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Prge 7
guess in January and February, what was that due to?
THE WITNESS: Which 27

MR. CHAFFEE: What kind of characteristics did it

THE WITNESS: That was just a non-start. 1 assume

| you ‘re talking about the 2A diesel! that we are under

increased surveillance right now because cf it, we don’t

- know. It just didn’'t--when, this happencd on night snift

and nobody was present, so initially they had one air

receiver isolated and they did a normal start from the

| receivers, so they had one isulated for their normal monthly

control room, the diesel turned over slowly--this is what
the operator told us--turned over slowly and did not start.
They got a failed-to start on it, so at least the blocking
valves were open at that time and it could not be anything
in the logic, it received the start signal the way it was
supposed to. [t just didn’t roll and complete its start.

The very next one, they opened the receiver and it

didn't start immediately, within te: minutes afterwards, and

started, no problem.

MR. CHAFFEE: What do you mean they opeaed the

receiver?

THE WITNESS: Well, you see, they had had one

isolated. They do that normally, each month they alternate

surveillance, because it is required to start off of one
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Page 13

little weak or something in there, and maybe over--since

i
i

these were never operated, 1 guess it had to be over a

H period of time and just sittin. *“here, from no operation

H maybe, it just, you know, it was just weak because it was

| faulty in the beginning and so we just replaced the element

H since there was no zimple adjustment on it, put a new one in

| and it worked fine.

I MR. CHAFFEE: Did you send the old one, the failed
one back for renovation or to do an analysis of what caused
the failure?

THE WITNE3S: No.
BY MR. WEST:
Q While I have a chance here, the panels where the
break glass emergency start button is on, just above :chat, a
- panel, the enunciator panel for the diesel generators, could
you clear up for ug just the capabilities of that enunciator
panel, is there a first ont feature on that panel and if so,
how does it work?
A There is a first out feature on it. How it works=--
MR. WYCKOFF: Well, what do you see as an operator?
THE WITNESS: COkay, I am sorr;. The first one in
just blinks faster than the next one.

. BY Mk. WEST:

Q Is the feature for the entire--all the windows on

the panel or ‘s it only for certain windows on the panel?










;e W N

10
11
12
13
14

16
17
18
19
20
21
22
23
24

Page 16
No.
No?
We have a trending program set up for«-
I mear iustruments on the machine full time?
No.

There is nothing?

> O P O » 0O »F

N., not at this time.

MR. KENDALL: I wanted to ask some guestions

| concernirj a testing and inspection test performed largely

by the vendor, Trooper Industries, and this wes-~this

| testing and inspection was done on the A diesel generator

and on the B diesel nenerator during this outage.
Following--and this testing included a logic-~-a

pneumatic logic card functional test, and 1 assume that that

' test all the pneumatic circuits from sensors all the way

| through the pneumatics?

THE WITNESS: That is correct.

' BY MR. KENDALL:

Q And following these tests on the A diesel
generator, the generator was run and seemed to pass the test
and then it failed subsequently during the incidert, and the
B diesel generator, likewise, after the testing and

inspection had been performed passed its post maintenance

| test, or post testing and inspection test, and--

A Well, it sorta--
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Page 21
understand it. I am sure I should.

Are you saying tnat the 1E bus is feeding a non-1E
bus that is the sole source of power to a bus that is non-1E
and the air compraessor is off of that bus?

THE WITNESS: I will have to check my drawing. 1
don’'t want to give vou a yes or a no.

MR. WYCKOFF: Because, for all practical purposes--

| the reason for the question we are asking, and let's get

' down to the bottom line, would be if the diesels don’t run,

| will the air compvessor run ar~ we thought up to now,

everybody told us yes, and you say the answer is no.

THE WITNESS: I will have to check that. I find
that interesting. Let me check that.

MR. CHAFFEE: You may be right.

THE WITNESS: Yes. I am going to check that.

MR. CHAFFEE: What you were explaining is the fact

~ that they don’'t, the diesel start is not qualified based on

the air compressor.

THE WITNESS: That is right. It is based on the

receivers.

MR. CHAFFEE: It is based on the receivers, the air

| compressor is not--

MR. WYCKOFF: I understand, but the question is,
during this event, why didn‘t the air compressor recharge?

Everyone said that it had tc, but it didn't recharge, there










Page 24
you want to get down to the meat of it, there is probably

! another like three or four second delay when, you know, it

switches over from one supply to the other and, you know, 8o

maybe the top is 60 or 65 seconds at the most.

MR. WYCKOFF: I just would remind you, one fellow
made a big presentation, he was sitting in the back of the
| room, and he said, "You know, it may not even be 90, it may
ﬂ be as little as a minute and fifteen or a minute and twenty
1 seconds, " and I went over and talked to him afcerward and he
explained this to me in infinite detail, so different people
think it is different things. That is for sure.

THE WITNESS: It is right at 60 seconds.

BY MR. KENDALL:

Q Does the logic functional test include testing of
that timer, verifying the time?

A If it has a specific sign off for that time, I am
not sure. 1 am not sure if it does. It has the overall
function of that, you know. In other words, it would have
to have the 60 second, the air valve, the 60 second timer
 and then a delay function or a little time or not element in

there before it switches air scpplies. It is a matter of
- charging is what that is, charging of the lines.
Q Uh-huh,
A And to make sure that they are completely charged

- and its pressure entry is fully supplied by that before
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Page 26
initiate the stopping signal after, say, 65 seconds and all

the switching over has taken place and then it takes another

| ten or fifteen seconds for the pressure switches to react.

It is automatic and so=-
MR. WYCKOFF: The next--1 am sorry.
BY MR. KENDALL:

Q Do the reaction time or response time, I guess, of

' the pressure switches and of these timers and everything, do

| they vary a little bit?

A Yes, I am suie they would vary some.

Q So it is not necessarily unreasonable to see the

f timer be 60 seconds cne time and 55 the next?

A I don't think so.

Q Okay, and so, to rephrase this then, there is not

| really much confidence that even though the timer is

| supposed to be set at "6C seconds," that the timer times

| out, the diesel then ran for another 10 or 20 seconds and

I then trippod. The trip may very well have been right at the
i time the timer timed out, because you had a trip signal that

| was bypassed sitting there ready to take you out?

A I did say that, yeah, okay.

| BY MR. WYCKOFF:

Q Could you then explain this? It is just interesting

} in logic. The operators say that when you start the diesel,

' you get a bunch of alarms and then they push the button and
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the alarms go away. Just on a normal start, they say you
get three or four alarme, always get low oil pressure and
high jacket water and a few other things, and they will pop
up for a few seconds and then they push the button--I will
say what I understood, and then you can tell me where I am
all screwed up.

A Okay.

Q And then they go on to say that, "and it is just

standard, " and then they push the button and they go away

- and that is a normal part of starting. That is fine.

And then--but if an alarm was still on, which is
very 'nusual, the alarm wouldn’t go away. They made no

mention that any alarm stayed on on that second start, which

would tell me all the alarms had cleared, so that would mean

| an alarm was still not there, when the machine did stop,

there was no alarm.

MR. KENDALL: Regardless of whether the timer had
timed out or not?

MR. WYCKOFF: Whether the timer had timed .t or

not.

MR. WEST: Would you also clarify which button they

are referring to in your response, pliease?

THE WITNESS: The button they are referring to are

| the ones that I was explaining to you that the silence

| pushbutton initially, then acknowledge, and then reset.
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I think they et into sometimes, maybe they get into
the excitement part, and hit all three, and they are not
supposed to. They are supposed to silence it, so that they
know which alarms had come in and see the first in, and what
alarms are there.

MR, WYCKOrF: Now this was for the normal start now.
They said every time you started, this happened, and so they
just immediately silence them, and that sounds fine to me,
if it happens every time, 1 would do it too, just make them

go away, so if you get a real alarm, you know it, but this

| was--

MR. KENDALL: It would be within two or three
seconds that you would do this.

MR. WYCKOFF: Seconds, but this would indicate there
wasn‘'t a real alarm.

THE WITNESS: Yes. Yes, initially. I think they
will get on like some frequency or something.

MR. WYCKOFF: Yeah, they have got to have--

THE WITNESS: So they have to silence it and they
can, you know, they can make those go away. That is no
problem.

MR. WYCKOFF: The point I was just trying to make,

if that is true, and it may not be, but if that is true,

| that wculd mean there wasn’'t an alarm sitting there waiting

for the timer to go off.
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THE WITNESS: Well, you can’'t tell. You can’'t tell
on the alarms., 1 mean they have no control over it, and
they may silence the initials ones, but the others will show
on the board until after the timer. I mean you can'’t--they
are locked out, they don't come on.

MR. WYCKOFF: 1Is that a fact?

THE WITNESS: Yes, they are locked out. They
don’‘t-~I1 mean.

MR. WYCKOFF: You don’'t =2ven see it on the board?

THE WITNESS: You don’'t even see it on the board

'until after the timer.

MR. CHAFFEE: Just after the timer?
THE WITNESS: You see, the alarms are not only

locked from tripping in, but they are, since a lot of them

are going to be spuriocus type coming up, they are blocked

| out until that time.

MR. CHAFFEE: The trip and the enunciation is

blocked out?

THE WITNESS: Yes. You don’‘t see them until after
that time.

MR. RENDALL: 8o even if there is an impending trip

- where the alarm set point is exceeded, but you haven't

| reached the trip set point, or even, in fact, if you have

passed the trip set point, either way, the windows will all
be blank.
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A Yes.
Q Are you getting a one to one match there?
A Yes.
Q V"hat you have in the control room is the same thing
you have in the generator room?
A That is correct.
MR, WYCKOFF: Why do you get the alarm in the first
few seconds then?
THE WITNESS: The under frequency.
MR. WYCKOFF: 1Is that the only one you get?
THE WITNFSS: I think that is the only one that we

get. It is
MR.
don’t they?
MR.

THE

right?
THE
MR.
MR,

not any of the engines,

WYCKOFF:

KENDALL:

WITNESS:

. KENDALL:

WITNESS:
CHAFFEE:
WYCKOFF:

They do something different though,

Yeah.
Oh, do they?

That is not one that's bypassed,

That’'s right.
Which did they say?

Low jacket water, uh, high jacket

water and low oil pressure.

MR.

CHAFFEE:

That is after the time out, I figured

| there was some time out.

THE

WITNESS:

Right.
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pressure switch and so until you get your normal operating R

| key in, then those are blocked out.

MR. WYCKOFF: Well, I will just lead yuu, we have

been hearing that it is blocked out along with the 60, until
| the 60 - 90 second timer trips, all of the electrical relays
- are blocked out. We have heard it over and over, and they

|| are not.

THE WITNESS: Sixty seconds?
MR. WYCKOFF: Well, the bypass relay.
MR. KENDALL: For whatever time it took.

MR. WYCKOFF: They have assured us, and I couldn’t

- help but believe it.

THE WITNESS: The PS35-B or whatever it is. 1. is a

run anyway.

MR. KENDALL: 8o the electrical trips are always

there?

THE WITNESS: Yeah. Not always, they are blocked

| out until you get up, you know.

MR. KENDALL: They get restored by the tachometer

contacts.
THE WITNESS: That’s right.
MR. KENDALL: Okay.

MR. WYCKOFF: There is a lot of people that don’t

| know how this works, you know.

THE WITNESS: Probably.
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Page 36
plant equipment operators went down to the diesel room
following the first trip, it is my understanding they found
a flag up on a voltage balance relay. Have you looked into
that, did that have anything to do with the trip?

A No, it didn’t have anything to do with the trip. I
am not sure yet why they had the voltege balance relay and
we haven’t seen it on any of the other runs.

MR. WYCKOFF: 1Is that the 160 relay?
THE WITNESS: Yes. I don’'t know what they did to

the face of the panel, you know, it is just, when you look

| at the relay, it is just either the little actuating alarm

hooked into it, this way and that way (indicating), and then
it is this much tolerance in there and, you know, you open
the door fast or something, to chack something out in there,
and it actually picked up the problem, because 1 think
today, on their rounds, they found that reaction to the
media.

MR. KENDALL: Oh, is that right?

THE WITNESS: Yes.

MR. KENDALL: There were people up on top of that
cabinet setting up TV cameras and other stuff and so maybe
that is--okay.

THE WITNESS: 1 really think it is more along those

lines than arvthing else, because what that is looking at

' mainly is a PT failure, a fuse failure, or somethinr like
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Page 41
MR. WYCKOFF: I have a question. In light of the
mid-ioop work coming up, was the work on the diesel done

pretty expeditiously? They were working multiple shifts or

. trying »& nard a: they could, or was it kind of a--

THE WITNESS: It was just a 10-hour shift,

MR. WYCKOFF: Oh, you sold me. Wow.

' BY MR. KENDALL:

Q I would like to ask a couple of questions back to

the Calcon switches, you indicated about the temperature

' calibration problems, could you expand on that a little bit,

if ycu can?

A I can't se¢y exactly why, no, but I am just saying
that on E train, we did find some temperatures that had
calibration problems, and when we went to start up, and I am
not sure what day it was now, one of the starts that we were
about to do, we found--I am sorry, it was not a start up, we

were just starting the first step of cur logic and we were

- capping coff the lines and -~ all the pressure lines and so

we did that as normal and did the first logic type start and
we got a trip and sc we noted that two of the jacket water

temperature switches r¢-e tripped, had stand by temperatures

. probably somewhere armund 160 at the time and the trip

point is 200 degrees and so--
Q So they were 40 degrees off. Did you have--is that

the first time you had reen calibration problems with the

?
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Page 42
temperatuve switches?

A No. We had--actually they had just changed to a
different method, but this was before the Unit 1 first
refuel ing outage and they dii it per & method that was
generated by Calcon and Cooper Industries, r Sheldon O.
Young and it was written up on an RER, whic ' is Resident
Engineering Review type i!iaj &0 that I&C could get some
sort of standard format in calibrating switches and to my
understanding, they were all calibrated in this manner and

then -~ in the first refueling outage -- and they didn’t

- notice any problems at that time. I am not sure who the

people were who were recalibrating them or if they were

| different at this time or what, but there seemed to be some

inconsistencies as to the way the calibrations are taking

| place, whether they were new people or what. I can’t say at

this point.
MR. CHAFFEE: There is a post caliibration?
THE WITNESS: Yes.
BY MR. KENDALL:
Q The temperature switches on the A diesel, some work
was done on those following the event, is that correct?

A I think they were. Again, I can’'t say. I think

- Paul Kochery would probably know more than me on that but I

. believe there was either calibration checks on the high

temperature jacket water s.itches and also I believe a
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Page 43
replacement of the main lube oil pressure sensors.
Q Okay.
A I believe.

Q If one of the ~- I know this is an if game here.
A Yes.
@] But if one of the temperature switches for the

jacket water was out of calibration and if the shut down

timer happened to time out at 80 seconds, that could be a

- possible combination for the trip the first time?

A It couldn’'t have done that, and the reason I say

| that is because the operators recall resetting, having to

reset -- let me back up on this.
Yeah, I think they were the cause.

Q They were cause?

A I was thinking because it was an emergency, an-

. emergency stop type situation and it would have actuated,

and they would have had to reset, you know, because it would
have come in as an emergency stop, but since it was a normal
start, I think in the logic it treats it just as a normal
trip signal. I think that is correct.

Q So you could have had a trip signal sitting there

| based on an uncalibrated, or a miscalibrated--

A Temperature switch.

Q Yeah, temperature switcr and then when th. timer ran

- out, if that sensor was still there, it could have tripped
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Page 44
the switch,
A I believe that is correct. Not one sensor, it would
have had to be two sensors.
Q Yes, high temperatuves are two out of three.
A That is right.
Q Are there any temperatures from Calcon switches that
are one out of three trips?
A Oh, veah, all of the others, the only two that are
two out of--you said temperature? 1 am sorry.
Right..
Yeah, the high temperature lube oil is a one only,.
Q Okay.
MR. CHAFFEE: But was the calibration on the
tempeérature sensor was in error?

THE WITNESS: I Think they were found to be within

| tolerance, I believe they were.

MR. CHAFFEE: They were okay?
THE WITNESS: I think they were. I won't say
pvositively on that one either. Like I say, Paul Kochery

weuld know more and I haven't, you know, 1 haven’t had the

| opportunity or the time yet to research all of the work

acti- ities thac were done prior to, or folloring the event,

- I guoss.

BY MF. KENDALL:

Q Did the date on the calibrations, the as found, and
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Page 45
that type of thing, of the switches that were tested
following the event on the A dierel, there would be a record
of that somewhere?
A Yes, exactly.

MR. CHAFFEE: Well, I understand you are going to be
doing a record search trying to determine what history there
is and trying to flesh this thing out, pull this thing
together?

THE WITNESS: Following the check vuts that we do,

- we will go back and check our maintenance history probably.

MR. CHAFFEE: What do you mean, following your check

| outs?

THE WITNESS: Following the logic testing that we
are planning on doing or starting, I guess, tonight after

the UD signal, okay, we are going to go ahead and do our

| plan testing, logic testing and recheck on the temperature

switches. We are going to, we plan to do the three
temperature switches again and lube o0il temperature switch
and also a lube check following that, and then seven starts,

Just like we did on D train, the whole thing, and once you

' go through that,

MR. CHAFFEE: After you have completed all of this

testing, then you are going to go through the history, is

that what you are saying?

THE WITNESS: That’s right, because, you see, you
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are nct going to find surely the same problem, I mean we
haven’'t run into this problem, this specific problem that we
have any time before. Okay, so the only way you are going
to find out what it was is to go through, do logic testing
and temperature or whatever else that you can do physically
on the E train,

MR. CHAFFEE: How do you know you are going to find
it that wey, I mean you didn't find trips on Unit 2°?

THE WITNESS: I don’t know that, but that is the
first place to start.

MK. WYCKOFF: I do have one question to ask you. I
don‘t know, it just seems--

THE WITNESS: Can I finish?

MR. WYCKOFF: Oh, I am sorry.

THE WITNESS: 1 had one follow up. 1 mean, because,

- if you go, if you go and find something, and say you think

it is in the logic, you are speculating then, you think it

is in th2 logic, you think it is a temperature switch.
Obviously, we have had temperature switches or pressure

switches to go back in the past, okay, so you do a main

- research on that, you find something. Obviously, you are

| going to find it emphatically. Logic, back during start up,

- maybe we hac some problems there like I mentioned before,

but, ultimately, you are not going to find it, you are not

ﬁ going to know until you go into the logic testing anyway.
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MR. CHAFFEE: Yeah, but how about, let's take, for
example, that you go back and you look at the history and
you find it, in most of the cases or in five percent of the
cases, you don’'t run into these problems because the diesel
hasn’'t been run for a long period of time.

THE WITNESS: There are no cases like that,

MR. CHAFFEE: Are you sure?

THE WITNESS: Yeah.

MR, CHAFFEE: Well, is it--

THE WITNESS: I mean there are no logic failures, 1
mean, except, like I said during the start up.

MR. KENDALL: Well, the problem hasn’'t been found
yet. If you find the problem and know what it is, it seems

like it still wovld be worthwhile to do a maintenance

| histcry search--

THE WITNESS: Yes.

MR. KENDALL: To see if it is truly a one of a kind

 typed thing.

THE WITNESS: 1 think it would.
MR. KENDALL: OCr there might be a connection, maybe

you can identify it as a new type step to the possible tests

| You need to add or something.

THE WITNESS: 1 agree with that, yes.
MR. CHAFFEE: The thing I feel uncomfortable about,

there seems to be a pattern of a problem with the diesel
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MR. KENDALL: Impurities in the medium that is being
senged?

THE WITNESS: 1 don’‘t--you know, it is definitely
not on the temperature switches and presgure-~I wouldn't, I
couldn’t answer that. I weuldn’t think so, but I couldn’'t
answer it for sure,

MR. KENDALL: Okay.
BY MR. KENDALL:

Q On an emergency start, all but four diesel generator

trips are bypassed. In corder to reinstate those trips,

. you have to reset the -~ you have to do a reset locally,

' does that require stopping the engine?

A No.
Q So you can reinstate those trips locally?
A That's correct, you just have to clear your initial

- signal and then it is called a reset from local is what it

is called on the panel, just push that button and it goes

| back to the normal shutdown, it is systematic.

Q So as far as the diecel is concerned, instead of
starting on an emergency start, it is like a normal start?

A That is correct.

' BY MR. WEST:

Q Could those resets come from the control room?

A No, it has to be at the diesel.

Q There is no emergency start either from the centrol
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room?
A That s correct.

MR. WYCKOFF: Ten, are you a ten second start, or
have you got an extension on that?

THE WITNESS: We have like 11-1/2 seconds or
something like that. But a diesel always comes up, as you
probably know, and it comes up in about 6-1/2 or 7 seconds.

MR. WYCKOFF: You have got your tech spec at 11 or
127

THE WITNESS: 11-1/2, I believe,

MR. WYCKOFF: I had one¢ other thing. I guess, gee,

it seems to me it would be very helpful if we could have

this stuff come up in the alarm windows, even though the

' timer hasn’t gone out, so you can see what is coming along.

- Some guy can look up there and see. It may go out, but he

- can see, my gosh, lock at that,

THE WIUNESS: I can’'t disagree with that.

Mk. WYCKOFF: Can’t you do that?

THE WITNESS: Uh, it is something we might look at,
as a matter of fact, well, yes, that is something we might.

MR. WYCKOFF: 1 would think you would want to know.

THE WITNESS: Yes.

MR. WYCKOFF: It isn’'t so much that when I get to 60

- seconds the thing is going to shut down, but just the

knowledge that--otherwise, you don’t even get to peek at
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did this, and they all said, oh, yeah, it did this.

TAE WITNESS: 1 think they were just trying to say
that it is possible. I hope they weren't trying to say that
it did happen.

MR. CHAFFEE: That is what they said.

MR. WYCKOFF: They were trying to explain that the
air got down to 150. The operators said, the air pressure--
when they looked up prior to the third start, the air
pressure was 150 pounds and they were trying to explain how
did the air pressure get down so far.

MR. CHAFFEE: Yeah, that is when they told us the
diesel always starts in much less than five seconds and that
the reason for that, that is why they kept the five seconde

in here, but you just said it takes 6-1/2 seconds to start,

- and now I am confused.

THE WITNESS: No, it takes 6-1/2 to 7 seconds to
come up to rated speed and voltage,

MR. CHAFFEE: But what he was talking about, the
requirement from the tech spec gives is 11-1/2 seconds,
Okay, you receive the start signal for tive seconds.

THE WITNESS: It is there for five seconds.

MR. CHAFFEE: It is there for five seconds and it is

blocked again by the valves.

THE WITNESS: That's right,

MR. CHAFFEE: But these valves, these valves are
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MR. KENDALL: Okay.
THE WITNESS: Also though, if you air start,

: compressors charge from, say, 220 to 250, you know, they

should cut on at 220 plus or minus five pounds.
MR. KENDALL: It might have been at the low end.
THE WITNESS: Whatever 220 would mean.
Mit, KENDALL: It might have been at the low end when

| this whole thing started?

THE WITNESS: VYes, and then you have got twy other

starts prior to that., You know, maybe it is sitting down

- new around 160 or 170 range or whatever,

MR. CHAFFEE: How much does the pressure reduce on

; each start, assuming you--

THE WITNESS: It depends on, well, it depends on
which start it is, but initially, it could drop down to 130
pounds, but then after that, it goes, you know, it goes

less. We should be able to give, I don’'t know, probably 7,

| maybe even B starts out of each receive.

The 150 is the block, you know, it is the cut off

for automatic start,

MR. CHAFFEE: But they will actually start at a

| lower pressure, if you can override the block, won't they?

THE WITNESS: They will start manually at a lower

. pressure. 1 don't think, I can check and see, I don't

remember if it will start as an emergency start,
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A Considerably.

BY MR, WEST:

Q Do other plants have that kind of feature, is the
technology there to provide it?

A Yes, it is.

BY MR. KENDALL:!

Q For the pneumatic design?

A well, I think there is a couple of different avenues
that you can take, one being non-Q, you are talking just
which alarm is coming in, I think you have a little, uh, and |
I am not familiar with any of that by any means, because we
have just been talking it over here in the last--today,
actually, and so little PCs that they can put inside there

just for, to give you a record of which alarm comes in, and

- which comes in first, and so it is a nice print out to have,

and that's, you know, that is one level, and then the next
level is obvicusly getting it into the sensors.

Q Into the air system?

A Yes.

Q It would seem like that all of thie stuff is
actuated by pressing switches anyway, and I guess breaking
the pneumatic signal to the electrical signal.

A It is.

Q And it sounds like, given that, that you have

- already got that and it goes to an alarm, you could also off
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think maybe filters are checked maybe every i8 months or
something, or every five years, [ don’t know.

MR. CHAFFEE: Do you know, is pneumatic tripping in

' contrel, ie that the state-~of-the-art for diesel?

THE WITNESS: Pneumatice?

MR. CHAFFEE: Yeah.

THE WITNESS: 1 don't think so.

MR, KENDALL: Just the copposite?

THE WITNESS: Probably so. That's the dark ages for
diesel?

THE WITNESS: I don’'t know if it is dark ages, but

' their reason for doing it was it wus a reliable, supposedly

reliable type system back when they were initially doing the

design, and I believe that is their reason for using the

- diesel unit at that time. Their past experience had Leen

good with pneumatics.

MR. CHAFFEE: Was there any discuesion in the owner

- group meetings of going to something--

THE WITNESS: In the owner group meetings?

MR. CHAFFEE: Yeah, going to something new.

THE WITNESS: Yes, quite a few of the owners, they
are asked to--considering, weighing off the possibilities of
going to some sort of solid state system, I think.

MR. CHAFFEE: And why is that?

THE WITNESS: Mainly, I think it is the problems
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of««1 guess it is the problems with the--1 would have to say
problems with the pressure switches and stuff and the way
thoy relate with the logic. Those darn things are so
timely, you know, to calibrate the temperature sensors and
pressure sensors and the problems that have existed
throughout the industry, I believe, with these type sensors
being pneumatic. Sometimes they are difficult to get set
up. 7Time consuming, you know,

MR. KENDALL: The pressure switches that you have
experienced or the industry has experienced the difficulty
with are the sensors. They are not the pressure switches,
internal or the panel?

THE WITNESS: The panel switches are fine and 1

~don’'t think they even recommend touching those until the

. five-year outage which is something we are going to look at

| changing. We did have people go in and just do a wholesale

| calibration of all of the pressure switches and relays and !

!
w
!
!

|
|

think we are going to back up to five years on the relays
and also the pregsure switches inside the panel, they don‘t
pose any problem to us, but, yes, the sensors, the
temperature and the pressure sensors that are on the engine.
MR. CHAFFEE: Can you explain why it is so difficult
to set those up? 1 don’'t understand the mechanics of it.
Maybe just explain to me what the sensors are like, what is

a pneumatic sensor, how does it work?
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| one degree temperature d.fference in the set point and so it

. looks like if we are having a calibration problem, they

aren’'t using the vendor’'s procedure properly, because it
seemed to work just fine yesterday when we checked that one

sensor, but it is time consuming, and 1 think possibly, and

1 can’t say documentation by any means from other companies,
~but 1 believe some of the temperature sensors may have a

j tendency to trip down or drift over a period of time, and

- so--~and I can’'t say if it is 18 months or what, you know,

I and so-~but, I think that is the main thing that I can see

| with 1.

The logic itself, you know, seems to me anyway--we

. haven’t had that much problem with it. I don’'t know what
- other plants have had, but the logic elements themselves

~ Just haven’t given us that much of a problem,

MR. CHAFFEE: What would your best guess be ag to
what went wrong with the diesel?

THE WITNESS: You know, it could be so many things,

| to guess, I would have to say, something similar, not in the

specific nature, but something similar, it could have

| actually been some pressure switch, pressure switch

| calibrations.

It is not--that is not something that normally shows

ﬁ up intermittently. Okay. Usually--

MR, CHAFFEE: It is something borderline or
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something?

THE WITNESS: Yes, usually if you have a problem
with them, I mean they are going to trip you, and they sure
didn’'t trip us in any of the other runs, and so, you tend to
think it is not that.

MR. CHAFFEE: What are the clearances in between the
set point for a pressure switch and the existing-~1 mean, is
it in the 50 percent margin or is it really close, or do
you have tny ieeling for that?

THhE% WITNESS: Yeah, it is quite a bit. As far as
pressure s./itchor?

MR. CHAFFEE: Yes.

THE WITNESS: Pressure switches, like the lube oil
pressure switch, the set point is about--it is either 30 or
35 pounds pressure on the system. Okay, and so it has to
see that in the actual trip pressure of the pneumatic side
pressure for that switch is, I think it is around 45, 1

think is what they go by, 45, and the temperature switchee,

- You have got a gradient, you know, those switches trip at,

those sensors trip at 200 degrees which correlates probably
to the same amount of pressure, around 45 pounds.

MR. CHAFFEE: Okay, and what is the normal
tennperature?

THE WITNESS: Operating temperature?

MR. CHAFFEE: Corpared to the 200, what is the
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norm?

THE WITNESS: At full load, you don’'t see anything
- like that on a loss of offsite power. We are probably
- seeing, especially at that time, they were probably seeing
about 2,000, you know, 2,000 kw, but at full load, you are
seeing 171.

The next best guess, I could say, or two other
pogsibilities I can think of are there are a chain of
- pressure switches that are inside the panel and they were,
| you know, calibrated this past time that are only actuated
| during loes of offsite power condition.

Okay, there are chain PS44 switches. Okay, if there
was a leak in one of the connections for these pressure
switches, when they put them back on, there may have been a
. small pneumatic leak at one of these switches, that is a
: poesibility, That is something we will check during this,
| during our post-load checkout and the other thing is just,
I it should not be a slight timing problem within the logic or
else we should have gotten alarms in, but, you know, you
really can‘t tell until you get in there. Maybe it is the
| pressure switch, P3, that could have even caused it. You
ﬂ know, if the timing--if it didn’t switch over at the proper
I time, or the set po.nt on P3 is a little, just a little on
the border line maybe.

But I have looked at the sheets, the calibration
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