NOR. POWER REACT 06

AND HOLOG5 0F
COR$TauCT10R PERMITS
FOR IWCLEAR POWER
REACTORS

.
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ATTACHMENT 70 GENERIC LETTER

REC 0* ENDED ACT!0h5

Escecitious actions and crogramed enhancerwnts are etcomeeded concerntng
oceration of the N$$$ during shutdown coolino or during conditions where sWehcooling would normally be provided.

irradiated fuel in the reactor vessel (RV).The recorvrendations apply whenever thereit

sumarized below and discussed further in enclosure 2:These reconenendations are
Capeditious actions:

The following expeditious actions should be isolamented prior to operat.ing in a reduced inventory condition *:

(1)
Discuss the Diablo Canyon event, related events, lessons learned,and implications with appropriate plant personnel.
shortly before entering a reduced inventory condition. Provide training

(2)
Implement procedures and administration controls that reasonably
at which a core uncovery could result from a loss of DMR coupledassure that containment closure" will be achieved prior to the time
with an inability to initiate alternate coeling or additio?. of waterto the RC5 invertory.
consideration of potential steam and radioactive material releaseContainment closure proceeures should include
takes place within the RC5.from the RCS shov1C closure activities extend into the time boiling
controls should be active and in usesThese procedures and thinistrative

(a)
supplied by Combustion Engineering or Westinghouse andprior to entering a reduced RCS inventory condition for NS$$s

(b)
prior to entering an RC$ condition wherein the water level is
lower than four inches below the top of the flow area of the
het legs at the junction of the het legs to the RV for M555s
supplied by Babcock and W11 coa.

,

and should apply whenever operating in those conditions. If suchprocedures and administrative controls ato not operational, then
either de met enter the applicable condities or meintain a closedcontainment.

*

A reduced inventory condition exists whenever RV water level is lower than
three feet belw the RV flanee.

" Containment closure is defined as a containment candition where at leastone integral barrier to the release of radioactive asterial is provided.
Further discussion and qualifications which the ietsgra) barrier must meet
are providei in enclosure 7 and in the definitions provided in enclosure 3.

5
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(3)
Provtde at least two fedecendent, centinuous temper t

13 in a utd leep condition' and the reactor vessel head is lthat are representative of the cort enit comeittons whomever tha ure indications
e Pntop of the reactor vessel.

Temperature indicaticas showid beocatid cr.
periodically checked anc recorded by an operator or automatic 11and continuously monitored and alarre4. a yshould be performed ettnert Tamcarature monitoring
(4)

by an operator in the control room (CR). or
(b)

provision for previding imunediate temperature vafrom a location outside of the containment butiding with
operator in the CR if significant changes occur. lues to an
during normal conditiers."should be recorded at an interval no greater than 15 minutesObservations

(4)
Provide at least two indeoendent, contievous RC5 water levei i di
tions whenever the RC5 is in a reduced inventory conditionn ca-
level indications should be periodically checked and record d bWater.

ooerster or automatically and continuously monitored and alarrede y an
Water level monitoring should be capable of being perform d.

e either:(4) by an operator in the CR. or
(b)

from a location other than the CR with provision for providinginmediate water level valu
significant changes occur.es to an operator in the CR if

an interval no greater than 15 minutes during normal condi-Observ4ttees should be recorded att ions. "

($)
!aplement procedures and administrative controls that generally
tions to the RC3 and/or to systems that are necessary to maintaiavoid operattens that deliberately or knowingly lead to perturea
the RC$ in a stable and controlled condition while the RC3 i

-

n
reduced inventory conditien. s in a

RC5 sust be conducted while in a reested inventary condttieIf operations that could perturb the ACS or systems supporting the

additionel messerts should be taken to assure that the PCs will
s, then

rousin ta e stehle and controlled condities.messores incivde b Such addittenalg prevention of a less of Otte g enhanced
monitoring roomirements to ensure timely respenst UFa less of [Mshould seek e less occur.

_

*

A mid leep condities esists whenever RCS water level is below th
the flew area of the het legs at the ,1vneties with the RTe top of

" Guidance should be developed and provided to operators that
.

evacuation of the monitoring post. covers
reactor and personnel safety. The evidence shev1d properly balance

G
l
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I (6)
Provide at least two available' or ocerable means of aed$rg inventory
to the RC$ that are in actition to pumps that are a part of thenormal OHR systems.
injection rumo. Ibete should include at least one high Dressure
each of the eeans should be at least sufficient to keep the coreThe water addition rate cap 4ble of beine Drnvided tyi

ccvered. Procecures (cr use of these systews curing loss of OHRevents snould be proviced.
The oath of water addition must bescecified to assure the flow dets not bypass the reactor vesselbefore esiting aey opening in the ACS.

I?)
(applicable to Westinghouse anc Combustion [ngineering Puclear steamsupply system (N$$$) designs) implement procedures and acon t stra.
tive controls that ressor, ably assure that all hot Segs are not
blocked simultaneously by nozzle dams unless a vent path is providec
thatislargeenougarences1and2h to prevent pressurization of the upper plenumof the RV. See re

.

(8) (applicable to N$$$s with loop stop valves) Implement prncedures

are not blocked sirvltaneously by closed stop valves unless a ventand administrative controls that reasonably assure that all hot 'egs
path is provided that is large enough to prevent pressuritatior ef
the RV upper plenum or unless the RC5 configuration prevents RV
water loss if RV presIurization should occur.
nozzle dams does not M et this condition. Closing cold legs by

prograrrned enhancements:

Progranned enhancements should be developed in parallel with the expedi.tious actions and they my replace, supplement, or add to the expeditiousactions.
especitious actions as a result of better understanding or improvedFor example, programed enhancements may be used to change

,

!

procedures.
This may lessen the initial impact of expeditious actions

include consideration of such factors as the decay heat rate.such as the speed with which containment closure must be achieved and may
guidance is provided in enclosure ?. Additional
section 2.2.2 and the first paragraph of section 3.3.2 illustrate theFor exas ,1e the first paragraph of
flexibility we have in sind as long as safety is adequately addressed.
We intend that programmed enhancements be incorporated into plant opera-
improvement or enhancement of plant operations with no decrease intions as they are developed when this results in significant safety
sa fe ty.

Procedural and hardware rodifications may be isolemented
without prior staff approval where the criteria of 10 CFR 50.59 are!

met, although it is our intent to review and/or audit such changes.>

Progracused enhancements should be isolemented as soon as is practical
but no later than the following schedule: .

'Ava lable means ready for use quickly enough to meet the intended functional

7
. . . . . . =
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(1)
Progrand enhanceMnts consisting of hereware install

s

modification and prograpuned enhanceMets that depend upon marewareation and/or
insta114 tion and/or modification, should be isoleMetedt

(a)

months or later following recelot of this letter.tiy the end o' the f frst refueling outage tnat is initia ted '8
,ef,'b) by the end of

this letter, the second refueling outage folicwing receipt of

whic'iever occurs first. If a shutdown for refueling has been
initiated as of the date of receipt of this letter, that is to bcounted as the first refueling outage. e

(2)
Progravened enhanceMnts that do not cepend upon hardware chan
should be implemented within 18 months of receipt of this letter,ges

We recoasnend y,ou implement the following six progransned enhan
(1) In strumen ta tion cements:

Provide reliable indication of parameters that describe the
the RCS and the perforinance of systems normally used to cool thstate of
for both normal and accideilt conditions. e RCSfollowing in the CR At a minimum, provide the

(a) two independent RCS level Indications
(b)

at least two independent temperature measurements representa-tive of the core exit whenever the RV head is located on top of
the RV (We suggest that temperature indications be provided atall times.)

(c)
the capability of continuously monitoring DHR system perfor
mance whenever a DHR systeel is being used for cooling the RCS

. .

(d)
visible and audible indications of abnormal conditions intemperature, level, and DM system perforsence

I2) Procedures
,

Develop end 1pplement procedures that cover reducev4
reduced inventary condition.operaties and that provide an adequate bests for entry into ainventory

These includet
(a)

procedures that cover normal operetten of the NS$5

cooling t.dle normally be provided by Om systees.tainment, and supporting systeme under conditions for which
the con-

8
,

_
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J Droteourts that coveP ePergercy, abhorr4
1 off= normal, or theequivalent operation of the N$$$, the conta tament, one support,

ing systems if an off. normal condition occurs while ope
,

under conditions for which cooling would normally be provided
.

ratingby OHR systems.
f (c)

eures in tiers (a), (b)adatints tra t he centrols that supooM and supplement the proce.
this ccevn t ca t ion, a s a,ppropria te.ano all other actions identifiedin

;
(3) feutoment

(a) a
ssure that atfecuate operatie9, operable, and/or available

-

ecu1Drent of high reliability' is provided for cooling the RCSand for avolaing a loss of RCS cooling.
(b)

Maintain sufficient existing tovisment in an operable o
available status so as to mitigate loss of DHR or loss of Rts

-
r

inventory should they occur.
high pressure infection pump and one other systeeThis should include at least one

should be at least sufficient to keep the core covered. addition rate capable of being provided by each toutpment item
The water.

(c)

Provide adeopate equipeient for personnel coeswnications thatinvolve activities related to the RCS or systems necessary to
reintain the RC5 in a stable and controlled condition.(4) Ana lyses

basis for procedures, instrvrentation insConduct analyses to supplement existing information and develop
equipment /N555 interactions and response.tallation and response,aandThe analyses should

the hardware can be subtected and should provide sufficient depthencoripass thersedynanic and physical (configuration) states to which;

that the basis is developed.
E.monsts should be placed upon obtain

,

ing a complete understanding of N155 behavior under nonpower opera -
'

tion.
-

(5) Technical specifications

Technical specifications (T$s) that restrict or limit the saf t
benefit of the actions identified in this letter should be identi

ey
fied and appropriate changes should be submitted -

.

.

N-
-

'Reitable egvipment is equipment that can be reasonably espected to performthe intended function.
See Cnclosure 2 for additional information.

.
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item (5) of the empeditieus actions should be reestmined a d
tions refined as necessary to reasonably minimise the likelihooc ofn ocera. 1loss of OHP.

|

Additional inforration and guidance are given in enclosure 2
.

CEftktkCES

':'
Level Operation," NRC Information Notice 88 36. June 8,1968.C. C. Rossi, 'Possible succen Loss of RCS Inventory during Low Coolant

(2)
Operation Concerns,' Letter from Chairman of WestinR. A. Newton, " Westinghouse Owners Group Early Notification of Mid Loop.

Westinghcuse Owners Group Primary Representatives (ghouse owners Group to27, 1988. ll, I A), OG-88-21. May
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Dear Mr. Hatrston:
i $UBJECT:

LETTER 88-17 FOR THE YOGTLE PLANT, UNIT 51 AND 2 FORCOMMENTS ON THE GEORGI A POWER COMPANY RESPCH5E 10 GEhtRIE
,

!

N05. 697M AND 69790)EXPEDIT100$ ACT10H1 FOR LOSS OF DECAY HEAT FEP*0 VAL (TAC

The ARC staff haf reviewed your respunts to Generic Letter 6817it generally Nets the intentions of the generic letter with respWe find that
.

espacitious actiuhs and is adecuste for plant operation
.

et;t to

!

The most significant contributor to rt>L reduction of th
.

'

recormendations is the capability to close contalheivnt.e eight generic letter
to be incoriplete in the folicwing respects: Tour response appears
1. Tracking of contatnment

opened by " manual means.*penetrattuns references only those that have been
2. You specifically address closure

Procedure 12006.C which ensures "of the equipment hatch wie 9perations '

Abnormal Operating Procedure 18019 C 'will instrvet thethat the conteinment ecutpoent hatch can
be closed."
operators to inittate containment closure
actual completion of containment closure w." We find no reference to

' particularly with respect to penetrations other than the equipmithin allowable times,
3. ent hatch.

help mitigate the effects of a loss of RHR on the cont iYou identify that 'all settlable containment cooling fant be
i

started toe nv ironment."

; hat fans will be available nor do you address whether you haveYew do not identify what reasonable assurance is available
! a nment
!

investigated the feastbtitty of continute work within c
boiling initiates within the reactor vessel and creates a steaa

.

'

ontainment once
environment within the centg47% t- "' ' i-
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W. C. Peirston, 111
2 January 27. 1989

In regares to the other expeditious items, the program icer.ttfiec ir your
response has the Cecebt tity to adequately eddregn the concerts empressed in thegerw ric let ter.

However, your responses are brief anc. therefore, dc not aliveus to fully unceratand your action taktli in response to Gl
to consteer several observattunn in order to assure yourse 8817 You may wist

lves that the actiolisare adequately addressed:

1.
You reference the coenttmets as iciplesented prior to the neat plannede n t ry .

coacition that 16 deliberate on the part 91 the operators.We assum your meantrig is for any entry into a reduced inventory
Hence, are

entry for the purpose of repatring an unanticipatto rtactor coolant pump
sval failure would be a planned entry. An eritry due to a loss of coulantaccident would be uhplar.ned.
of the generic letter. Any other meaning will not met the intent

2.
You also reserve the right to Nke changes "in the future if appropriate "
The inter.t of the ger.eric istter is to allow changes under the guidance'of.the pro
review,graevned vnhancemnt recoevnendations and subject to your 50.59as applicable.

3.
other than level indicaticn.The lesson plan avscription did not identify tha reed for instrumes;tation
behaviur arv also ieportant, Tvaperature and the stility to monitor RHR

4

The lessun plan description did tiot identify such vortes detail as
syeptoms and suitable cperatur response to prevent loss of RHp.

f.

The lessch plan description is St ted tu provide 'sn adequate awareness on
the part of pursunnel involved in sie.luop operations.*
expertence shows many RNR lossus causes b Historical
of ten by maintenance and test personnel. y apparently trained personnel .
tu . void such difficulties. Tuur program should be sesigned

6.

Tov indicate removal of a pressuriter manwey, steen generater menwaythrec pressuriger code safety valves as means t,o provide RCS venting., ur

We note that relatively larte hot side openings in the PCS
pressuriger menway, esa sti'1 lead to a pressure 4f severek psi due to thesuch as a

large stets flow and the combinetton of flow restrictions in the surge
inne . Iower pressuriter hardware - manway opening.
be performed te verify the effectiveness of 1,he opening. Calculations should

There is no need tu respond to the above et this time.

-_-- -_ . - -
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' l .* Aniew l

|

W. G. Hairston, !!! . ,1 January U , 1939.

|

As you are svare, the expediticus actions ycu have britfly described are an
interim measure to achieve an townediate reduction in risk astuciated withrecAted inventory operattob,
repla te t by prograred enhoocernent s.and these will be supplerented and in surv cases

While your reipfinse is adequate
tu audit both your expediticus actiot.s and your prcgraerned enhanceewns, we intend
1he areas where we do not fully uncerstand your responses as indicated aboveprogram.
may be covered in the auttit of expeditious actiota.

'

S in ce re ly ,
,

/ ' f 3,p ,

,1 ./ u s%

son B. Hopk1td. Project !!stieger
Project Ctrectoratr 113
Division of Reactor Projects 1/11

..

Of fice of huclear lleactor Regulation
ec: See next page

.

$

t

m

j
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ArTAcHMENT S
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i

!

ELV 00186 !
17GJ17 V110

,

094tD

U. 5. Nuclear Regulatory Comission
ATTN Document Control Desk
Washington, D. C. 20555

PLANT YOGTLE - UNITS 1. and 2
NRC 00CKti 50-424. 50-425

OPERATING LICENSE NPF.64. CONSTRUCTION PERMIT CPPR 109.

RESPON5[ TO GENERIC LETTER 44-17
- .

Gentlemen:

the enclosed response to the recoepended prograssed enhancements of GenericIn accordance with 10 CFR 50.54(f). Georgia Power Cassany hereby submits
Letter 4817 related to loss of residual heat reaeval elle operating in areduced inventory condition.,

This response applies to both Units I and 2.t

responded to the recommended expedittous actions of Generic Letter 4417 byeven though unit ;pecific details say refer to Unit 1. Seergia Peter Company,
l

letter dated December 29, 1984

Georgte rower company espects to implement e11 herware snenges resultin
,

f rom the programmed enhancements prior to resuming critical plant operationsgfc116 wing the secone Unit I
and first Unit I refueling evtapes. Lahancementsthat do not involve hareware changes are schedviet to to ispespetad by May 31990.

.

removal systes perferesa(se indication has not been coupleted. Evaluation of hardware' hanges for level instneestation and residual heatevaluntten is not-compl In that the
the enclosed response. ete, keyia Fewer Company cannot be unre specific than

Secrgia Power Coastny will subsit a description of
these haretore enanges within approximate)y two senths following completion of
the svaluations, which is currently prejected for October 1,1999. ,

The enclosed responses are based upon current er preposed practices and
.may be thMeed.bl.the f.vtve.t.1f app.repriate ..Steegis Power Capany v1.11
ensure that any future changes will maintain the intent of Generic LetterInformation related to this issue will be available easite for NRC64 17.
review.

,

! .

If there are any questtens concerntng this letter, please advise.

. . . . - - . - - - - - - . - - . - . . . - - _ . - - - _ . -
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'J.1. Nuclear Regulatory Comission
CLY=00186
#sgo Two

Mr. W. G. H41rston
!!! states that he is a Senior Vice Preside 3t ofGeorgir. Power Company a,nd is authorized to ex9 cute this oath on behalf of

Georgia Power Company and that, to the best of his knowledge and belief, the
-

f acts set forth in this letter and enclosures are true.

GEORGIA POWER COMPAN)

By:

w. s. noirsten. III
Sworn to and subscribed before me this

,

day of January,1949.
*

~'Nottry FWD 1f4

C3 Georete N wer Company
Mr. P. D. Rice
Mr. C. K. McCo
Mr. G. Beckhe!y

,

d, Jr.
G0 NORMS

U. 5. Nuclear Resu14ters Ceeptssion

Mr. M. L. Ernst. Acting Regional Administrator
Mr. J. 3. Hephine Licensing Project Manager, lett (2 co
Mr. J. F. Regge, Senter Resident Inspector-Operations, pies)Vogtle

. . . . . . . . . . .. _ _ . . . . ..

- . _ . - . - , . . . . ._.,_.c. -.._.. - .- ,,. ,,._,..m.- . . . - , . , , - . . . - , ,,.~,,.m . , , _ , y
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I ENCLO5VRE
,

| GEORG! A PCwtR COMPANY RESPON$t TO
NRC GENERIC tETT[R ss-17

I PROGRAMED ENHANCEMENTS
i

the programed enhancements of Generic Letter ts-17 at Plant Yogtle (YtGP) isThe rollowing discussion of Georgia Power Company's (GPC) pigng for todressing
i

(
provided pursuant to 10 CFA 50.54(f): '

-

1. NRC RECOMM(NDAf!0N

Provide reliable indfcatfon of parametart that describe the state of the
to cool the RC3 for both normal and accident conditions. reactor coolant system (RCS) and the performance of systems normally used!

At a minimum.provide the following in the control rooms

(a) Two independent ACS level indications.

(b)
At least two independent temperature measurements representative of
the core exit whenever the reactor vessel (RV) head is located on topof the RY.
all times.) (ide suggest that temperature indications be provided at

: (c)
The capability of continuously senttoring residual heat renoval (RHR)'

systes performance whenever an RHR system is being used for coolingthe AC3.

(d) Visible and audible indications of abnerent contesversture, level, and RHR systes perfornuce.ditions in-

GPC RESPON$t .

(a) As stated.in our December 29, 1988 sotaittal. RCS water lowl is
monitored via temporary level instrumentation whenever the RC3 is in
a reduced inventory conditten. Operations pneedures include
instructions te notify Instrumentatten and Centrol personnel to
Instrementatten end Centrol Precedureinsta11 tesperary level instruments prior to draining the RC5.

13905-1,ll tiLevel Systes'$annels of level indicatten esin tprovides instructions for insta a on of two'tC5 Teenorary Waterindependast c
-

and estetleg lowl instrumentation in the control rees.y trancattters
e emporar

Level is
aseeered directly free the hot leg between the RVLIS upper rangelower tap and the pressurizer to sinteite thereedynaste and pressureerrors. One channel provides wide ran
@presfeeteTf sh fe'et bitow ni4 Toeg ge level,indicat.ieg,frem.

- --

t''the w ssel flange. Theset we thennel provides narrow ran
apprestaately one feet below sid g lew) indication free
Lew) is continuously monitored and alarand in the centre) Poes. esp to the top of. the het leg.
low lowl alare is set at three inches atere the center of the hot

A

leg.
,

-,

i

SPC is presently evaluating a design change which will provide forpermanent installation of the leve' transeitters. ido expect to havethis evalvatten completed by October 1.1988.

-_ _ _ _ . . _ .. _ _ _ .._ _ _ _ . . . _ _ _ . . _ _ . _ _ . _. _ . _
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1

|

Ilesponse to Nic Generic Letter Saal?
1

ELY.00186
i Page Two
|

The desfgn developwnt will include & review of the instrumentation
,

i

design and an error analysts.
maintenance and calfbretton practices. control and follow up review of the installation and reytewGPC will also pe-tens a quality|

, (b)
As stated in our December it.1944 submittal, Deerations Procedures

'

presently require at least two core exit thermocowoles to be opernbit
at all times during reduced inventory conditions with the RY head in

.

'

place.
These procedures will be revised to require eithert

*

- Temperature will be monitored and recorded by an operater in the
control roos et intervals no greater than 15 minutes, or .

i '

- Teeperature will be continuously monitored and alarmed via the
Emergency Response rac111ty (ERF) computer to the control reos.

These two core ex{t thermocouples will provide continuous,
independent, and representative indication of the core temperature.'

(c)
An engineerfag study will be made te determine the specific

'

parameters thet util provide timel
of degraded RR pump performance. ybw study will inc19dereliable indication of the onset
consideration of the recommendattens of Generic Letter 8817 such asindication of pump meter current

complete this study by October 1,1900. indication, end a possible correlatten of paraseters. We expect tonoise monitoring tuttien pressure
,

|

The results of this studywill be japlemented according to the schedule disegued in the coverletter to this transmittal.
(d)

As diteessed above. RC$ level is continuously senitered and alarmed
in the control rose during operation in a reessed inventaryconditten.,

Temperature w'
11 either he checked and recorded by an

'

control roen.ly esattered and alarend via the tr tempster in theoperator in the sentrol reos at intervels no greater than 15 minutes,or continseme

The engineering study discussed in ites (t) above.
'

will include cessideratten of visitie and audible indicattee of REsysten perforsease.

2. NRC RfCSOMATIE

Develop end tapleaset procedures that cover reeused inventory operationand that provide an
conit t $en,--These - fee) att batts for entry ints a reduced inventory.. .

- - ~~ '* ~ ~ * *

(a)

and supporting systems under conditions for which cooling wouldProcedures that cover normal operation of the R518.- the containment,
,

nerinelly be provided by the AHR system.

(b)
Precedures that cover emergency, abnersel, off seren), or the
equivalent operetten of the N555. the containeestl
systems if an off-normal condition occurs while op,erating underand supporting)
condf tfens for editch cooling would norus11y be provided by the RMR! systas.

-
I

|
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Response to NRC Generic Letter 4417
t'.Y-00186
Page three

(c)
Administrative controls that support and supplement the procedures iitems (a)
ss-17 as. (b). and all other actions taantified in Generic Letter

; n
appropriat e.

get Ris90Mst

(a) As stated in our December 29. 1984'

procedure for operatton in a reduced inventory conditten issubsittal, the contro11 tag
f

|

Operations Procedure 12006-C. ' Unit Cooldown to Cold Shutdown 'i i

procedure contains precautions and limitations concerning oper.This i!

in a reduced inventory condition and provides guidance for preparingation|
'

the RCS for draining
This guidance address temperature and levelinstrumentation. RMR pvan performance

in,jection puep for inventory addition,, and the use of a safetyif needed. i

Procedure
instructtons for draining the kC5.13005-1. 'Ructor Coolant 5 stos Draining'$ provides

.

' '

T is procedure a se contains
.

precautions concerning tne effects of RCS level en RMR system
operabiltty and instructions which should ministre the tapact ofdraining en level indication.

:

Procedure
13011 1 ' Residual Went teenval Systee'. provides the

operation in a reduced inventory condition.necessary instructions for operation of the R)R system including
during reduced inventory operatten. procedure addMss the effect of RR system flew on pump suctiuThe precautions of this

,

,

(b)

' Loss of Alst'. willprovide the necessary suidance to ensure coreIn the event of a less of tm. Abnores) Operettu PEscedure it019.C.
cooling and direct tw operators to initiate eestatament closure.
Containment cleours w111 he accespitsbed via natetenance procedure

.

27506-C. 'opentag and closing Contatammet toutpannt Noteh' and
assinistrative sentrol in the fore of an Infometten Ltsitingconditten for operetten LCol, which will ensere that allpenetretless speeed by an(nus1 amans are tracked.

(c) As stated fa ser December 19, 1948 subetttal the Shtft Supervisoraslatelas esgaf4fwe control over the
penetrettens spened by annual means. equipmen,t hateh and all
sittgatteg a less of im eventsaise ensure that the fellewing is available for recogntatng andAdministrative controls will

.. .

. ,instrementation.- "' "'- '"

- teuipsest for faventory additten.
''~

'

Adequate het leg vent path, ud
$sfa merk enetrennent to complete containment closure.

4PC believes that, with the revisions to precedures discussed in ourDecaster 29. 1988 sutetttal
practice with regard to oper. YtGP precedures will reflect ths best current

atten in a reduced investery conditten.

act1y1ty en this top 1c w111 be reviseed and incorperated inte proceduretHowever, any further guidance that results free Westinghouse Duners' Groupas appropefste.

. - _ _ _ - - _ - - _ - . . - _ _ . - - - - ._ _ - . .-- - - _ - . .
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Asspoase to Generic Letter 8817
CLY-001:6
Page Four

:

3. #RC ttComfNDA7!0N

(4)
of high reliability isAssure that adaeuste operating, operable. and/or tytilable equipment
a loss of RC5 cooling. providtd for cooling the RC5 and for avoiding

(b)

Maintain sufficient existing equipment in an acerable or availablestatus so as to sitigate loss of RNR or loss of RC$ inyontory, shovidthey occur. .

This shoW1d include at least one high pressure injectioni

pump and one other system.
<

'

provided by each e The water addition rate capable of being
the core covered. qvfpaent ites should be at least suffletent to keep

'

j (c)

acttYttfes related to the AC$ or systems necessary te attntain thePrevide adequate equipment for personnel connunications that involve,

;

RC5 in a stable aM controlled condition.
'

Gsc If5p0N$t
.

(a)
The RNA system at Yttp is part of the toergency Core holing System(ICCS).

This system is safety related and therefore highlyreliable.
defeated in Modes 5 and 6 whten eliminates the assoc 14tedFurthermore, the RNA autoclosure interlock function is
for spurious closure of the RNR suction inolatien valves. potential

(b)
pump and a safety injection pInventory sedition will be acceaplished via a teatrifugal charging

,

Both of these pumps are part ofthe ICC5 and are therefore high
.

reliable. The fleurates availablefrom these pusps wt11 he aere t
covered. a suffittent te keep the core

available for these pumps and that fin wtil net typass the core. Administrative controls will 6Mure that new paths are
Furthermore. Procedure It019-C provides for the use of the steam
generators as as alternate asans of cooling uten appropriate.

(c)
Adequate egulpeewt for personnel communications during reducedInventary o
procedure. perstfee presently utsts at Vtap and 1: required by

4. NRC RtC9 4 M H B

Conduct analyses te supplement existing informtles and develop a
basis for procedures, instrumentation 'asta114ttee and response, andequipeent/N558 interections and response.!

* *

* ''encompais thermodynaste ans' physicartdbefiguret164)The analples shouldi

that the basis fs develope 4.the hardware can to subjected and should provide suffletest deptAstatW Te iaktch'
!

Esphasis should W plesed upon
obtafafag a complete understanding of NS$$ behavier usder non.pener

i
i operatien.

>

. . ~ . _ , - - . - - . , , - , - _ _ , . _ _ _ _ _ _ _ _ , _ _ _ . . . _ _ _ _ _ , . _ _ ~ . . -,_.._,m_.,m.,_,.,_, , , , - . . ~ . _ . . , , . _ _ _ _ _ _ . . . _ , _ _ _ _ _ . . , , , , . ...m., _ ,,y_., _ .- _...
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Response to NRC Generic t.etter 64 17
Et,Y.00186
Page five

SPC til>0nSt .

GFkes a meeber of the Westinghouse Owners' Group, has reviewed
WCAP 11gle tnd utilfred the analysis sM guidance pmvided therein as a
bests Per the harduam and precedural changes discussed in our DeceanerIt. 1984 submittal.
te validate the abnerurt aggrating.arecedure guidance.Forther analy:1e is teia6 poeteesed,hr We tinghousefl cesplete and tne procedura
inferustion for Yttp and make changes as appropriate. guidance fina11aed. SPC will review themen this analysis
offocts thet any intmduce leve1 inaccuractes, design review discussed for RCS levet instrumentation will account forIn additten, the

purthermen , special
p m . operational testing has been performed on Unit I which varied RCS.tevel and RNR system f

sw to determine susceptibility te verteming.
Fina11y, a plant specific analysis will be ande to support inventory
pedition via gravity flew from the refueltag water storage tank to'the RCS.

5.10tC t[C904tlSAT!0N

Technical Specifications that restrict er 11att the safety benef tt of the
actices identified in this letter should be identified and appropriatechanges should be submitted.

SPCII5PQNH

GPC plans to pursue a change to the Technical Specifiestions which will
411ew the safety injection pueps to be availatie during operaties in a
reduced inventory conditten without having to invoke 10 CRF 50.HE.

6. MRC RECOPaltMDATION

Item (l) of the expeditious actions should be Mestained and operations
refined as necessary to reasonably sintaire the likeliheed of less of RR.
gPC R11MRK

As stated in our Decenter 29. 1944 submittal
that require authoritetten from the Unit Shift Superviser pr16r toYt4P has procedures in placeperforming any work.

Operattens procedures include precautions ta

RCS inventory while in a reduced inventory condition.scrutin1:e and limit work activities that have the potential for reducing'

v111 be revised to ensure that any work that any impact RHR capasility
These pre:edures

wn11e .in a reduced..inventerr_ conditietn be. closely.scrut1Maed.
' ~

enhanced annitoring of critical parameters and precautions andnet be a)1ewed to be performee unless adequate measures entst (s,ch as
' sock will .

limitattens) to prevent a loss of RNR.

GPC belteves that the above measures in conjunction with the espaasis
placed on mid leep operations during licensed operator training and the
other esasures discussed in this letter and our December29. 1988 letterare adequate to sinteite ACS perturbations during reduced invent:ryoperatlen.

_ _ _ - -
,


