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U. S. NUCLEAR REGULATORY COMMISSION !|
!!.

!i
'

)
!

'INTERVIEW OF: )
)

DEWAINE DELOACH )
JOEY JACKSON )
STERLING (SLIM) WHITMAN ) ,

) ,

Main Conference Room |

Administration Building
Vogtle Electric Generating Plant ,

-Waynesboro, Georgia !

Wednesday, March 28, 1990
f

The interview commenced at 9:00 a.m.

}
APPEARANCES:

On behalf of the Nuclear Reculatory Commissions

i

GARMON WEST, JR; :i l '

>

- RICK KENDALL i '

'AL CHAFFEE ;

GENE TRAGER 1

!
!! -

On behalf of EPRI: 0

HARVEY WYCKOFF;
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'l PROCEEDING'S
-2 MR. WEST: We are at Plant Vogtle and the purpose

3 here is for the IIT to interview three individuals that were

4 involved in the diesel generator and the actions relating to

-5 the event. The date is March 28, 1990,; and it's 9:00 a.m.

'6 We would like to begin-by asking'the interviewees to
-

7- introduce themselves and give us a little brief statement of

:8 their positions and the time that:they have spent here at

~9 Plant Vogtle.

10 WITNESS WHITMAN: My name is Sterling Whitman. I

11 was plant equipment operator. The date|of the event I was

12 Unit 1 outside area operator. ?!

13 WITNESS DELOACH: My name is Dewaine DeLoach, plant'

14 equipment operator. The day of the event I was extra on

15 shift. I've been-here two, two and a half,-years.

16 WITNESS JACKSON: My name is Joey Jackson. I was

17 Unit 1, Turbine building operator the-date of the event. I'm

18 also a'PEO, and I've been here roughlyjtwo years.

19 MR. WEST - Okay. Could you just tell us maybe in

20 turn again what you did from the time that you became aware

21 of~the event forward.

22 MR. WYCKOFF: How l'ong have you been here?

23 WITNESS WHITMAN: I'm sorry. I've been here four

24- years. sq .

3
j

4 a,
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y MR. WESq: Please.
b

2 WITNESS WHITMAN: The day of the event I was in the

3 alley between the turbine building and the control building,
4 fixing to start my rounds when I was paged to come to the

5 control room. I got to the control room. I was told to go

6 find why Unit 1-A diesel had tripped. At that time I also
,

7- found out that Unit 2 had tripped. I wasn't totally sure of .

8 what was going on, but I ran out to the diesel 1-A, and I

9 went into the room. When I got there Dewaine was already in
10 the room. The lights were out. He was checking out the

11 panel. Joey was right behind me coming in the door. Joey
,

-12 went to the panel. I went to the page to call the control
,

13 room, set up communications and I took a quick glance at the

14 panel as I went by tc the page. There weren't that many i

15. alarms in. I couldn't_tell right off why they'd tripped. I

16 got on the-page and Joey and Dewaine started calling out the

17 alarms and I relayed them to the control room.

18 Do you want me tx) go on through the second trip?

9 MR. WEST: Sure.1

20 WITNESS WHITMAN: The-only thing that would seem --
_

21 thet we could find that seemed to cause the trip was
22 voltage balance relay 160. I informed the control room.

, 23 They told me to have it reset. We reset it. They said
i

24 standby, they-were_ going to try it from the control room.

25 MR. WYCKOFF: Voltage balance relay 160 was tripped?

O

- _. - __ - _ _ _ _ _ _ _ _
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*- 1 WITNESS WHITMAN: Yes, a flag was in -- a flag was

2 dropped. As I had gone by I checked the air pressure and on

3 both receivers was down to 210. I informed the control room

4 of that. And they had said standby and they were going to

5 try to start from the control again. We had everything

6 reset. Joey walked around the diesel to make sure nothing

7 had blown apart and there wasn't any mass failure. We

8 waited and they informed us that they were fixing to start

|o j it again, told everybody to stand clear. They tried to
|

1.0 start it. It started. Vital alarms come in on the control

11 panel. Too many to recognize each one. They ran for what

12 seemed like maybe 30 seconds, and about five trip alarms

13 came in and it tripped. There are only three I canfg
O

14 definitely remember that came in. One of them I happen to

15 be looking directly at when it came in -- jacket water low

16 pressure, jacket water high temp and turbo lube oil low

17 pressure trips.

18 KR. WYCKOFF: One second. Jacket water high

19 ter.perature?

20 WITNESS WHITMAN: Yes.

"1 MR. WYCKOFF And jacket water low pressure?

22 WITNESS WHITMAN: Yes.

23 MR. WYCKOFF: And what was the other one?

24 WITNESS WHITMAN: Turbo lube oil low pressure. Joey

25 was gone out. Some others that I didn't see right away. I

(,
\

\
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O

1 'found'out later that the first one to come in is supposed to
;

2 flash.- I didn't know that at the time so I don't know which

3 one came in first. To me it looked like all of them came in

4 at the same time. So I got back on the page, informed them

5 the air pressure was down close to 150 and they said

6 standby, and then John Acree came out there. We'd gotten

7 the headset set up by then. He got on the headset with the

8 control room. They decided to emergency start it locally.
4

9 I don't know what all they told him. There was a reason we

10 had to wait a little while before the emergency started. I

11 wasn't talking to him at that time though.
'

12- MR. WEST: Before we move on to Dewaine, is that

13 correct?
-

14 WITNESS DELOACH: Yes, sir.

15 MR. WEST: .At the time that you are communicating

16 with the control room, you are situated where with respect

17 to the-diesel generator?

18 WITNESS WHITMAN:. It would be directly north -- It's '

-

19 on that north wall.

20 -MR. KENDALL: _Is that-where the gatronics --

21- WITNESS WHITMAN: Yeah.

22 MR. WEST: _The_ diesel generator panel with the

23 enunciator here. It's the wall that's opposii- --

24 WITNESS DELOACH: Directly in front of it. The

25 panel is~over here. The diesel generator sits down here.
-

O .

- . . _ _ . _ _ _ _ _ ._ _ _ .. _
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-- 1 The gatronics are right down here (drawing).

2 MR. KENDALL: I've got two real short ones.

3 MR. WEST: Go ahead.

4 MR. KENDALL: What's normal air receiver pressure?

5 WITNESS WHITMAN: 250 -- Well, between 250 and 235,

6 if the pressure is cut back. At 235 we can pump it up to

7- - 250 and cut it back off.

8 MR. KENDALL: Prior to the emergency -- It's my

9 understanding that on a normal start, in order to prevent

-10 wear on the turbos you can open the valves and prelub the

11 turbo.

12 WITNESS WHITMAN: Yeah.

13 MR. KENDALL: Was that done on the emergency start?4

14 WITNESS WHITMAN: No, because you have to keep one

15 pump running to boost it up there, and we didn't have a keep

16 warm pump running.

17 MR. KENDALL: Oh, I see. -Without the keep warm

18- there's no point in doing it.-

19 WITNESS WHITMAN - No= point.

H2 O MR. KENDALL: All right.
'

21 MR. WEST: So-you are on the pagor_ communicating

22- with the control room?-

23- WITNESS ^ WHITMAN: Right.

24 MR. WEST: And the.other two gentlemen are actually

| 25 taking whatever actions that happened to.be taken on the

LO
,

-; . -_ . - , - - - - _ _ ..,;..,_,;_;.._,..u..--..-....-_.__.._.a-._.____..,_.,._.,,._._.
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O 1 panel, is that correct?

2 WITNESS WHITMAN: Well, yes, sir. They were calling

3 out anything they saw on the panel and checking out the
.

4 diesel. I was really sort of back and forth between the
,

5 pager -- most of the time on the pager.

6 MR. WEST: Now, why the pager versus the sound power
r

7 phones? !

8 WITNESS WHITMAN: It is a sound power phone.

9 MR. WEST: I see. So you did have a headset on? Is

10 that correct?

11. WITNESS WHITMAN: We got one set up before the,

12 emergency started. .I don't know exactly when the time --
'

13- WITNESS DELOACH: At the time I don't think we had

O
14 the head sets hooked up. I don't remember exactly when the

15 headset-was --

16 WITNESS JACKSON: We hooked the headset up on the

17 second start.-

18 WITNESS DELOACH: Right before'the second start, but
i

19' at the time we got out there, we didn't have them.
.

20 WITNESS WHITMAN: The telephones were out.

21- MR. WEST: To make_sure_I-understand what the pager

L 22 is. The pager is an instrument that you talk into?

23L WITNESS JACKSON: It's gatronics, just like the

24 telephone.

25 WITNESS DELOACH: It has a selector switch. It's

.O

- . _ - . - - - - _ . - _ _ - - - - - - - - - -
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O

1 sound powered like the headsets.

2 MR. WEST Does it have a cord to it?

3 WITNESS DELOACH: A short one. Just about like a

4 telephone.

5 WITNESS Wi!ITMAN: It's just like a little small wall

6 mounted teleplione.

7 MR. WEST: And was the telephone there at the time

8 you went over to use it and communicate with the control

9 room, or did you have to do sometning to make that_ happen?

10 WITNESS WHITMAN: No, it's permanently mounted on

11 the wall.

12 MR. WEST: And you mentioned when you first got

13- there, you were the first one in? Right?

14 . WITNESS WHITMAN: No Dewaine was already there. .

15 MR. WEST: But you mentioned something about the

16 lighting?._ What was the lighting like to you?

-17- WITNESS WHITMAN - Right there by the panels, it

18 wasn't too bad. . When you-first comezin the door down by the

19 -engine, it was-dark. '

20 MR. WEST: .You didn't have any-AC power at that

21- point?

22 WITNESS WHITMAN: No, air.

23 MR. WYCKOFF What lighting did you have at the

24 panel?

|- 25 WITNESS WHITMAN: We had the battery pack emergency

O1

|

.

-
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Page 9
O- 1 lights mounted at each end of the panel.

2 MR. WEST: Fine. Let's move on to Dewaine.

3 WITNESS DELOACH: I was at the clearance tagging

4 office right outside the control room when the lights went

5 out. I immediately tried to go to the control room, but the

6 A cads were down -- that's the badging that allows you to go

7 in the doors. I had to wait a few seconds -- I don't know

8 how long it was -- before they came back up. I got into the ,

9 control room. Went in between the two units and I heard
.

10 them saying they were trying to get in touch with Slim to

*11 try and go out to the diesel generator and I told them I was

12 extra, did they want me to go. -They said yes. So I

| 13 kmmediately left the control room, went to the diesel
|= _- (

14 generator. .I got inside and all the lights were off, no AC

15 power. Like you said,-we had emergency lighting at the

16 panels. There were numerous alarms in on the panel, too

17 uany to really remember exactly which ones were in. I,

l-
j 18 looked over at the diesel when I went by going to the panel

19- to make sure there wasn't anything slung apart or anytning. -

20 The diesel engine was.not running when'I-got there. It was

21 already off when I got there'.- I was looking over the

L 22 instrumentation. I wasn't there very long before they

23 walked in right behind me. The 160-voltage balance relay-

24 had dropped on the generator control panel, which is in back|

25 of you if you-are-standing looking at the diesel control

.

.
- _ - _ - . . _ . . .-. .- - .
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1 panel.

2 At that time Slim got onto the PA system, which is

3 the gatronics, and me and Joey were relaying to him to tell

4 the control room what alarms we had, and to tell them about

5 the 160 voltage balance relay and ask them if they wanted us

6 to reset and they told us to hold on for a second. Then they

7 decided they wanted to go ahead and reset the 160 voltage -

8 relay, which you do by pushing up on a little reset button

9 on the bottom of the thing.

10 MR. WYCKOFF: Who actually reset it?

11 WITNESS DELOACH: I believe I did. I'm not sure. I

12 think it was me. And it reset fine. Didn't have no other

13 problems the rest of the day with that relay at all.

14 The control room decided they wanted to try to start

15 it again from the control room. It came up and ran for a

16 short period of time. I distinctly remember the light
.

17 directly above the panel coming on, and then it tripped

18 again. The few alarms I remember coming in was trip high

19 lube oil --

'20 MR. WYCKOFF: Do these low now. What are they?

21 WITNESS DELOACH: Trip low pressure jacket water --

22 MR. WYCKOFF: Low what?

23 WITNESS DELOACH: Trip low --

24 WITNESS JACKSON: It starts out that way, " Trip,"

25 and then it has low pressure jacket.

O

_

- _ _ . _ _ _ _ _ _ _ _ _
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-- -1 WITNESS DELOACH: Trip low pressure jacket water is

2' what it says on the enunciator. Okay.: Low pressure turbo

3 oil trip and trip high temp jacket water.

4 MR. WYCKOFF: High jacket water trip?

5 WITNESS DELOACH: Yes, sir. Trip high temp jacket

6 water.

7 MR. KENDALL: He's just reading the exact words on

8 the enunciator. '

'
9 WITNESS DELOACH: Right. Same thing that is --

10 MR. WYCKOFF High jacket water.

11 MR. KENDALL: This is the first time, right? |

12 MR. WYCKOFF: This is the second. ;

13 WITNESS DELOACH: This is the second.

14 MR. KENDALL: Okay.

15 MR. WYCKOFF I have a question. Did you also get
,

16 low: jacket water, or isn't there such a thing? We've had

17 some confusion on that.

18 WITNESS DELOACH = Okay.-Trip low pressure jacket

19 water.

20 MR..WYCKOFF Low pressure jacket.

21 - WITNESS WHITMAN: The other one's temperature.

22 WITNESS DELOACH: The other one is. temperature.

23 High temperature and-low pressure.

24 MR. WYCKOFF: And-did you have;some other alarms-

- 25 besides -- Those are three. Those are the same three that

- O

.
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- 0
1 he read off before.

2 WITNESS DELOACH: Uh-huh (affirmative), I believe

3 that the diesel generator under frequency enunciator come

4 in, which comes in every time it trips. It just a normal

5 alarm. Day tank high low alarm was on also.

6 MR. WYCKOFF: Air you mean?

7 WITNESS DELOACH: No, fuel. Day tank high/ low level.

8 MR. WYCKOFF: Why would that come in?

9 WITNESS hMITMAN: It wa probably in before it ever

10 started the first time.

11 WITNESS DELOACH: When we got out there after the

12 first trip,.the starting light and the-stopping light --

13 WITNESS WHITMAN: I don't think the starting light-

14 was one. The lights on'the left side of the panel, the

15 diesel. generator auto-start ~ signal light was in. The

16 stopping light -- That's something I didn't --

17 WITNESS JACKSON: Shutdown ~ system active.

18 WITNESS'DELOACH: -Shutdown system active.
,

19 WITNESS' WHITMAN: Shutdown system active. That's

20 'what I forgot to say in mine.

21 MR. WEST: Sure.

22 WITNESS WHITMAN: There is a section in the

23 procedure,:and I remembered it's supposed to go off after

24 two minutes, and-it'd.been what I felt like more than two

25- minutes, and the, stopping-light wasn't off. We flipped

!
;

I
L
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Page 13
0 -1 through the procedure and finally found the note that tells

2 you what to do. It says go to the front and push the stop

-3 button on the front by the gauges. Joey went up there and

4 held it in. You're supposed to hold it in for at least ten

5 seconds and release it, and the stopping light is supposed

6 to go out. He did that. It didn't go out.

7 WITNESS DELOACH: After we tried to start it again

.8 from the control room, it tripped. We told them it tripped

9_ and we relayed to them the alarms that=we got in on the

10 panel. At that time they told us to hold on again. I don't

11 know what they were doing. . John Acree was.on the headsets

12 with them at the time, and he was having communications with

/~g 13 them. So I have no idea-what they were talking about.
(>

14 MR.-WYCKOFF Was John Acree-the fourth person into-

15 the room?

16 WITNESS DELOACH: Yes, he came up there --

17- WITNESS JACKSON: Sam got there first.

18- WITNESS DELOACH: Well, Sam was sort of there. I

19 don't think Sam -- He didn't do -

20 WITNESS JACKSON: -He was just-relaying -- Sotae of -

21 the messages ana were saying; back and forth, ha was telling

22L them basically what we-were relating to him about what-was

23' going on.

24 WITNESS DELOACH: I think Acree got there --

25 MR. WEST: .Acree got there.after the second --

. . . - - . -- -. - -- - -.- -- .
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O 1 WITNESS DELOACH: Right. After the second trip..

2 Right after the second trip.

3 MR. WEST: Let's move on.

4 WITNESS DELOACH: Okay. At that time they said

5 something about the sequencer. I don't know what they were ;

.

6 doing with it,. but John said they decided they wanted a

7 break glass emergency start to emergency start the diesel.

8 And with procedure in hand, we went right by the procedure

9 and emergency started the diesel. At that time it come up

10 and ran just fine. Didn't have any problems. We were
.

11 monitoring all the parameters on the gauges we had. The

12- diesel, I believe,-you were in the front standard on the

- 13 diesel.

'

14 WITNESS JACKSON: Yes.

15 WITNESS;DELOACH: Keeping a close eye on the engine

16 and everything.. Shortly after the diesel started running,

17 we started taking our operating logs and reporting

18 servicing.

- 19 MR. WYCKOFF: Did the. air compressors come on after

20 the first start? You had normally -- This was kind of

21 screwy event. You had: normal power. Were the air-

22 compressor running?

23 WITNESS DELOACH: When was this? After the ---

24 MR. WYCKOFF: Well, after the first start the air

25 ' pressure would have gone below the 235.

IL .

.. .-_-. - - - - _ .- .
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1 WITNESS DELOACH: We didn't have any power to them.

2 We didn't -- I think on the second start, when it came up !

3 for a short period of time, the lights tried to come back on

'

4 and I think the air compressor started in. Soon as it

5 tripped we didn't have power again. They were off.
$

6 MR. WEST: Let's hear your account, Joey, and then !

7 we'll have-some questions.1

8 WITNESS JACKSON: Okay.

9 MR. WEST Is that okay with you, or do you have to

10 ask questions and get out of here?

11 MR. KENDALL: No, because I'm going to be here for

12 awhile. That's fine. I wanted to ask one question,

- f- 13 MR. WEST: Please, do that.

14 MR. KENDALL: All right. I wanted to ask a question

15 about when you got to the-enunciator panel if you could just

16 talk a little bit about the very first time when all the

17 lights were in, if you knew -- if there was any way to know

18- .first out, or if you knew about it at the time or --

19 WITNESS DELOACH: I didn't.know about the first

20 time. It's something in the ARP --

21 WITNESS WHITMAN: I was told later about the first

22 out. 'I didn't-know it at the time - -about the first out.

23 And then'if you look-at the ARP enunciator response

24 procedure, which we looked at after the second trip - Well,

:25 - after we'd reset everything really. You go to the window.

O

L
o
i

!
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O

1 It's got an asterisk and then you go down to the bottom of

2 the page and it says to go to page 3. You go to page 3 and

3 then it says that you are supposed to have a first out,
,

4 Now, I~ don't know that that'actually happened.

5 Mk. KENDALL: That was basically news to you, huh? !

'
6 WITNESS WHITMAN: It was news to me.

7 MR. WYCKOFF And same to you, Dewaine?
P

8 WITNESS DELOACH: Yes, sir.

9 WITNESS WHITMAN: I ran the diesel the other day,

10 and it-tripped and I looked to see if one was flashing,
,

11 They were all flashing.'

12 MR. KENDALL: Okay.- Lot of simultaneous firsts,

fs 13 huh?
d

14 WITNESS WHITMAN: Uh-huh.

15 WITNESS JACKSON: On the day of the trip, for a

16 - moment there I was-in the kitchen which is directly behind

117 - the control room, and I was'on the phone talking --

11 8 basically I was talking about my uniforms with the clerk,

19 and-the phone just went-dead for a second, and I heard the

l 20 control room say we had a trip._ So I came out of the

21. kitchen _and I walked in there, and I was Unit l' turbine

22 building operator, but the time Unit 1-turbine was down

|
23- because of the_ outage. So I walked in the control room on

24 the Unit 1 side there first, since that was my unit, and
,

25 everybody was kind _of a little bit hectic, you know, because

()<

.
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O
1 the diesel had just tripped and Unit 2 had tripped and I

2 just stood there for a second, and then I finally got the

3 OS's attention, and I asked hin, I said, "You need me to do

4 anything?" He said, " Hold on just a second. Just stand

5 there." So then he walked around to Unit 2 and I followed
,

6 him around there, and they were diucussing back and forth

7 the RO's and the SS's were discussing the various things

8 that had happened, and about that time they said --I think

9 Slim come running in and said, "Go see what happened to the

10 diosol -- why it didn't start." So then I went out the door

11 right directly behind Slim, and I had to grab my hardhat out

12 of the Unit 1 turbine building shack. So I went over there

13 and Slim had already taken off going towards the diesel.

14 So then I just -- on foot I just ran to the diesel, and when

15 1 got there, we -- Like Slim said earlier, we both entered

16 pretty much about the same time. And when we walked in, it

17 was dark. You could see that there was a little bit of

18 lighting down there arcund the panel area. Wo didn't really

19 know anybody else at that time was even in there, but when

20 we got there we realized Dowaine was there, and we asked him

21 what he'd found and he proceeded to tell us about the

22 various trips and all he'd found, and pretty much from

23 there, Slim went, like he said earlier, to the gatronic, and

24 he called the control room and the control room came on, and

25 shortly thereafter Slim was asking me questiona, asking

.O

_ _ _ _ _ _ _ _____
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O 1 Dewaine questions, and we were relaying the information back

2 and forth. Shortly thereafter, like we said, Sam Hart came

3 in and then I think he pretty much took over the gatronica

4 and there were all of us basically trying to find anything

5 we could find that, you know, may give some type indication

6 as to what had happened, and all this happened under such a

7! short. period of time, it's kind of-hard to keep up with who

8 came in when and where, but John Acree-came in and ho

9 brought in -- I think he had a couple of INC technicians

10 with him, and we started to try to communicate -- get

11 communication on the headsets rather.than trying to go back

12 and forth and relay everything to the gatronics. I don't

13 remember exactly who brought the headsets in, but I went in

14 and plugged them in on the emergency channel 2, which they

15 tell me it didn't really matter if we were on the emergency

16 channel or not. We could have used either set, but I just -

17 it's the particular one I hooked up to and I told -- Was-

18 it you, Slim, I think -- told you to tell the control room

19 to get on channel:2?

20 WITNESS WHITMAN: Probably was. I don't remember.

L 21 MR. WEST: How long is the cord on the headsets?

22 WITNESS JACKSON: Fifty feet.or something like that

23 maybe. So we established communication and John was kind of
!

| 24 like doling out whose duties were going to be what. He
'

25 said, "I want somebody up on the front end of the diesel
l'

()

|
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O-- 1 when it starts up. I want to be able te monitor the

.

2 parameters and make sure nothing is out of spec and," you

3 know.

4 WITNESS WHITMAN: This is after the second trip
,

5 though.
>

6 WITNESS JACKSON: Well, after he got there, yeah.

7 That first one we were just kind of like there, and then :

8- they wanted -- the control room wanted to know the

9 temperature, the alarms, and all that kind of stuff that wo

10 had out there. So I think we started the second time before ;

11 John got there.

12 WITNESS WHITMAN: Yeah.

13 . ITNESS JACKSON: Tried to start it the second time,W

14 and then John -- Like I say, John came in and then he kind

15 of like took.over the situation and-he just like doled out |

16 what each person -- what he wanted each. person to do, and '

17- basically about all I did then, I-just stood on the front
|
,

18: . standard of the diesel and monitored any of-the gauges that

19 maybe would give some problems. .The only two that I

20 remember they were in were.your jacket water presdure.and

21 your 1ube oil pressure, were the.only.two gauges actually
~

..

22 -that were in effect. Basically, on the other end, you've

23 got filtered DP's and things like thattthat can give you

24' some indication like your strainers, lube oil strainers, and

25 -all those. Since the diesel had just been pretty much

()

. _ _ ._ _ - -. .. .. __ - __ _ . ._ .
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1 reached zero or thereabout. So that was about --- the

2 little extent of what I had involved in it was just down on

3 the standard end, Just watching the diesel.

4 MR. KENDALL: This is on the third start, on the

5 break glass start, you were down there monitoring the

6 pressure and lube oil?

7 WITNESS JACKSON: Uh-huh (affirmative). -

8 MR. KENDALL: Is that it?

9 WITNESS JACKSON: That's pretty much all I had as
-

10 far as involvement.

11 MR. KENDALL: Let me ask two things. One, something

12 that seems kind of interesting to me. Dewaine, you said

13 something about -- I think it was you. You said something

14 about you had to wait a second before the A-Cad system would

15 work following the first loss?

16 WITNESS DELOACH: Uh-huh (affirmative).
-

17 MR. KENDALL: I assume that was because it took a

18 couple of seconds for the security diesel to come back up

19 and then provido power to all that stuff. If the security

20 diesel had been lost, would it have been tough to get around

21 the plant and into the diesel generator room?

22 WITNESS WHITMAN: I've got a key, the outside

23 operator and --

24 WITNESS DELOACH: And triple S has got a key.

25 MR. KENDALL: So there's --
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- 1 UITNESS WHITMAN: There's PEO's that have a key that

2 will get_you into the control room --

3 MR. KENDALL: Without your --

4 WITNESS WHITMAN: Without a badge.

5 MR. KENDALL: Right. Okay. The second question-I

6 want to ask. I want to go back through the sequence from

7 the.first start up through the third start to the best you

8 can recollect and try to figure out which lights were on --

9 not-the enunciators, but there's a stopping light and a

10 shutdown activate _ light and stopping light and try to figure

11 out which-ones of those were on and not on.

12 After the first time the diesel was started and then

13 it tripped-and after it tripped, you guys all got to the

14 room, do you recall which lights were on?

15- WITNESS WHITMAN: The diesel generator, auto start

16 signal.

17- MR. WYCKOFF The'first trip?

18 WITNESS WHITMAN: When we first got to the room.

19 The stopping lighti'and shutdown-systems active. Those are

' 20 the only! three I can remember that were.on.

21 iWITNESS. JACKSON: And the two on the top and the one
~

22 on the=righthand side --

23 WITNF.SS WHITMAN ' Yeah. Diesel _ generator, auto

24. start and shutdown systems act is-on the top and stopping
25 light is on that middle-row.

s
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-

1 MR. KENDALLt All these lights are on an area about

_
2 that big, about this high.

3 WITNESS WHITMAN: The red and bluegreen lights is on

4 the lower left.

5 MR. WYCKOFF The auto start signal, shutdown system

6 active, and what's the other one?

7 WITNESS WHITMAN: Stopping light.

8 MR. KENDALL: Okay. Now you are there. The control

'
9 room is doing whatever they are doing.:They decide they need

10 to make a second attempt to start. They do that, and the

11 diesel:came up to speed,-and then while you guys were down

12 there, or started while you guys were down there, and'then

13 it tripped again -- a'little short time thereafter. Do you
.O.'

'14 know what lights were on after the second time?

15 WITNESS DELOACH ' Well, right when they started the

16 second time the stopping light, it went out. I remember

17 seeing that.

18 -WITNESS WHIThAN: It's supposed to go out after two
~

'

-19 minutes, but it went out.

20 WITNESS DELOACH: When they started, it went.out.

21 WITNESS WHITMAN: Pretty much after the second trip

22 I think the same lights -- the exact same lights.--

23~ -(Interrupted for testing of alarms.)

24 -WITNESS WHITMAN: They are testing the alarms.

25 WITNESS JACKSON: Seemed like on the second run,
.

U-

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



I

Page 23 |

O 1 Slim,_didn't the diesel get up to full speed for just a

.2 second4 and then died right back off?
,

:3 WITNESS WHITMAN: Yeah, I mean, soon as it get up to

4 speed, it seemed like it ran for 30 seconds and --

5 WITNESS JACKSON: And the lights seemed like they
,

6 started coming back on and as soon as they did that, boom,

7 they went right back out again.

B WITNESS WHITMAN: Those lights glowed a little bit.

9 As soon as they get power, then they come on, but they went

10 right back down so it wasn't long.

11 MR. KENDALL: So the same three lights just came on 4

12 and went right back off again on the second part.

13 WITNESS WHITMAN: Yeah.
_

~

.

14 WITNESS JACKSON: Uh-huh-(affirmative).
15 MR. KENDALL: Okay.-And then on the emergency start?

16 WITNESS WHITMAN: As soon as he pulled the break

17 glass off, the SIC --

18_ WITNESS DELOACH:- The-signal 111ght came on.

19 WITNESS WHITMAN: Well,_the green light. I think it

20 says SIC.;

21 NITNESS JACKSON: The green SIC-signal,
l

i 22 MR. WYCKOFF:- What does that mean?
'

23 WITNESS WH1TMAN: Safety injection. signal. It came

24 on. The emergency start light and regular load light came 3
.

25 on.

|-

r
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-

1 WITNESS JACKSONr The regular load light came on.
.

2 WITNESS WHITMAN: The emergency start light, the

3 alarm on the outside panel come on.

4 MR. KENDALL: What was the other light? Unload?

5 WITNESS WHITMAN: Ready to load.

5 WITNESS JACKSON: Ready to load.
E

7 WITNESS DELOACH: Ready to load.

8 MR. KENDALL: Anything else in terms of lights?

-9 WITNESS WHITMAN: I'm trying to remember.

10 WITNESS JACKSON: Seems like -- I think the unit

11 available light comes on.

12 WITNESS WHITMAN: I think it does too. I'm pretty

13- sure it.did. Once it got everything loaded on -- or when- '

14' they started loaded everything on --

15 WITNESS DELOACH: The 52G --

16 WITNESS WHITMAN: -- the 52G light came on, which is

17 - the breaker to'the bus.

!18 WITNESS JACKSON: Yeah.
|

19 MR. KENDALL: That's-good.

20 WITNESS JACKSON: After your SI, or false SI,

21 - initiation type start-up, it pretty-much came up and ran '

22 just like it was supposed to. '

23 MR..KENDALL: And you were monitoring the parameters
,

24: and there's nothing abnormal?

25 WITNESS JACKSON: Well, David Hawkins was one of the
-

O'

.
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O
1 mechanica that wan out thre, and they had the operations

i

i 2 typo log book that we have that han the 145 proceduro --

3 WITNESS Wi!ITMAN All we had --,a

4 WITNESS JACKSON: -- It all went down the generator

5 end, which I wanted somethis..) to go by. So I asked David if
n-

J G h<s'd go next door and bring mo the book f rom the Unit la
a

7 sido over thoro because the gaugos and all are listed on

8 both unit.s and --
L"
- 9 k MR. KENDALL: I noo. Common alarm.
k '

h 10 WITHESS JACKSON: Units -- One of them is in

11 parenthasis for B-trained. So basically, I junt, you know,

12 knockod it out of my mind and used the ---

13 WITNESS WilITMAN: Wo told the control room wo nooded9 1
- M ' moro copios of the loga becauso wo woro going toko it ovary
b

- 15 t.en minuten --
L

- 15 WITNESS DELOACll After ton minuton, t a

'

17 started and we started initiating our operatic

18 WITNESS WillTMAN I don't remember exactly where

19 the lcge como from, but we got some out there.

k 'O HR. KENDALL: So all the things you woro monitoring

21 are then recordad? You recorded them porlodically?

.
22 WITNESS JACKSON: hight.

- 23 WITNESS WilITMAN: You are suppoFod to overy hour,

24 i ut the control room decided they war,i ed to monitor

E' 25 paramotors every 30 minutos.

"

O
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O
1 WITNESS DELOACH: Protty much ovarybody decided to

2 do that.

3 WITNESS WHITMAN: Ono other thing on that second

4 start. I noticed the red noodle on the turbo lubo oil gaugo

5 on the panol. Tho black noodle seemed to como up pretty

6 quick. The roa noodle was slow coming up.

7 WITNESS JACKSON: That's the right tank, right?

8 WITNESS WHITMAN: Right.

9 WITNESS JACKSON: The red noodle is the right.

10 WITNESS WHITMAN: I guess, it was the rod noodlo. It

11 was slow coming up. It had pressuro on it. I don't knew.

12 MR. KENDALL: It lagged the black onu?

13 WITNESS WHITMAN: It lagged the black noodle.

14 MR. WEST: Wo are going to have to wrap up horo

15 protty soon. Do you have further questions?

16 MR. KENDALL: I don't bo11ovo so.

17 MR. WYCKOFF: I do, but you go: ahead.

18 MR. WEST Lot mo just got a few in if you d)n't

19 mind. .The headsets, I know you went from the gatronics,

20 which has a relatively short cord on it. About how long is

21 the gatronics cord?
- '

i

22' WITNESS JACKSON: Two foot,

23 WITNESS WHITMAN: You could stretch it maybe two

m 24- foot. It's a coil.

25 MR. WEST: You want to another phone not with the

O



_ _ _ _ . _ __.~ . _ 7 . _ _ _ _ - - - - _ _ .

!
!

. _ . _

t

i
*Pago 27

O.

1 longar cord to it. Now, why did you -- Do you have a ,

[
2 yroforence as to which one you use, and if so, why? :

:
'

3 WITNESS WilITMAN: With the headphone, the cord is
,

;

4 long enough you can got right there to the panel with tho |
;

5 hoadnot on. !
t

6 WITNESS DELOACll Cute out more noiso.
.

7 WITNESS WilITMAN: Yeah, cut,s out noise and outsido
-8 distractions.

9 MR. WEST And the headsets with the longer cord, 50 |
!

10 foot or so, was not actually thoro, near the panol? They
,

t

11 had to be put in?
'

12 WITNESS WifITMAN: I don't know where it was. It
;

i
-

13 appearod.
O.

14 MR. WEST: What's usually the caso? |
r
'

15- WITNESS WHITMAN: Usually when we run it , we're on

16 the headsot. '

17 MW. WEST: I sea. But what's usually the caso in
,

'38 terms of whethor the headset phone with the longer cord- is

19 there or not? q
;

20 WITNESS;WilITMAN: It's supposed to be there,
f

21 .MR.-WEST: Is it usually thora? !
'

-i
22 WITNESS DELOACH: Sometimes, j

-23 MR. WEST: So sometimes it is and sometimes-it

24 - isn't. Is that'a fair statomont? - !

|
!

25 WITNESS WilITMAN: Pretty fair. +

O ,

,
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1 MR. WEST: At any one particular point during the

2 ovent how many peoplo -- What was the max number of peoplo

3 that were in the area of the panol?

4 WITNESS JACKSON: After the first trip aboint oight.

5 MR. WEST: Was that the highest number?

6 WITNESS WHITMAN: It seemed like more than that.

7 WITNESS DELOACH: Thoro were somo system engincors.

O WITNESS JACKSON: And you had 1i111 Whito -- not Bill

9 White.

10 WITNESS WHIThAN: I know there woro at least -- not

11 counting us three and Sam Hart -- not counting oporations

12 people, I know thoro were at least eight people right thoro

13 at the panel, not counting the operations people.

14 MR. WEST: What would that number bo?

15 WITNESS WHITRAN: I would say somewhore betwoon 10

16 and 15 people out there, not counting the operations people.
_

17 MR. WEST: Woro they all there in the area of the

18 two panels that are opposito one another or wore they

19 dispersed around or --

20 WITNESS WHITMAN: The mechanics woro down around the
_

21 engine, but a lot of the ones that came out there at first

22 woro around the panol.

23 WITNESS JACKSON: or standing off to the side.

24 MR. WEST: Lot mo just got right to the point. What

25 was your general fooling? Woro there too many people in the

O

|
|
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O 1 , aroa or not?

2 WITNEFS JACKSON: In somo caso thora might have boon

3 too many people, but in a's instanco like this, it's kind of

4 hard to say whether thorn are too many people or not becauso

5 you don't really know how much help you are going to nood.

6 MR. WEST: I understand. Did it interfore with what

7 you had to do? The nurrbors?

8 WITNESS WilITMAll: To me thoro woro too many peoplo

9 because I was having tr. holler back and forth to them.

10 Sometimes I couldn't exactly see them or hear them, and I'd

11 have to ask them again. To me, there were too many people.

12 MR. WEST: Okay. Lot's move on. Did all of you

13 perform actions? I know, Slim, you were on thn gatronics

14 initially, Did all of you have actions to perform on the

15 panels themselves?

16 WITNESS DELOACill I took the operating logn on the

17 diesel after it started.

18 WITNESS WilITMAN: We sort of overlapped because I

19 know I checked tho air pressure on the receiver and probably

20 at least one of y'all did too.

21 WITNESS JACKSON: We woron't in each other's way, if

22 that's what you are asking.

23 WITNESS WilITMAN: No.

24 MR. WEST: Actually what I was trying to got at, I

25 know that Downine montioned earlier that when John got thoro

O

..

- - - - - - _---_---.___._m._ m . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ ____ _



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

;

. - . .

,

F

Pago 30
- () I

1 there was a cortain procedurre ha had to follow to go through

2 the omorgency start. I'm just trying to got a bottor handle

3 on it. It's a little confusing in my mind. But tho things |
4 that you had to do -- you know thoro's a big wad of paper<

i

5 that's stuck on the front of the panel that's got various i
y

6 proceduron in it? ,

7 WITNESS WHITMAN: Uh-huh (affirmativo).
'[
.

8 MR. WEST: Woro your actions things that you just
.

.

9 sort of had to do, or were thoto things thr.. you woro doing

-10 related to procedure? That's what I don't really -

11 understand.

12 WITNESS WHITMAN: Pretty much as f ar as checiting it ;

13 out, wo just were doing it. As far es! starting it, wo

14 flipped to the procedure, or in the caso of that stopping
.

15 light, I knew thoro was a section in there that said
.

16 something about it. I didn't romomber exactly what it said,

17 and wo did flip to that part of the proceduro.
,

18 MR. WEST So you had some things that you did that

19 woraa't necessarily procedural --

20- WITNESS WHI7?9R Right.

L 21' WITNESS JACKSON: Right. '

I :

22 WITNESS DELOACH: Right. |

23 WITNESS WHITMAN: As far as checking all the gaugos

R24 and finding out --

25 WITNESS DELOACH: Looking for'anything that was

j
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O 1 abnormal,! ,,

#

2 WITNESS .7ACKSON: Wo excoedod all procedural -- Wo

3 did more than wo woro supposed to do.

4 MR. WEST: Okay. Fino. The first out panol, did any <

;

5 of you know that there was a first out fonturo prior to the

6 ovent? ;.

'
7 WITNESS WilITMAN: No, sir.

8 WITNESS DELOACll No, sir, I didn't.
'

9 WITNESS LACKSON: (Nogativo nod),

'10 MR. WEST: Did any.of you notice the first out

11 feature during the ovent?

12 WITNESS WilITMAN: Po, sir. f

. 13 WITNESS DELOACl!: No, sir.
!

14 WITNESS JACKSON: No, sir.
I

'

15 MR. KENDALL: 'Can I ask one?

16- MR. WEST: Suro. Go ahoad. ]

17 MR. KENDALL: If there was a (1 sat out featuro such

18 as a rod light coming on in' addition to the normal whito

19 light on, the ones that had the first out, is that somothing
~

20 that --

21 WITNESS WHITMAN Wol.1, they are all -- All the trip

I
22 windows are already red.

23 MR. KENDALL: Oh, so they_aro all --
.

24 WITNESS JACKSON: When they come in it's like a mild:

25 -glow of red.

O

i

-
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0

1 MR. KENDALL: I son. So the trip windows are red

2 and tho others are whito?

3 WITNESS JACKSON: Right.

4 MR. WEST: Doforo wo loavo the first out. Now that

5 you think about the ovent, would firat out havo holped you

6 any?

7 WITNESS WilITMAN: Tho way I understand that first

0 out is supposed to wock, they all flash, but first out la

9 supposed to flash different.

10 WITNESS JACKSON: Either faster or slower.

11 WITNESS WillTMAN Fastor or slower. I don't know.

12 MR. WEST: Let's say it works that way and let's say

13 you had known that the feature was thoro and it was in fact

14 thoro, would it have helped you any?

15 WITNESS WilITMAN: llad I known, I would have known to

36 look for it.

17 WITNESS DELOACli You probably could have told --

18 WITNESS WilITMAN: It would havo helped me bottor if

19 the first out was the only one that flashed and the rest of

20 them just came in solid.

21 MR. WYCKOPP Did they all flash?

22 WITNESS WilITMAN: Yes.

23 WITNESS DELOACil Yes. It givo,more idea to tell

24 them what you think tripped it at the time.

25 WITNESS WilITMAN: The way I understand the first

O
l
1
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O

I out, the first out is supposed to flash difforent, and --
1

2 WITliESS JACKSON: If they had a trip bulb roeot, it |
1

3 could be like -- somothing you had to roset.

4 MR. WEST: Lot mo just wrap up, and I'll lot you ,

'

5 jump in thero. If you don't mind, Rick;

6 MR. KENDALL: Suro.
l
.

7 MR. WEST: Training. Do you got training on how to t

8 uso this particular panol, and if so, what does it consist.

9 of?

10 WITNESS JACKSON: It's part of your outsido area ;

11 schooling.

12 WITNESS WilITMAN About once a year wo roqual on it.

13 MR. WEST: What does it consist of? We are talking'

14 about you sitting in a classroom? '

15 WITNESS WiiITMAN You, sir.-

16 WITNESS DELOAC}!: Yes, sir. -

17- WITNESS JACKSON: There's also walk-downs on the

la diosola. I
.

19 WITNESS W11TTMAN: It's more or loss what equipment

20 we have there, how it's supposed to work --

21 MR. WEST: . And you get part of that in the

22 classroom? i

23 WITNESS WiiITMAN Yes, sir.
| !

24 WITNESS JACKSON: Yes.
-

r

25 MR. WEST: And you got another'part to --
L !

i
-

|
'

-. - . .
,

- .,,+a- -,,,,..,---..-,,,.-,-,,.,~.-,--~w--,-,,.,w-,-c- e e,,,---,--,--,---,,--, ,~w.,~--- ,,,-,,,.-,--,w,--,,-,-,,n,,,n-



__ _ ___ _ _ . _ __ _ _ _ .

i
'r

,

f

Pago 34 -

1 WITNESS JACKSON: You got a system walk-down.

2 MR. WEST: System walk-down.
:

3 WITNESS DELOAcil Likn wo took you on the other day. ;

;

4 MR. WEST: Could you give me somo quick ostimates?
,

5 Classroom timo, how much total timo during the year would

6 you got, quickly?

7 WITNESS WilITMAN: Probably a full day.

8 MR. WEST: So you got a day in class and a walkdown? ;

9 WITNESS WlIITMAN: That's both of them.

10 MR. WESTt That's combined. !

11 WITNESS WilITMAN: Combined.

12 MR. WEST: So on a particular day during the year

13 when you got the classroom time, part of it is the walkdown?
'

-

14 WITNESS DELOACll Walkdown. On that particular

15 diesel thoro,

16 WITNESS WilITMAN: As far as the proceduros, most of

17- the procedures wo go off is the normal operating and normal
. ,

la survoillance.

19 MR. WEST So you go through the proceduros as well.

20 I guess that too is a part of your walkdown?

21 WITNESS WilITMAN: Right..
;

22 MR. WEST: The enunciator panels, themselves, do you

23 got any training on that.in the classroom?

24 WITNESS WilITMAN: Not specifically on that. We go ,

25 over some of the onunciators and what would cause them.

LO "

,

i

,

.
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0
1 MR. WEST: When you go through your walkdown, do you

2 got any training on the onunciator in particular?

3 WITNESS JACKSON: Not really.

4 WITNESS WilITMAN: Not particularly.

5 MR. WEST: Do you got any training classroom or

6 walkdown with respect to first out -- the first out feature

7 rogarding this?

8 WITNESS WilITMAN: I've boon through that class throo

9 or four times now, and I've never heard that.

10 MR. WEST: You mentioned, Slim -- and this will be

11 my last question -- You mentioned that as you go through the

12 proceduro, and I'd liko to know a little bit more about thin

13 -- I'll have to got the procedure on it at some point, but

14 there is a reference to the fact that you have a first out?

15 Is that truo?

16 WITNESS Wi!ITMAN: The only place that I found it is

17 in the onunciator responso proceduro.

18 MR. WEST: le there a number to it or is that just

19 the title of it?

20 WITNESS Wi!ITMAN: There's a number.

21 WITNESS JACKSON: Pourteen thousand?

22 WITNESS WilITMAN: No, it's not fourtoon.

23 MR. WEST: I don't want to bog.you don't.

24 Enunciator responso proceduro la good enough.

25 WITNESS DELOACH: It's ARP.

O
,

. . . . _ . _ _ . _ . . . . _ . . .
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1 WITNESS WHITMAN: Each window has a pago.

2 MR. WEST: I'm familiar with that.

3 WITNESS WHITMAN: Up at the top it's got an

4 astorisk and then way down at the bottom --

5 MR. WEST: It explains the astorisk.

6 WITNESS WHITMAN: No. The astorisk says, "Soo note

7 on page 3." So you've got to flipped to pago 3.
'

8 MR. WEST: Oh, I soo.

9 WITNESS WHITMAN: And then tho'noto is on pago 3.

10 MR. WEST: And the note tells you what?

11 WITNESS WHITMAN That a cortain number -- I don't

12 remember what the number -- of the alarms have a first out

13 or -- I think that's what it's called in the proceduros is a

14 first out function. It doesn't describe what the first out

15 function is either.

16 MR. WEST: Okay. Thank you.

17 MR. WYCKOFF I have three, I hopo.

18 MR. KENDALL: Do they relate ta) the onunciators? '

19 Decauso while they are on the enunciators I want to ask an

20- enunciator question and then you can ask yours. Sorry.

21 MR. WYCKOFF: Thanks.

22 MR. KENDALL: The first one is, if the panel did

23. have a first out system and'it was real obvious to you, you
24 know, and you went down to uoo what caused the trip, would
25 that govern your actions down there in' terms of going to

O

.
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O 1 check that equipment or things associated with the first

2 out.

3 WITNESS DELOACH: Oh, yeah, it would be the first :

4 things we would chock. |

5 MR. KENDALL: It would c1carly govern some of your

'
6 actions. Okay. The second ono I wanted to ask and tha last

7 one was on the roset loature. When you go roset -- Maybe we

'
8 should do that -- There is acknowledge and roset stuff?

9 WITNESS JACKSON: It's silence, acknowledge, roset

10 and test button,

11 MR. KENDALL: Silence I understand. What does
.

12 acknowledge do?

13 WITNESS WHITMAN: Stops it from flashing and brings

.O
14 it in solid.

15 MR. KENDALL: Okay. Stops flashing.and brings it in

16 solid,'but they are all still there.
>

17 . WITNESS JACKSON: Right.
,

;

18 MR. KENDALL: .On rosot?
,

19 WITNESS WHITMAN: If the condition is clear --

20 WITNESS JACKSON: If the condition is correct, then

21 it will clear.

22 WITNESS DELOACH: Right. '

.23 MR. KENDALL: So if tho.first out that came in was

24 acknowledged, if the condition is cleared --

25 WITNESS WHITMAN: It'll go cway.
.

O
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0
1 MR. KENDALL: -- when you roset.

2 WITNESS JACKSON: It'll all go away.

3 MR. KENDALL: Okay. So really, unloos thoro is somo

4 other capability, would never know what tripped the diosol

5 then?

6 WITNESS Wi!ITMAN: If you hit roset before you

7 clearly understood what tripped you, it would go away.

8 WITNESS JACKSON: Unless that trip featuro is still

9 thoro, but it's probably not going to be.

10 MR. KENDALL: Is there a tost button on the

11 onunciator to test all the lights?

12 WITNESS WilITMAN: To test the onunciator lights.

13 WITNESS JACKSON: You have to do that overy day.

14 WITNESS WiiITMAN: The night shift tests it.

15 MR. KENDALL: Okay. Thank you.

16 MR. WYCKOFF A couple of easy rnos. I didn't look

17 the other day, do the EDG's havo their own battorios or are

18 they off the station battery? Do the emergency diosols have

19 their own batteries.

20 WITNESS Wi!ITMAN: They do for the control circuita.

21 MR. WYCKOFF They do?

22 WITNESS WilITMAN: Oh, not separato. I think it

23 comes off the -- I know you've got throo breakers on the

24 panel A --

25 WITNESS JACKSON: A, B, C power

O
|

I
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O 1 WI'rNESS WillTMAN: -- A, D and C control power. But

2 I don't think they have actual separato battorios they como

3 off of.

4 MR. WYCKOFF: In that. EDG room, that diosol room,

5 thoro's no battorios.

6 WITNESS JACKSON: Right.

7 MR. WYCKOFF: But you can switch the control powor? -

8 WITNESS Wi-IITMAN: No.

9 MR. WYCKOFF: Then what did you mean when you --

10 WITNESS WilITMAN: A power is for starting circuitry.

11 D power is for stopping circuitry and I think C is for

12 control.

13 MR. KENDALL: You are saying thoro are separato-

14 power feeds for different --

15 MR. WYCKOFF: Thoro are different power foods for

16 different functions?

17 WITNESS WHITMAN: As boat I understand it, there is.

18 MR. WYCKOFF: I know we are in-a hurry, and I'm

19 writing as fast as I can. Okay. You have a lot of

20 electrical relays. Thoro is a negativo' sequence relay. Thoro

21 is time over curront relays. There's all sorts of stuff. Is

22 it your impression that those are bypassed on this time

23 bypass when you first start or do you think they are always

24 in service?

25 WITNESS WilITMAN: I bellove they are always in

O
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O
1 servico because ono in particular gonorator -- what is it? -

2 - differential comes in.

i 3 MR. WYCKOPP: Woll, peoplo koop telling un that

4 thoro aro four that are always in servico and they namo the

5 differential, but thoro are all those other relays --

6 WITNESS JACKSON: You are talking about the field ;

'

7 voltage.

8 WITNESS DELOACH: It's out for 90 seconds.-

9 WITNESS WHITMAN: Wo don't go over the electrical

10 very much. I don't know a wholo lot about it.

11 MR. WYCKOFF You really don't know if it's bypassed

12 or not?
'

13 WITNESS WilITMAN: No, I don't.
_

14 MR. WEST: No are going to give you two minutos and

15 then we aro. going to have to closo.

16 MR. WYCKOFF: Okay. Maybe we can just go out hero,

17- then, because I have more questions.

18- MR. KENDALL: Let's_go.
,

19- MR. WYCKOFF: What do you believe the bypass timo is

20 .that the trips are bypassed when you start?- We hear two

21 numbers? Sixty seconds, ninety seconds'. What do you think

22 it is?-

23 WITNESS;DELOACH: I:think it_says in the procedures.

24 I think it's 90 seconds. !

25' MR. WYCKOFF: And my final ono?ls the most

l )
.

P
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1 important. Do you got a.1. arms ovarytimo you start? If you

2 go ahond and make a normal start, do a lot of alarms como

3 up?

4 WITNESS WilITMAN: Yes.

5 WITNESS DELOAcil: Uh-huh (affirmativo).
6 MR. WYCKOFF To mo this is very worrisomo, llow

7 long do those hang on? What alarms --

8 UITNESS WillTMAN They will remot immodlatoly.

9 WITNESS JACKSON: Usually all you've got to do is

10 silence, acknowledge and resot and they go away.

11 WITNESS DELOAClis Silence, acknowledge and renot and

12 they clear.

13 MR. WYCKOFF: So you normally quiet all thoso

O
14 alarms. If you didn't --

15 MR. CHAFFEE: Can you tell us what alarms thoso are?

16 WITNESS JACKSON: Occasionally you'll got a low

17 jacket water temperature, like that, and normally you've got

10 your rotor thormal dial thora in the front that you are

19 monitoring particular temperatures, prosauros and what havo

20 you. You can chock it liko_real quick to 800 if it is a

21 true alarm.

22 MR. KENDALL: That's with a digital roadout?

23 MR. CilAFFEE : Is that when it always comes in?

24 WITNESS JACKSON: I t.hink it's just the set points

25 are real, real sensitivo, and I think the low pressuro -- I

O
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0 1 mean the low temperature trips -- not trips -- t.ho low

2 tamporaturo alarm comes in at like 140. It may for just a

3 quick second, when you start it and cause maybe somo initial

4 cooling, it may got -- maybe 139 comes in and as soon as it

5 comes in it jumps back up to 140 and it's ready to go out.

6 MR. CilAFFEE: Does it begin flashing and than when

7 it clears it goes solid?

8 WITNESS JACKSON: Right.

9 MR. CilAFFEE: I understand that.

10 MR. WYCKOFF: I think wo are going to nood moro

11 timo.

12 MR. KENDALL: Let me ask a question. You indicato

13 you got the alarms on the start, and then you just

14 acknowledge, resot and they go away. Is that liko within 10

15 seconds or --

16 WITNESS JACKSON: Probably two or three seconds,

11 WITNESS WHITPAN: Soon as you hit the buttons.

18 MR. WYCKOFF: But how long would they hang on if you

19 didn't reset them? ,

20 WITNESS JACKSON: Uhtil the situation corrected.

21 MR. KENDALL: But that's just the onunciator,

22 correct? I mean, the condition itself isn't clearod?

23 WITNESS JACKSON: Right.

24 WITNESS WilITMAN: Will thoso alarms go away without

25 you rosetting them?

O

_
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O 1 WITNESS JACKSON: No, they will just sit there and

2 koop flashing.
,

3 MR. CHAFFEE: It flashes as long as the alarm

4 condition still oxists.

5 WITNESS JACKSON: Well, I moan, if you --

6 WITNESS DELOACH: If ho acknowledges and it stando

7 clear and you hit roset and it's still' thoro, but when it

8 clears, it will go away without you oven -- and it won't

9 give you another indication.

10 MR. CllAFFEE: If you have a trip condition and the !
;

11 light was flashing and that condition clears itself, the
~

12 temperature warms up so it no longar moots the critoria --

13 WITNESS JACKSON: No, that's not a trip now.

14 WITNESS WHITMAN: The trip doesn't como in when you ;

;

15 start it. It sets the alarm. The whito lights como in.

16- MR. WYCKOFF The trips are bypassed though?

17 WITNESS JACKSON: This low temperaturo alarm, that's

18 just one that I mentionod, it's up in the top lofthand

19 corner. It'll come in, and if you did not silenco it and

20 you did not acknowledge it and you did not resot it, it

21 would continuo to sit thoro and flash and the temperaturo

22 may be:145 degroes, but until you acknowledge -- silence,

23 acknowledge and roset, it will koop flashing.

24 MR. CilAFFEE: The low temperature is an alarm,-not a

25 trip.

O
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(:) 1 WITNESS JACKSON: Hight.e
;

e -

2 MR. KENDALL: Aro all of thoso alarms when you como

'
3 in, when you first start tho diosol --

4, WITNESS WHITMAN They are all in ono section.

3 MR. KENDALL Aro they all alarms and not trips?
|

6 WITNESS JACKSON: Right.

7 WITNESS DELCACH: Right.

8 WITNESS WHITMAN: Right. We don't do any trips
i.

9 then.

10 MR. WYCKOFF It's bypassed.
,

21 MR. CHAFFEE: No, this is the difference, Harvey.

12 Soo, thoro is no trip for low jackot water temporaturo. It

'
13 doesn't exist, right?

14 WITNESS WHITMAN: Right.

15. MR. CHAFFEE: But I guess what you are saying is,
,

16 are all theso onunciators, parameters, or extremos of

17 parameters that are not extremos for a: trip. I mean thero

18 are things liko L- ; | ,

i

19 WITNESS' WHITMAN: Liko warning | alarms.

20 WITNESS DELOACH: So they aro letting you know you-

21 are getting close to a trip.

22 MR. KENDALL: Lot me ask another question. If.you

23 had a trip signal como in before tho -- while the trips aro

74. ' deactivated, would the onunciator light -- that is, is the

25 onunciator also deactivatod?

.,
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1 WITNESS WilITMAN: I don't think so. I think it will

2 como in anyway. I've never soon that happen so I don't |
:

3 know, but -- L;

4 MR. KENDALL: But you believe that the design is

5 such that if I got a low lubo oil prosmuro that the alarm

6 would como in, but maybe that's one of the four?
;

7 MR. WYCKOFF: I have a problem here. We are not

8 dealing with this in a systomatic way. We are jumping

9 around like floas.

10 MR. KENDALL: That's true.

11 MR. WEST: Why don't you ask your questions?

12 MR. WYCKOFF 13ut you are under a timo restrdint.
,

|
13 MR. WEST: Well, if you nood more timo, lot's tako '

14- it. j
15 MR. KENDALL: I think wo ought to do it now with

16 those guys.
3 ;'

i

17 MR. WEST - Let me got John to reachedule for a |

18 different time.

19 MR. KENDALL: It's all yours, Harvoy.

20 MR. WYCKOFF: Yos. I would like to pursue this in a- ,

21. more organized way. This got away from me. My brain

22 .doosn't go that fast. Let's slow down now.- What we are

23 going to pursue here and what wo'd-like to learn about is

24 when you start the diotel, this business of alarms and trips

25 and thoro is a bypass function in all of this -- Let's go

O
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O
1 very slow now. When you start the diosol, and wo'll talk

2 about an ordinary start, that's the one we'ro interosted in.

3 When you start the diopol, you got a lot of something, which

4 I guess are alarms, and maybo we can try to, for the record,

5 record what alarms you got.

6 WITNESS WHITMAN Do you havo -- or could wo got an

7 onunciator responso proceduro horo? It has a picturo of the

0 alarm windows and I could toll you a wholo lot bottor.

9 MR. WEST: Why don't you continuo to talk, and I'll

10 see if I can got it.

11 MR. WYCKOFF: So in any event, do those alarms that

12 como in include both alarms that if the trip function woro

13 in servico, both alarms would trip it and alarms that only

14 notify and havo no trip countorpart? You got all sorts of

15 stuff --

16 WITNESS WHITMAN: It's really not all sorts of
..

17 stuff. It's usually a cortain group of alarms that como in.

18 Those are the only ones, liko I said, when I got the

19 picturo, I can show you which ones, but it's usually the

20 same ones, and I've never got a trip signal in when I was

21 iht< ng a diesel before.

22 MR. WYCKOFF: Would you got an alarm on low --

23 Let's take some of the important ones. Low oil pressure,

24 does that como up and flash when you first start?

25 WT" NESS JACKSON: I don't recall it coming in. It's

O

-
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1 normally --

2 Ms WYCKOFFs High jackot water temperaturo?

3 WITNESS JACKSON: It's normally, the best I can

4 remember, it's normally jacket water, or maybo a low

5 pressuro for just initial -- Like I say, wo're talking, you
1

6 know, a couple of seconds hero, is all you are talking

7 about.

8 WITNESS DELOACH: Also when you start it up, the

9 water rushes by the indicator sometimes. Like, maybo |

10 thoro's a cold section of water in thoro that's 11ko low !
I

11 temp and it runs it by thoro, and just for a second it soos ;

12 low temp and it throws that alarm and then it's back to its ;

13 normal temperaturo. So it gives out an alarm and it's doing iO i

14 what-it's supposed to. I

15 WITNESS WHITMAN: Basically, the best I can ,

16 remember, it's usually temperaturo alarms that como in. :
t

17 MR. WYCKOFF Okay. And norme11y then you clear

18 these? +

19 WITNESS WHITMAN: Right.

20 WITNESS DELOACH: Right.
i

21 MR. WYCKOFF How the next question, what I am ;

!22 trying to find out, whether those signals are hanging in

23 thero or not.-I'm just trying.to get some evidence-whether

24 you.believe that if you didn't clear the signal, it's still
;

25 there, or is it true that if you cleased it and it was still

,

1

|
|

-
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( i

i there, it would como right back up again?
}

'

2 WITNESS WHITMAN: Right. If you cleared it and the

3 signal was still present, it would como right back in.

4 WITNESS JACKSON: Or it won't even clear. All |

5 you'll do is silence and acknowledge it and you act the [
!
'

6 resot and it won't go away. It'll stay thoro.
,

;

I
7 WITNESS DELOACH: The window stays just solid. If

8 it goes away and the condition comes back again it will.

9 MR. KENDALL: In other words, it was our impression,

10 maybe a misimpression, but it was our impression at ono
_.

11 timo, through oarlier discussions that thoro were somo

12- diosol generator trip signals that came in when you first

- 13 started the diosol and they stayed thore for some period of

14 timo.

15 WITNESS WHITMANt No, the alarm will como in. i

'
' 16 MR. WEST: Can we go off?

17 (Off the record) :
,

18 MR. WEST: Back on the record.

19 WITNESS DELOACH: That the noto of the proceduro

20 saying-about tho first-alort and that's how it's indicated
i
"21' in the procedures.;There's a little star down here that

22- - says -- |
"

23 WITNESS' WHITMAN: An asterisk.
i

24 WITNESS DELOACH: Yeah, and then they are continued

25 on the previous page.

O
t

.
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1 MR. WYCKOFF So the bottom line of this sooms to bo
,

2 that you got a lot of alares; some of which if they -- if

3 the trip function wasn't bypassed would take the machino

4 out, but that all of those go away within a few seconds?
'

5 WITNESS WHITMAN: I don't think it would take -- Tho
,

6 ones that como in havo warning set points. I don't bo11ovo

7 it over gets to a trip set point. I can mark these on hero

8 for you which ones como in, and it's the limits of the
!

9 normal paramotors.

10 MR. WYCKOFF All right.

11 WITNESS WHITMAN: I don't bo11ovo it over gets to

12 the trip set point.

13 WITNESS JACKSON: Right here it has, like, set

14 point, 140 degroos Fahrenheit. And then if there's any

15 additional, like, a dooper --

16 WITNESS WHITMAN: Thoro's a set point there. When

17 you got your alarm in, you've got your set point hero, and

18 you look at your paramotors that you've got on your gauges
19 on your board and see if -- what the paramotor is. I.ike you

20 say, you may got to 800 it for an instance when you, maybo ,

21 first start up, but you've got your indication right there

22 in front of you.

23 MR. WYCKOFF Then lot me say,.the bottom lino is

24 this -- Trips are not picking up on the start such that if

25 the bypass roloased early that the unit would go down? You

O

_ _ . _ _
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1 don't think those trips aro -- It's not in a trip condition

2 that's momentarily bypassed? '

3 WifNESS WHITMAN: Right. It never gets to a trip ;

4 condition.

5 WITNESS-DELOACH: Right.

6 MR. CHAFFEE: Can I ask a question. When the diosol

7 starts, it starts off with a low lubo oil condition, right?

*

8 And you-watch the lubo oil pressuro go nut?

9 WITNESS WHITMAN: Pressure?

10 MR. CHAFFEE: Yeah, pressure.

11 WITNESS WHITMAN: It has some pressure because of

12 the-keep warm pump running.
.

- _13 MR. CHAFFEE: But it normally does pump up as the

14 diesel. runs?

15 WITNESS WHITMAN: Right. l
16 MR. CHAFFEE: You have actually observed that?

'

17 WITNESS WHITMAN: Down at the front-end it comes up.

18 Soon-as it starts it's not as_high as it is when it usually
.

.

19 runs. ,

'!
20- MR. CHAFFEE: Have you over noticed whether or not

,

21 when-it does_come up whether or not it! starts at a value

12 2 that is below the trip set point? Have you over noticed

23 -that?

24 WITNESS = WHITMAN: Hadn't really paid that much

25 attention to-it. Usually they come up pretty quick.y

()

I< L

L
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0 1 WITNESS JACKSON: Excuse me. You are asking which |
2 alarms that wo know maybo como in while wo are actually |
3 running the diosol? i

4 WITNESS WHITMAN: The ones I highlighted are the '

5 ones that usun11y como in when you start the diosol right at
!

6 first. !

7 WITNESS JACKSON: You always got your generator
.

8 under frequency when you first start .it up, than it usually

9 silencos itself out.

10 WITNESS WHITMAN: That's true.!I didn't mark that,
t

31 MR. KENDALL: Could you road thoso off, the ones
'

12 that are highlighted?

g 13 WITNESS JACKSON: Suro. You've got your diosol
(&

14 generator low temp lube oil in, diosol generator low temp
15 lubo oil out, diosol generator low pressure lubo oil, diosol 4

16 generator low temp jacket water in, diosol generator low

17- temp jackot water out, and while you are first starting it

18 up, you're going to got your generator under iroquency alarm *

19 in.

20 MR.-KENDALL: So lubo oil low prosauro was one of

21 the onos, and that doos not cause a diesel trip normally?
22 WITNESS JACKSON: Yos, it will. Eventually.

23 MR. KENDALL: If you got it out to the bypassed

24 timer,: timed out, you would got a trip?
25 WITNESS JACKSON: Well, what'a'that number thoro?

() -
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1 B-li

'

2 MR. KENDALL: B-1.

3 MR. WYCKOFF So wo do have one coming in that would
;

4 tako it out?

5 WITNESS WHITMAN: But it's not to the trip set
,

6 point.

7 WITNESS JACKSON: hut to the trip set point.

8 WITNESS DELOACH _ It's not at the trip set point. ,

9 MR. KENDALL: It's only to tho' alarm set point. !

10 WITNESS JACKSON: Your set point for that alarm is ,

11 40 PSI. Your set point for your trip is 30 PSI so you're

12 talking about 10 points. *

13 MR. KENDALL: Okay.: Is thoro another enunciator() . !

~

14 point that save trip low lubo oil pressuro?

15 WITNESS WHITMAN: Trip low prosauro.

16 MR. KENDALL: So the off set point and the trip set

17 point go to different onunciator points on the panol?

10 WITNESS WHITRAN: Right.

19 WITNESS DELOACH: If you had the operating logs --
i

20 MR. KENDALL: This is white. This is red?

21 WITNESS WHITMAN: Right.

22 MR. WYCKOFF Oh, you do have different enunciators-

23 for trip and for alarm?

24 WITNESS WHITMAN: Right.

25 WITNESS DELOACH: Yes.

. ,

w
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1 MR. WYCKOFF And you are talking only about alarms,s

2 not about trips?

3 WITNESS WHITMAN: Right.

4 WITNESS DBLOACH: Right.

5 WITNESS JACKSON: Right.

6 MR. WYCKOFF Trips lights are not coming in?

7 WITNESS WHITMAN: Right.

( 8 WITNESS JACKSON: Right.

1
9 MR. CHAFFEE: Would it be true then if you while a 1

10 diesel was starting up if the lube oil pressure started

11 below the trip set point, you'd get that alarm, even though

12 it wouldn't trip as a sort cf logic that takes it out of the

(- 13 circuit initially? Is that your understanding? I don't
= \~/

14 know if these are fair questions or not.

15 WITNESS WHITMAN: I guess it would. I've never had

16 a trip alarm come in when I have started it.

17 MR. KENDALL: How many times have you witnessed

18 starts? Are we, talking hundreds? ,

19 WITNESS %: TITE .it Maybe not hundreds, but more than

I20 25 I know. Several.

21 MR. CHAFFEE: Have you ever been present when a

22 1 diesel was started and it subsequently; tripped like in the
I

23 middle of the start?

24 WITNESS WHITMAN: No, I have-never had the diesel

J 25 trip on me other than us stopping the diesel,
.b'

(J
t

9

|
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1 MR. WEST: Okay. Gene, do you have other questions?

2 MR. TRAGER: From some notes I had from the other

3 day. I guess, Dewaine, you arrived first. Is that true?

4 WITNESS DELOACH: Yes, sir.

5 MR. TRAGER: What was diesel generator room? What

6 did it look like? My question is, light or durk? No lights

7 on or --

8 WITNESS DELOACH: No, the only light was the

9 emergency battery pack lights.

10 MR. TRAGER: So just emergency: lights. It was not

11 as --

12 MR.-CHAFFEE: Let me interrupt ~a second. They are

13 an leaving because of the big meeting downstairs to talk3
J' '14 .thw.t the diesels.

1

J
15 Thank you very much. We appreciate you answering

16 .cc questions.- Thank you very much for coming in. (Chaffee

17 exits room)
.

18 MR. TRAGER: The other question is more for

19; clarification. |The headsets. .The headaets have a short-

20 cord on them about two feet long-and --

'

21 WITNESS WHITMAN: Like a: telephone cord.

22- MR. TRAGER: Like a telephone. The; headsets by
,

23 'themselves are really not:the equipment.

24 WITNESS WHITMAN: Right.

25 MR. TRAGER: The complete equipment is the extension

O
lu /

;
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O 1 cord that reaches back to the back wall, which is 15 or 20

2 feet a way. If you don't have that, you have to run back to

3 the wall and that's kind of useless. So saying you had

4 personnel with headsets may be not enough. The heausets and

5 the extension cord comprise the complete equipment.

6 WITNESS WHITMAN: Right. You need both.

7 MR. TRAGER: You really need both. You can't just _

8 have one or the other,

9 WITNESS JACKSON: We normally do have both out

10 there,

11 MR. TRAGER: Okay. And occasionally not, and if you

12 have to look for them, it's going to cause a delay I guess.

13 WITNESS DELOACH: Right. Chances normally, though,

O-
14 of having both sets gone on both diesels would be slim.

15 MR. TRAGER: Would be slim.

16 WITNESS WHITMAN: :;here's usually a headset and cord
_

17 at at least one or the other.

18 MR. TRAGER: Okay. That's very| good. That was it.

19 Some of the other things were clarified.

20 (Whereupon, the interview was concluded at 10:05 a.m.)

21

22

23

24

25
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- '

|
i

tr p ! ! i -
| ; j

.

i <

,
1 '

j ,i i
|

- ! !

- fIL O (" g
!{!

j i ' ' i | ij.
3

I '
i

Z b b | i | ! >I
i

;
i. | 12 < m.- m >1

aeo -; ,a 6 .

t ! i

z# 4 A kJ i i, i a ; . i

| 1 i j | 4
i.

< r I
'

] [ I - i ,. '< d 3 |
w <

t ! - | t |:-
. ,

! i : i !

.

| i j|w a
1 a<i b 4 - 1 i,

.E hk 'gn (' -p -

-

; j ([
*I' '

g i ; i |
,

f') k d
,

, >g p. o o
1'

v
- n w - [j | I | ! !

|!e - , 4
+

*1 | | ! | 4 i.c 0 D
L< < '

ti : , ! ,

m ,
!| !;

,

{ ! i | |U
'

''

F. I ! ,!g e ; i |; i
, :

u u o: 2 I l
,

j j,

T M'N k ' -

1j j i |
'

|
a p' i ; ; ,an i - -

i
~ ~. - P{

' in 1

I L h |'
; ! --

,
i - ! ; +FI in y

.8 i$ I i I! | !i dl ? 3 - .n |
* <

4 i i:
,

i j ii : ;oi m <jI |m : k r.
'I

i

,.
Iaj si i 1 ;

, |
-

'

t

|
,.

i
{

: I.
- 1 Is

3' 1
p :

t
i 1 ; . t j t

.'un g n3 '! m
(| |4 6- >- W 1

'
] ) !j De t3; bi u ct p

' gr ! i ii i

;
s Ni 6 i !

'

-

j
. i (

,

M- l i !

. ! 1 !:( <, - e a!, |
;* i

; < <r - :'$ e, i | i | | !i c. ->

! t r. i ,i ! .
| , i s !!

..
} i 1 -

L' , |,
of

;
i

|H C I >

|
i - ! ) .

<> I s!
cr ! 8 i -

j j t; i i i ! ; ! !
P b ji 1 !' - ; j ! + . ,u li i . :

| iz ,,
! i i j

.

.

"_ |j ;- ,1 ,
- i ! ;1

. ! # I

! ; ! ! 1 ! Ii I
'

,

'| t i 1 I I i i
i I | | i | 1 '

. |}
'

, 6 i i

%

ma ma=== == == M _ g
.

,.
e



_ m- -

, ,
. !

h | |
i, ,.

& I! I ' , !
'

t | I i! !i
t

'

! !' || | |' i!.
t'

.m_ t
. ,, ,

- ! . ,.

. ,

i . . ,

8 I
'

! !

j

|1o i

!
!,

! | !
! >

i s
i
\|!

i i I i
.

. !
i | I

,

!j:: ; ; : .t i; ; ! i -
,

i ,

| . !

i x

}
1

) i !I
; '
e

i ! h | | I; 1,

t
1 i

|i ; i
.

i
i i

i ' |
'

|
! !' ! '

! i j . !i -i , |
'

4 i if
.

i * ; ! i
,

I !

,! )i
| ! !i

! . !
: i ; i j i! ! ) '

!'\ | !
. l.

: I l.
\'

!|! 1i i

; t ii '
s : ;

i
.i ! I i i ,.

e

f f |
I

f
i i :

'
f

i
i

! ! l :<i
! I

| l ! i ! i) . i ! 3

' '

t I -!
- | | | ' ! ||

, : 1, i
.

i 1'
'

I

'n |
I i i ,

f.i !.
i

,

;
4 ,

1 i, ,

t i i ! l ;. ; 1 .

|
|, || ! { !!i Iu -

i t
+o ; j . , ;i -

i
ti< : .

,; j ! +i . I ' ' t ,

i
t

!

u ~

e ee ,. _
* '-- --- u e- e--- - - -

C -bpg
WV{<VWW / M" .b

e4 1 i ;. . . - % - ,- - - .- _--

t<d <' M b k-t''
~ ~~

t -M'4't.4W 444
'' *3 !#V VYN V VV VL ~b/ 4 V" !, I< WJ #44, , <

i
i 1 i i i >j j ) : i i ! .i tii i ! ]' -} i || i | |:1

i, i !4

| | ! > ' >

|)l . !, , !' .. ,

i i : ;
|

> u
> s <

t >u ia
.

i
i i1

, =e m,0 JN 418
i>b NO

.rd. h it
.N. O

P
O.

te
r') r N J a. ,

r') h & - . Q ne! ;o m ," D > e 614 h t' l'd, e ar 04 :. N- -- w- j- n re o s n .e : 0 n v> . . . n .c s i.a : : -, , - oc o o o a n 00 0 oh ai ! ;o o o op o p o o o po- ooo - o t) ao s
o0 m 7 :

$ O t5. e6co oco t

20 noc ooa ,

L { % r 1 pet esi s. i e il s i q ti i i ti 36 i ;i - i.6 si s -6 in i 14 ;i i e

!3!333 $ 8 8 $ SOO S$$ $$o SIG SOU SON 380 $8@ S S@ $80 SSS S80 i,

i 1 si iie i ei == =

+g
. i !$

';'
v e -

i i- ,i i
-

< > i t i.

$m)' t |"
w A i .

; ! II ) i!
'"

|' | |;j
:

i '

I 2 |u u 42 <yu a w f a. 1 . ,

p ; . s a !
,

}J .
am o e > >

< b1 < <r., k '

a ;o o s:s R
z g; ,

a < - : Enw

o. :a $. z > p d L; - 2; a'..
4 ca i r 4i< muV ,a 4 iZ t 'l 2 A W4D : 4 .oJ' .< < o.

.-6' iC
0 ;< ! kel R 4

- F,f., 14 3A <| JHY W
n @ ,.J

,
i < 4.a i*a

' aO > s ,a 4 L Pa gf>

- 3 7- 2i et .I4,

24 4 ,z z a. L.i uh. g E, ' .f RJ $;ee sci,

h Q ,& $.p - ,. C :{ i bA W .

;; CaQi E'*r i
: ,

p: q; u >; 3: _ -v i>. ci ,z .J 1 i

T i . E.
p .

Awr.> .E- 3 x *z. roi . .u s .
ly m s ;gg <

-

a
o is i ., |'. jM. - 4.a . 6 u.4. -

. m#3
*By .s. -

d2-. .g m a- E:.
.: g s

-.: c ;2a e en x>n <n a :s<,>C 7 !.
-

y < .i s5oviv r w
e. e v- Md

,q >. !.o - v- i m - nz. 7. 3 s, ; s trsai. .
( * ! +- 2 J . O Z Qt ZHI 1 A C. 3; ,4 .i

2
Q N 6J b - !-2 I - ut. .l.I:2 m .;j a - 5 - - kh a

pun . - -:. -

1 n1 .< a - - n tA
i

< ;Z v<. 4 Ib 1 6h- Akm . 43 An x -wIcc J rA o f., W - ga .a s s

.'f g.,14 > x4 * W.
- b| g ;x a c ia

- i >- - u .; -w n
d ;u 4w A . < ; ,.a ' t a - -- ao s n ie c ..I> g 3 s z :; 3 ac .-u !vu. i--., - a- .:

D w t.l u. 34= m - Q::pJ ,'& o ar $ ra u ;As$
p aw : !a > ga 4. mua 2 < d ;, 2u' - o .-

4 p 'ka - ex n L I)r s. t' I
- i.t t- p ,r m aa t uh ! ! | 4 e| ' l i ,I |! '! |i

*

i.

a.
,

!
>

| r ! j i i I i,
i | ! i ! | ( -t

! wa 1 ! i ! $i; 9u -9 nes m eo - r. n ew <,o- a n nw
s

; ,

mi n ,4,. res- ,
It. - n n av, w .o b + r. - ;wr

6gpAqLgg d2 888 8SS
. %

88w r. [sWp 3 Sied & 388 3888E8 -

9o- -~ --- - em yrm
e| ,8 v s. o pp, ewwwnn888we |sa8

;6
i 5 w oom an ou mmo en o.g on wn a nn wo on en%n .

i

|
, fk j|i! i

; !!'
i | i

w+ .,. it ti 1,
>

r.:n=nus !.
',

:
;,r new o r- o - r, ese r c. - an nar m e n, e- r e- e wie ear r. e -uO w -=*- -=

rJ r
-

g rg gr
<wg ird b7 t n F7 n g*>g I.4 4 *o "c') (c *o7 [7 m3 37

c .M M #f kt e w .D
at 1 sf W DD pDb 3 .a *O@s ;<Nv >- 4w e < e a 4 4 oweo t

N
s hs. b N. shhs h p .c .o a bh

c c .c .c c .o .c e .c .c w issh N N N s Nr N b t.r-

-F.. I- n b. hz hy p.. h t, u - .b p hbb .r . ps h
%* - . - ,

-.p.4y- . --p- -p - - , . p- - -,i 4 e ,-l~
f' | !|' !! !i1 - | ! !:

I
{

.
l | !!i !i 1 | | !

{' f! i | }! ! ! | | !

:*
1

| | t ii

.
!

, . _ _ - , .
- _



f I

h ! ! ! f
'

D | ! ; ! | |i !, |'1i- i , , 1 1
. i ; :

-

1 ,

! I i ,! ! , j
.n._ ! !. !. ! ! 1: .I

; i,

P3 |i il ; i i ! !)
., ,

' '

o ( i ;! i ; i :;o : i j , i i - i .O | i i ! I I
'

i | | : I |! 'l !':

ii i; | ii | | |
i

1

! I j | i ! j i i | ,

i , . !

! ! j I I I |
,,

||
i'

1 i !
| | }| !

*'
1

! l i . 1 i |! | || ;
'

! ! . |! : ! ! !;
'

; i 1
; I

s

| ? : ;' ,I
i|

i 3:
|

'
!

,

: : ! ! !
-

|
1 |

1

II ! !, !j
~

j ,! | I ii i

! ! |! i }|
'

'

;
-

i ., . |
' ~

:. 1
.

1
i i

'

.
. ; i

i } ! i ! i i! !'
!i

!
,

,
> ; - a j ;,i ,

| ! I ,! ! ! i'

=!i '
i , . >

-

,j |,- i, ,

Ii ; ; ) ! i ; ; - i,

| t
> | !!

' ' ''
, !

!' [I
i | A IIi ! 1 i | i ! j l '|

'
~ ' ,

i ! lI I j | || 1 !1 i
'

1
i1 |

,

|: i
- i | |

. 7 ;
| ;

4 ,

||!
' > i i

i'
-

; i ;*

I 3i,

I I | >| . , ! ! | |
'

< '4

I
~

I ij i

'

! | ! !
'

I
j i i .

- !
. in '

'

i :
' l j i !

L, ! ! I
,

' '
! (i i !. |

'

i i | i 1
1 , ,

I
1 i

i I .

i - t| ! = i
4 1 4

i iin

L, 3_ 99 b' M 'bWWWW s. .b. N#,N. hi. c .W1 N ,b,WNW -bh 19 d NWW dW 1. 9 Wd. | ! |
{

,
,

Wl dei

.

.&< ,<
- --- - . . - . - - .,b- , - r ,. b. b b b..b

- n -L.. ..

.;;- -- -.

-rb - L. -b .. r .
- -

! % ,-
,b _ b l .. . .. ; ; ;

-o , ; 20 ; u . y s oa a u . u
| ! IEE M 4 o .

4' <4 4| I
,o > .j< < 4 4 < *( F.4 44M 4, 44444'('44'484 44 8< 9

-

, ; ii t 4 i . 1 .

|
|

- 1 i ;

, 1

1 f

1 - | | , I ' |,

|

;i
i

j i i
< i i

1

.

I I i i i -

fi ! . - i !
|| da .

I ! i i i i : : i ! . + ! !, te mk itv e In o n ho 3 .r3 w n cb F; e -. 's aw a bj | >L s
L.

o
r4 r $p ov o e n In Jib.aphb e is w v an4-v w ,'-ce ren o 6o .o 4 .o 44b y Nb er m- ,

ag8 b,s
s .. -o, -on-v

o p o a o es.J . o89 o con 3 ,. ,o ono88oc ip o o gvo8 o 30o ar 'v o o o8 oo06 v6eV 50o o ow n t! oo e ia i e i i o ti ia i o. o ,o p a o .- ooo o oco aco at .furo 0eao ( e i i u eon i in , io i io o ioo *4 .

i .h L L

[ IE ke I
!

'>

||! -Ii | ! Ii !!
'

; 'e !|| : t

n L t. I w i - ! ; ;
( L '- t: > |Z U s |3 l it * !a kr d Itn g in I- | t- K '

s > 1 x -
t 1 - 144 L! Q ft la

t<f d b" b F# "!
Z I LJ - ;t >= -

i U | } |O' b I $| , b Ih d ! b L e
5

P k " it e:
I n 2. .J i n. j <g- .s 4 < < m u - !,5 . ~ I 5

L.;

;a e. gd t- g J- ,<i
-n u, =a - -

- 3 ;r s ? .a a u6 ejia 4tx Ln a* r. -i; g. a :a 11..
2. -4D !'W u- . a k u. Et

- ,- i
,

- b '2 m - 1oi. , k
4'

J '4 @ J 3.u * h d' ( FJ D > 80
Ex

. IJ''

tr E '<a **j J4h
[f . a n. 4 - tL Ji i. .L LI # e ** EL
,L to n- ,e|. .M ) . ;4

* ) J ** I

p .i m b.1 Lt l4 8 + $ Jd
*

c' >
kJ3 g r 3 -- t s,p ni.A a =. 5 A u ta. : u o a a 7>

m'.$. g ,i. u -j36:to p s- p ''> i
i - cr t o i h r .A 1 *!.u wj. .

x 3 R ,. (. i 7 o n 31. .i.>. -.po e,
h

..tuj. 20 m i.?i j . - ;s 4 -
3t 3

,4

[i
. y

E
2. > ' 9 ) i. 7 r1 i

# ('* L1 .i

. **xt x 2 :. ;
.

- Lt <im tt - 4 t in - $J. 3.,
g ar8vew 4 .J J : m ?i J !

- . T[.0J A
a< 2 r< <

g' B >g=
- - .i. r

pJ
$.

W -
.

3b - W .J J
. .;== 1 ** sn ( p ,J 4 ,J J N >- J J ! 3fn.I-

- o < a b .a
-o e j s- - un g z r>s % n .s

.s a,.a u g q.a CI 4 s .. o .a .,,- . :e n un 4 tr o u
D i O sa .J J b J T. jE 2+L .. n L.c 5:a t. 3 , su E 4 P* 4 L. at s ;a

. J - ., -vs.- - .gg AUZ > $3 4 3 Lt b B+ u ap Wp ;Q w Q .) iL '3 J
! l f fi | f?

,
c

!
i |

' '
; j i i 1 j i (

'
;

' '.i

|i~

s |'wL

i
|, i > >-; i

| M;,j i i I ir -
, .i

n,,'Ln.cbe t. '
i,

FE
b, , l, $ 1- 6

.

eE o '!4f f sb' - n6,bL
rm o - r,$m en non4ee .o e .c o w e o , o bv ,,n 4

d)
3-

3 b, 0 s $t r o tr :ns m r * two ',- > L- mt -> o A! t; < 9c9cc000 ,0 0 w n o .o 0,20 ,n0 >o0 0on e. Aj DobOcQ00 QCO 'a o O UCD 3000CO ^> t'J D J t*J o 0 0 5;'
.

,a [_ b g1 ?; D SDD 3087 ' '))w itu A La su A 44Ap L4 52 ta La 54 BQ L~ go pa L;. sa su la sa la La $n p ;L is ga La la la pp ppp ;a p p u g.J $1 La ,

| [ '

!! ,>
i '

f! 1 : ., i 1 3 :. t j
.

; 1 ; ; ; .
,

1

| !d; i i i!
o . . a n ! :,

.
. i ! !! ! ; { t! !, ! . i ;

& b :-
4

'z - rm s e k- no obt :c. ,wr ebe 0 - r, ,=n ebe . s, = ass t 3 t3, i
i12 o 44 ..4

,a.Cf'b4 oC *-
Nbb Nbb "C - :0 (J D 3 I; t!) L- P b T f5 F i* (* l'

"
I*

'. 3 3 r) ) ) ** - ta
" ' sbw sa 4 =C 4 *O 60 < =0 < 44 0 4 $4 4 *O *C 44*O 4460 4 *C *D 4 ,

*
i i

' * s s $p'
hb~ . .b b N. h,. b t . F F t b h. Nbb h b. b s b. b N bb s h. L, N b. be '. ,, i

.s.
s - s sb s

| |
2 p .- . , --. - . - . - -. p - . p - --w p - . . . - --- .- -

.! l ! !l i I i ; II i
' !l $ !,

.

.._ _ .



,- -- w m-,.- --. -a,.- . , , . ,

: ,
- |is

j
. ji i

- o: .!
1 I !|! i !. |>! !i | t i I

.
.

I 'L
'p

: |I .
,

i

I:
,

i i )
. is= i ,

.
, ! 1 ;i |t !

M |
,

i | | | | f,' I f
'

I!

|-
1 1 .

, 1
i j

,

.9 ,

| f!i I '
l I1pp ,

,

|;- !
; i i i | '

,io : t ! i ,

,i i i

Q -

,io i
- !

|
3 ,

6,

' I| : 1

|
! !I |, || i

'
'

,

! i
l

; i ' : i|
.

1 i i |, .j !
1

t
-

a ; ij |

il -

! ii 1 ( . i| | it ! - i i i !

.

! ; ir,
i

9I j|
I |

t !
-

j i '! ! | | . f. !!}! | | |, | ! !!
i

i ; i !
^

!! !|| |j || |

| ) f ! '
i !

|!

! 'i : i !;
! 5

i j '
;_ .

I
i, 3 . !

,t { '}i| ,
'

'
1

! 'Ii ,
i i< ! ; t

I
j | f!

i, !
- i !

' ) i! i 1

} |! i ! i
-

| |
'

,
,'

| |'
i i i

i >
i . ji , ;I ! t ,

; < | 4 i i i ii,

f.
) ; ,,

I ! '

i i , I,
# ) ,

!

i, , ! I i
I ,

,
; ! i

;4
i 4& | j {

'

I'
1i

I # I !# I j ' |3 .
i,i , i

! !t | J. .| i ,' ,i > ;
i i

f
; ., : 1 .;; i ,

! ;

! ! i i ! ' ! i { |'
. j

! ! | |

i

-

ji ) | j l Ii ; i j j i !I
j:

|. .! ! 4 4 i : . I
1

-

'

:. 1 !
!. i i t; i ; j i'i i '

! i ! I i l> l:
,

>i i . i i ji

|! !; | !, |I !! ! (j l'i +

u i
; -

;
-

iO '
I

=, ,

4 i .

le I i | |

i
'

i.I ; , i i t'
j
, i

I $ |S WW33 W
s

W,3.W shshW WW|$
i

!
1 1 ~ l i 1

.

d3 d, e e## db &e .h.d, ; ;'- - .3 dbb WWW N3 dM N
gl e- .- --- 4-i - _. -_ 4-- - -~~ - , -

H ID= k b )k > = > = > * >* $- 6 b >+ b
-

.( lb !> k ik ik *= $* * ** >= i=bh >= * F.
.

I

;au "4 V VYV V VW V < ,< VE< WQ Vg V <W V V .< i/W 1p i,/ k iW .4 p ' W 414 4! j
+

.* }'

, ,

i l'
: : 1 1

. y .

| tl li !ii i ,

| 1 . ! j 1
>

i i i i , i
' i : i i i i '|

i

i ! |
ii 1 !- y

| | 1 I

. ! !

-

i ! !
i j !i

l |w :a '. >, ! i

N r, ii ! .. i -- ,

gn gn g 3 - t* N b IV (* 3 9 - et 4 tr ' . Dh '* . ,|i g> CD .n or- ogC M 4 lts - rv - Nb@
! y>1

w c o .

Q| s
m p a~~ ~

o8,j ;; 8,i 3 8k..e
n~ 2:::- ;;: e w ;;[;g [;80% ;;gg &i8-

8.N.8
8 8 coS oo8 ,0cio iH 3, !o

i . ,o4 o L,co aPc o, c o o,9c a, e, 3 0, n o 0o0w c

T19|p:8 8 9!8
; io i no ino

3 FLg
i o oo 4

y j 9En 289 299 29N e99 29998f 39!) 9R9 9,p9
2' |

i"
2,,

b y N li ! i l
i l! l ! ! i

'

: i e I i ! : i Is i: I,

a i i : ;
2 <M! f

- To *
-

, i i4
-

!
g m

L< fu
'

#
>

m. I

, i I 'N
'm 9 ta # n t *D va -

- mi j h! T ,[ Li' :t -f n ii 1<y<4 w L T 1

c. i ;. i | jti a i4 , li > a | :.to w a ! ? ai IL >< v | 3 277 W - 0' a : I >- 3 * i< ,Ja.4 ! 4 Q ;I 4 f 'i q' 3O ? - D 6- ,

b

) '

O. e im
t

~ *I %->=-
i

ED ,* sa LJ ;J 'A J Lp
. I

'.iL- 4
. it s cr i n e-. J L s..I 1~u )i m m- < ! sr

< %- :4d : i
: g

w@*
'-t p 2 aI;a hu aun

:.r o, < i:- >;-

x N v! ,> -w cc i t> g tr 5Ei. , ; 3 .< 2l. own i j,u r lo o4*Q 'u. t-- J.i :
< i- 9

,

aL. la 5 l. . I ja -. l a
v . ta p -nd> n; l .. b' 2 s l . %, 2tr ! .1's

*.
f u +

. D44.L a D

g{-| m. . . ;4
. d 5 . :3

.

. i. . g *, r|% .l. - riv 4 su *,t-

>e i
u -- n> i t - 2 :. -r;i.,. pj wng E MJw en .g. .n - .i.O q. .-c ci -
iO l.c ! !y *- t ar ,

.s : l.; l. 1 ,: * v .- :o , w in su ,. ...

!,
h . t.;. d e

t4 g[
-

a.n --k sou u < u. .r l. zy, .sd iu. J - 4 >t. 4 r* I 4 > h'
< iz 4 :d ' .g ' ,

i . +!7pN a- 1 - ;m >. !34 - : an suo -n n ,.n n.% w u< - n .. n 2 ;a c +

. z r- > 2 - < c v ag- <<< l3aJ, La p I Y& ~n avu a .n a ,J. g.w 4r-.

t

-

|r: >m u , -,s ; ow4 --u
w o.J zny - < w 3 uuutC tv .s m ;. 'O > m% J'3su 6. M 3putoWv aOp a ;I D 4 p C is p p a C ;,', 1; | j

m

j ! !
'

; , i ! i i
-

1 : i!

} | ! ji ii !i

, . w rv n e to e s e> > o-b .Ac ~ rc o o - rw m .v in a p ro :. - re mwn abe y nI .|
t '

s ii . . ;
r : 1 - |v + a- ,

v h w o w t. mi4
.

c',

;5!5 555 586 5E 6 5|55 5EE 35E EEEEEa 3, G E 5GE 5EE MEB 5EE"EER .
40,0 Q =O 40 0 QO -f --H - * - - !v rd rv rv rg irs la s e J. g 37 h 9 h 87 npp 9 ks nr e et at et n et it j

| ,1[, em
- m e, m!m e m p >o c. o wn m e. u. n a m, n ano wn ann o.n upp %n a. ,

j;
i i i|| | | J |

i , ;
. 1 - 1 3 , i

i
' i ! !I ' ,5 ! '

i ; ) ! : 1
-

'| |<1 - i .
! !' i

; i

}|to 4 i ! i' [3 i < < i +

T .I | vel
e L.A. n

l
, c .n

, | ; i i ! i ! |a i >

-
21 rn ,n a.- .ce s e, e o, w n ed,s

,
- w,e e n n nri men ,, b e -e, wB, n .c, s m

-

s b %-
a ;a -- nr s unn.. - a n n ,

I a rn a - n- n a 1
,.
. ssss , n, n -a, .- t% % .s s s 5. ss% s.ss ,s ss .. - . s ss ,s

I .Fb s b., b ,s b ub, sb
.s :'r. s , , s ,y% s s rs s 4, s b is -, h r ,r -,

s es s

3 . . .. -- - -p - . -, . . - p-,,p- r .
p}.

-
'

! Ij l
! !

. ! I . )
'

|
f

i ; ! ! ,I i i ir ,l ; .!! I ; I- i
i ,

'

!6 i i - i i
. ! i < i .! >

i i

O
,. _ . . _ . _ _ . , .



|
|

#I l 4
|

c ! ! ; '
i> [ > <
i ! ! i

|it~ > j i ! !

h. i ; i ! i
~

i i i 1! j
' i ;a ; ! l } ; i

7 i ! ' ''
'

.

|Q |, |I | ! !

-

j ,

j i |
w

C
I

'f g
,

|
1'

i

i I e !

. |

!|i
!

D I ':

) ! .i l ! i !,

l ! !' i l i i
4

',

- ! !
'j-

i
!

i:!
i

i

I
'

j !i

I Ii

, - ! |
! i ,

i
,

| | | .
1 ; ) i I j i

' '

I( l . 4 { # : !

- | 1 !
4t :

| | e

, - : . :i i . i
; I. l | !

t ! !i

i i ! !
'

| t ,
i i !j j

. I ! ' i ! | | I'

| t
.

! : , i i
> * '

'

i I ! ! * i
''

i
. ! t j , I t i

j l . i l i i { j !

!
. |

f |j | i $, I | ! || i
s

| ; ! !| ; I
'

! i:

1 !; i l'
t i 1 : ! ! ! >.= i'

i ' '
i I! j

i
,

ij j : . i 1
'

l ! :;
1

'

'
'

! ; , i 1 ! ,
t i =

! ! i i ? j
; a

* .

i i 4 i !
-

] '{
l, i j !I' i

1 -
ii
1; j

|
i

' ; ! i! i . ! - i i i . I1
.

|!

| j ! 'i I I i
l | | ! j

' |

'
' i

i 1 i j j ! i i ; ;m ),i !
4

,It : ) j | ! ii ' >
!i ,

h | ! $ f ! ! f
'

i

40 i i * ! | ;
. (

! i i I
, ; . j-

' i <

; 1 i ) ! '
!-

1 5

, = j i4 i
r iL ! . ! ,

SSN dh_NSShMhhNN d h. e - $$h $$h $$$ dI ,!

t i : 1 . i

_$ $$ $ N,S SN NS$
!-- ---- - --- ---_- -_ ------ -- -. -

.- _- --
c Mt eb web > HH r e is WHb *F% HFF +F FF +FF H E + |+ F + F -4 t>- av o Q |U 10 u lv . uU v .v iv vvU UUU VUv uO UU UUU U U VU U. O g 4.4 4

U J ieh HC 4 <44 444 4 4 f( <44 444 444 < at '4 444 44 444 4 =C 4 444f44 |
r

| I| i j i Ii i i i j ! | I!l!! 1t
i

! f. | i ! I ! I i ' ' ! | |i! I
! ! j j ! $ *

il Mr ! <
!

- iw 4

4 1 F - - , , t |I ttD @h & R9 49 &C NP- ri i4 6 e ar an 6 mr 4 0 nr en nN,- O aC 2 er 4 hl nW- rr - d 4
F

.;J f' 5 C O -
t& inn io * *= W O tD CD O e abU Or2nR4 it h C 0-M & a n #9 00 p a-b nW Di 00C O 6- ** C O == c - C DO O - ** - a- at OPw 0-0 0Cw - - at --- -M C O O C CC 0CC Q C O O CO OOO OOO OpO O O OOO OOO OOO D

,,

r. 2 16 t o e ii i e it i<4 it 6is<au o
@@ 33 90$ 0 0,0 3 M $ 9' ! t0

1i 's i s 6 -t +t i si it i t o ti t t it i |t iti it 6 a+6 i !i it i

- 3 E9 99N 99I$ 9'N 9 9 9 E SO9 909 2!$I5 9g .) N
" 0

a _ i -
- r- r,- --- -- - - - -

I ;t I . : i li .
,a w i> i i | |0' 4 *

-
% | ' J!1 ,

, t -

t

24 u e .

>{! I
i )'

'

a. ,
ar < Q i RA 2- 4 ! !' I I i, ,

2 > Iw <4 A J LA ' 4 ) I j - > ' I W DTI a ;o W - T p a

i

!st 2 mc -

ict-- k> J ' la I J !J Z4 Er w

,

W |
. LA .' j> p. Er

t l * * *u |c r II 4
i zu' a ir @ W H 4 A - :2 .- e n4 > | F ra > :nx g a z ;> L' >i o

en m -
se u . w w4 tv - -- uem

3 0, m Ju2 *n m .

H ;ge o rc :z : n a 4_

y;* i. , J
|2
gu

*=ie *- e i .4 a l.u :w < ;

i u >m -> o c .- n40 z >.J -- :: vn 7 r in .xu rr 4 e i a. n ou4 o4g u-4 up .$*,. - p .p
* .' 5

wa $
i. h p - lu i.

. |.i-- QDE '. $t r* K W ;z l . .J
C' LJ r - J.' ;3 C

- . <. p's .
- . |; . .

.-
.| LT C .! t J s : i

i x: r ne w . t =J i. nt. 6 ... t -
..i, t . ,. . W ;z i. tn .n au2 to . a tn 2: _!. .gi i

c
C, Ik

. 1 .

. !J ! .*4 I ELO $3 n! 2 L^ *> Z l J 4 . mt J % a ** >.< T <, 4I
- i } Lo n ' . L4 2 Nv' :

i 4h L: 6 - W k.l i a oeU XQ- . LJ tz EL 18A I . p' OX M i.J a-

< ~D - 4 93.4
-

. O ,J E ,

- 1 a.- 5.2 :e c -

, O da E 0: W p it J ** g x II C
< B"'

* O c. L f - > - *Z JO - ;.
a4 cr w u n 2 0 .z , <c2 a n.

a rt e .t ,i
dt. t: c o ut 4 L4w i- 4 a % soc a a a u a - ~n;

iv v 4 se p u c.Inp LM Q u G J p 4. A R $2 Jpf IJ O Z L V A L., F.J Q p Q 3 I4 h A 4{ .i

,

d k ! I i |! ! I ! | I !I i ! f| | !|,

i | )| ,!' I, ,| ! !,' !.\ . ,
| i )!'

i

- a.n;r
t, ,, >, , ,

4 4_4_a wL en d, $_ WO L M >LL IbD de J s, n d e
/o b @ Me b $ _e, v o,n L L-_6hm,!

_ se__r se_ls_we _ur _n ,00 ,n__s
see -

en m e_ _
nw

. _ e_- __ _- - _ _ __ -- --_ - _no mlco |O 0 O C C Cob O O C lO C C 000 OCCCOODOC DOD OOC ODbbo t? O ?OD Di j{; p sa p e p mmm mppwem uma v. sa m io n n p p o unp a n s; su p a n ta o p p :s si n .a !

|j ! ! i i 'I ! I f - |' !{ | | }
' '

,! ( ; - 1! . ! ! > ! : ; i ! |
'

,

| ! t i . ,
t

M |i! ! - .

;
!

i ; i i

! !! . ! I i |i'a i I ! !i

% E3 7U W N NE SE8 3. E ES *, E. $EU 2E> 2 9 E.35U 3"E $ $NU 3 |
#

6 ,. 8m os s r. .

ss
s s ~ .. r - + .. s . . . , 2 c 2 a :n 3,

s .r ~+ s . n . ss 1g % % ,.
l #_ n r , ... s s . . + --, -- -- - - - . - _-_ _

, ~ _ --- -- - --- -- - -r-" I jI 2 ) |
' i ! [ f I ! ! !

1 |! i || ; ) i j i e i | i '
6

,

i ! i 6; i I, II 1' ! ' i l |I i i

|
|

' ~ ""~
_ _ _ _ _ _ _ _ _ _ . __ _ _ _ _ _ _ _ _ - _ - . _ _ _ - - _ _ _ _ _ _ _ - _ - - - -



GeorgiaPower s1
0

T NCIA PGM R A W VUG i t. E
~ RI POki GENE RAT OM

_ -. _.. _ _ . . _ _._. . DATA..DASE -. . _ _ . . _ . , . . ._.. . . . _ _ . - _._ . . _ _ _ _ _ ..._ _ - ~--

ACTIVE fiADCE R E f *0H 1

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

FD M *MUE R NAME NOMEER STATt/S
-

.

I7014 00204 HEATH JR JESSE F40-0154 ACT1VE.

t7315 DO205 HARGROVE, RICKEY NO-0156 ACTIVE
170i6 D0206 HAUPER, W A LL I Af1 NO-0144 ACTIVE

-

17018 B O'?OS HILL, rARRIS NO-0130 ACTIVE
17G19 00209 GREINER, T E ANNA SC-O171 ACTIVE
1/H2O B0210 HFLWIG. WAVNC NO-OlS3 ACTIVE
1/021 PO?ti Dt9)ETTE, H ENPCT H NO-OD57 ACTIVE

~~

17022 PO212 GDdDWIN, C"hALD NO-0155 AU lVE
Thi23 Son ? G1LCHRIST, LO6 TIE SJ-0262 ACTIVE

~

~

17iCF eMi! TI4h M TS, TfHD M Nd~Dl 45 AUIVE
UiR3~ D0713 COKRA% NKM5 NO -O R1 AC*TW
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Geoq;ia Power Jr.1

0 GEONCIA POWER - 4 W VOGYLE
- REPORT GENERA 10H -

- DATA DASE -
POINT CLASS D Act" RECOHDS PAGE 20
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GeogiaPoweral
O

CCORGIA POWER - A 51 VOC1LE
- REPORT GENERATOfd -

- DATA HASE -
POINT CLASS: BADGF ffECORDS PACE 30

. _ _ _ . _ _ _ .

ACTIVE _ _ _ . _ .DADGE REPOR1
___ _..

I N T ER N/*L DADCE B ADGE HOL DER ' S EMPLOYEE BADCE
ID NUMBER NAME NUMBER STATUS

.

'9161 B1551 DODDS. SILVEN SG-1144 ACTIVE
19162 81352 HALE, LOUIS SC-4219 ACTIVE
19163 dis 53 ARLOTTO, THGMAS NO-0732 ACTIVE
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19166 B1556 AGRO, VINCE NO-0760 ACTIVE
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~~
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19I73 M 563 lop $7, RICHAMD NO-0474 ACTIvc
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IVi76 01566 DAVI5- URL"NDA SIFDIT4 ~~ACTIUC~
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__.
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- ~ ~ ~~ ~~~~ ~ ~ - ~ ~ - ~ ~ ~ ~ ^ ~
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GeorgiaPowers1

GE ORGI A POWER -A W VOC il E
REPORT GENERATOR -

- IT4T A~ IiAR .- _ _ - _ - _ - _ - . g _( . .--__.. - _ . _ -_ _ - . _ . _ . - - -

. ._ _ . _ _ _
ACTlWUABCUMEPoa T

-_

-

IWiEMNAL ~-"DADDE~ ~ DADOC HDLO W F~~~-- bfLD?EE DADCE
~~-"~

~'

TF ~~~~ tiVHDCC NAME tJUHD W ETATU F-~
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A. CONTAINMENT g j gm pg- QwM
.' uipment hatch was open. Barriers and equipment wre in place to

/' control movement of personnel and equipment through the hatch. [p'

*E /%
Personnel hatch was opened with Security personnel controlling access.f j .

B. NSSS

1. Condition of the RCS pressure boundary.

1) The primary manways for steam generators #1 and #4 were installed

and properly torqued. The primary manways for steam generators #2

and #3 were parti / ally installed. The cold leg of steam generator

#3 had all 16 bolts installed. The hot let of steam generator #3

had 8 bolts installed and workers were installing the remaining 8
bolts. The hot and cold legs of steam generator #2 each had 8 of

the 16 bolts installed. Workers were in the process of installing

the remaining 8 bolts per manway.

2) lhe pressurizer manway was of f providing a vent path for the RCS.

The diameter of the opening is 16 inches.

3) The conoscals were not installed on the head leaving an opening of
/?

approximately 11/2 inches in diameter for each of the four openings.
n ,w tLo w u t~ r<< . . s .'"- tr yu~4.~< W]st,e. o

WA
4) Accumulator isolation valve 1HV-8808D was open for inspection. (line

size /0" )
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'v" b| ?
f h'WB. NSSS (Ccnt.) f1/ j

5) Normai charging check valve ll208V4036 was open for inspection. (line |

?sisize 3 )

6) Three flux thimbla tubes had been repositioned and the high pressure

seals re-installed.
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1) The initial level of the RCS was 187' 11" measured by the tygon tube

inside containment.

1

>

2) Procedures changed plant instrumentation to allow for read out of

RPV level inside the control room. Procedure # 2 3 7 6 -l

C. RHR CONFIGURATION

1. The RWST was aligned to supply the RHR pumps.

2. Suction valves on each train of RHR wre closed.
.

3. RHR Train "A" was in operation providing core cooling for mid loop operations.

.

4. NSCW and CCW Train "A" were in operation supporting the RHR system.
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D. ECCS SYSTEM AllGNMENT

1. Both ST pumps had breakers racked out but were available if needed.

2. $1 Train A was the designated train to keep available while SG nozzle

dams were installed.

3. Centrifugal charging pump 1A was operable and aligned for the emergency

boration flow path.

4. The emergency boration flow path was from the RWST, through the CCP-1A,

through the alternate charging flow path. (The normal charging flow path

was tagged out for maincenance).

The $[CS letdown flon- path was being aligned for return to service.5.

E. System or equipment that bere available to put water into the RCS if power

src available.

1.) Both trains of RHR

2.) Both trains of SI

3.) OVCS Train "A" f7
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F. INSTRUMENTATION

1. Irmediately before the event

1) Tygon tube for RPV level inside containment

2) One wide range and one narrow range temporary instrumentation for

RPV level read out in the Control Room.

3) RVLIS in the control room.

4) Two core exit thermo couples were used to read RCS temperature in

the control room.

5) dadiation monitors inside containment were operable witn read out

in the control room.

i

|

2. Immediately after the event

|

1) Tygon tube for RPV level inside containment.

2) Two core exit toermo couples with read out in the control room.
;L -
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G. SUPPORTING EQUIPMENT l

1. All four steam generators wre in wt layup. level .

.a,mrw.+1 m <.was ,~4 u . y ,u r a n , <-s- u . a . r A n
(pf t T %. m 4 ~* ;

2. The main steam line up to the MSIV's was intact.

3. Steam generator safety valves wre installed.

4. The Atmospheric Relief Valves wre installed and capable of being manually I

opened for steaming if needed. '

5. The MSIV's wre closed. Three of the valve actuators wre removed 4r

equipment qualification preventative maintenance. The remaining 5 actuators

were being prepared for functional testing.

4
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Unit One was in Mode 6 at an aLproximate power !f 100 counts per seconds.
The reactor had been shutdown on 2-24-90 for a 45 day schedule refueling
outage. The reactor core reload had been completed and the reactor vessei
head was in place. Westinghouse had completed the initial pass to tension
the reactor vessel head studs, and was awaiting permission from the Control
Room to begin the final tensioning. Reactor Coolant System (RCS) level was
being maintain 9d at Mid-loop (187'-11") with 1A Residual Heat Removal (RHR)
pump in service for decay heat removal. RCS temperature was being maintained
at approximately 90"F degrees per the two connected incere thermal couples.
The Emergency Boration Water Source was the Reactor Water Storage Tank (RWST)..

It was at 79% level (approx. 600,000 gallons) with a boron concentration
of 2457 ppm. The Emergency Boration Flow Path was from the RWST through
1A Centrifugal Charging Pump (CCP) and the alternate chjpgjngj}gw pgth_ylg
1HV-8147. Both 1A and IB Safety Injection (SI) pump _s were capable of being
racked in and operated in the hot leg injection mode if needed.

INOPERABLE EQUIPENT/ABN0lWML SYSTEM ALIGNENT

There were many pieces of inoperable equipment and several abnonnal
system configurations due to the refueling outage maintenance activities
in progress.

"1B" Diesel Generator (D/G) was out of service for a required 18 month
mate'enance inspectior. "1B" Reserve Auxiliary Transfonner (RAT) had been
removed from service for an oil change. 1BA03 the "B" Train IE 4160 Volt
switchgear, was being power from "1A" RAT through its alternate supply breaker.
All Non-1E switchgear was being powered from the Unit Auxiliary Transformer
(UAT). 13417-1. Main and Unit Auxiliary Transformer Backfeed to the 13.8KY4

and 4160V Non-1E Busses" was used to establish power to 1NA01, INA04, and
1NA05.

1B CCP was removed from service for various corrective maintenance work
orders. The Chunical and Volume Control System (CYCS) letdown flowpath had
been out service for various maintenance activities and was being aligned
for return to service.

There were several RCS valves and manways open inside Containment.
The Accumulator #4 Isolation Valve (HV-88080) and the CVCS Nonnal Charging
Check Valve (1-1208-U6-036) were disassembled for repair. All Steam Generator*-

(S/G) Nozzle Dams had been removed, but only 3/G's #1 and #4 had their primary
manways secured. Maintenance was in the process of restoring the primary
manways on S/G's #2 and #3. It was necessary to maintain the RCS level at
mid-loop for the valve repairs and the S/G manway restorations. In addition
the pressurizer manway was removed to provide a RCS vent path.
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The crew and myself were preparing to tension the Steam
' ~

Generator e. Approximatly 24 bolts were out of three
_

manways and had been tensioned to .007 of an inch. One

crew man and- self were removing the tensioner from Generator

One which was complete. The rest of the crew were installing ,

studs on the hot leg of Generator No.3 and on the hot and . cold leg of

&" * " i M 6/w.s .r1 md < th 4"Generator Two. N44 dwt fewy "" ~w /~.-e-. ,

&.sw s wt. . f w a u. t & w. . /., . . . , w . ..w e

h Our l fr W e t ds tuj gs 4 Q U ,/ w . * Aug- d &s4 4 w-W. h
! was notified by HP to clear Containment. We came off the plat %rm

and removed our respirators and top layer PC's, 6 cut the men h
out of their bubble suits. All men were out except ones when we

were notified by Keith Hodnett that Mr. Coursey and Mr. Adems had
'

directed us to secure the manways. I called Phil Cheeks at QC,

and Charles Coursey at Maintance to notify then I was installing

all remaining studs and tansioning to 12,000 pounds (short of tensioning

pressure). HP resulted the crew and one man started moving the I l

air line and tensioner off the number One Generator.

At this time we heard the status was Site Emergency. It was decided

to int:all the studs and use a slugger wrench to tighten them in

order to speed securing the manways and close the system to allow

flood-up if needed. >

\

After completion, HP ataisted us out and I notified Control Room

using the pager system that the generators wou.ld hold water at
erv

this time. They responded to the page and I left oma level. At

Level One Step Off Pad I talked with David Seckinger who told me

the pressur needed to be closed and asked what was needed to
do so. He w .ven a list and the necessary supplies were

available w the crew had finished closing the equipment hatch.

When the hatch was secure, my crew and two maintance mechanics

installed and secured the manways using the same techinque as was
used on the generators. We exited iioatainment at that time.

HP was well organized and'we had coverage at all times. I notified

Mr. Cour7ey and Mr. Adams that the manways had been secured using
,

the slugger wrench instead of tensioning due to the time element. )

_ _ - _ - _ _ _ _ _ _ _


