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1 UNITED STATES OF AMERICA
. ,

2 NUCLEAR REGULATORY COMMISSION
f):

:.%)
3 +++++

~

'4 ATOMIC SAFETY AND LICENSING BOARD

5 HEARING

6 -------------------------------X-

7 In the matter'of: : 50-424-OLA-3

~8 GEORGIA POWER COMPANY, 91, al . : 50-425-OLA-3

:9 : Re: License Amendment

: (transfer to10 (Vogtle Electric Generating

11 Plant, Unit 1 and Unit 2) : Southern Nuclear)

12 : ASLBP No.
!

13 ------------------------------X 93-671-01-OLA-3
~

|t :

14 Tuesday, September 19, 1995 )
|

15 Hearing Room T 3B45

16 Two White Flint North

!
17 11545 Rockville Pike

18 Rockville, Maryland
,

19 The above-entitled matter came on for hearing, '

:
,

20 pursuant to notice, at 8:55 a.m. ;

21 BEFORE:

i
22 PETER B. BLOCH Chairman

;

23 JAMES H. CARPENTER Administrative Judge

24 THOMAS D. MURPHY Administrative Judge

f"t) ;-
N-

-25

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIB3RS

1323 RHODE ISLAND AVENUE, N.W.}-
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11 APPEARANCES:
,

i

' ,. ;
;
u

-3 On behalf of-the NRC:

4
;

5 CHARLES A. BARTHi ESQ.

6 JOHN HULL, ESQ.

7 MITZI A- YOUNG, ESO. ;.

i
*

8 of: ' Office.of the General Counsel j
t

'9 U.S. Nuclear Regulatory' Commission
:
'

10 Washington, D.C. 20555
.?

11 (301) 504-1589
:
,

12
,

13 On behalf of the Licensee:
(O '

A/2 -

14 ,

15 ERNEST L. BLAKE, JR., ESQ.
,

16 DAVID R. LEWIS, ESQ. ;

17 of: Shaw, Pittman, Potts & Trowbridge
|

18 2300 N Street, N.W.

19 Washington, D.C. 20037
,

20 (202) 663-8474

21 ,

l

22 4

23
.

_24
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.1 s APPEARANCE.g: (cont . )

2p !

V
'

,

3 JAMES E. JOINER, ESQ. -

$
4 . JOHN LAMBERSKI, ESQ.

,

5 WILLIAM WITHROW, ESQ.

6' of: Troutman Sanders' ,

!

7 Nationsbank Plaza, Suite 5200

'8 600 Peachtree Street, N.E.
,

P

9 Atlanta, Georgia 30308-2216

:10 (404) 885 3360 3

!

11

12 .On behalf of the Intervenor:
,

13

0 .14 MICHAEL D. KOHN, ESQ.

15 STEPHEN M. KOHN, ESQ.

16 MARY JANE WILMOTH, ESQ.
f

17 of: Kohn, Kohn & Colapinto, P.C.

18 517 Florida Avenue, N.W.

19 Washington, D.C. 20001

20 (202) 234-4663
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:1 I.N.D E X.

- 2 -WITNESSE DIRECT | CROSS.-REDIRECT -RECROSS BOARD
'

,v
i3 Howard. Hill'and ;

f

4 Lewis. .R. Ward 14246 ~14445 14255

5 By'Mr. Kohn 14253 14258 i

16 14255 14261 |
1

7 '14258 14265

8 14261 14270- i

,

9 - 14267 14274
;'

,

10 14270 14280 ,
.

,

11 14276 34286 I
!

12 14286 14292

'13 14298 14307
p:

- 14 14351 14341

15 14360 14348

16 14382 14359

17 14397 .14379~

18 14411 14401

19 By Ms. Young 14418 14410

20 14425 14421

21 14436- 14425

.22 .By'Mr. Kohn- 14439 14427

23 .By Ms.-Young- 14442 14436

24 'By Mr. Kohn. '14449 14443-

.

r.e h
. (/ 25 14447'

s
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1 EXHIBITS

- 2 EXHIBIT NO. DESCRIPTION IDENT REC'D

3 Rebuttal, Hill and Ward

4 BOUND FOLLOWING PAGE 14249

5 GPC II-195 Hill / Ward Exhibit A (BOUND) 14250 14250

6 GPC II-196 Hill / Ward Exhibit B (BOUND) 14250 14250

7 GPC II-197 Hill / Ward Exhibit C (BOUND) 14250 14250

8 GPC II-198 Ward Exhibit H 14253 14253

9 INT II-257 3-12-90, letter Hairston 14257 14258

10 INT II-11 Quality Standard 14306

11 INT II-258 DG-1A air receiver... 14322

12 INT II-260 01-21-90, cover Ward 14362 14365

13 INT II-261 est of Daily air leakage 14372

i !
14 INT II-262 amount of water...any presr. 14372~'

15 INT II-263 amount of water.. 240 psig 14372

16 INT II-264 water formation, air supply 14372

17 INT II-261-264 BOUND FOLLOWING PAGE 14372 !

18 INT II-265 Time line sequence 3542 14415

19
I

20

|

-.~

'v'
'
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1 P-R-O-C-E-E-D-I-N-G-S- i-

'

2 (9:00 a.m.)| s
. \~) |-

3 CHAIRMAN BLOCH: Good morning. The hearing !

i

4 will.come to' order.

5 The Board is prepared to rule on the motion to

a' 6 strike testimony of Hill and Ward and conduct additional

f 7 discovery. We have already ruled on the motion to' strike,

8 but what we're going to rule on this morning is the
r

!' 9 ' individual requests for discovery. Those requests _begin
4

10 on page 22 of the motion, and the response of -- Georgia

11 Power begins responding to it on page 13. ]
,

12 You'll note that with respect to request f
i'

13 number 1, some of the' requested documents have been ;

/"% |
t(_/ '14 provided. We deny the remainder of the request, as there
'

t

11 5 is no good cause explanation as to why the information was
.

16 not requested during the lengthy discovery period.

17 Request number 2 is denied without prejudice |

18 to hearing this matter, if there should be a remedy phase.
<

:

19 Request number 3 is denied on the grounds that ;

20 there is already a stipulated demonstrative aid number 4, ;

!
21 and that, therefore, there is no need for further [

;

22 discovery on the basis for the stipulated exhibit. |
,

1

23 Request number 4 is granted, based un the ;

24 detailed showing of cause, company specific request.

25 Request number 5 is denied, although it may be

NEAL R. GFH)SS
QURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

(302) 234 4433 ' WASHINGTON, D.C. 20005 (202) 2344433
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,
- ]

S1 : relevant'to'the relief' phase, t

. . .!
"

< 2 | Request; number 6' is 'al' o denied with| respect , '}s

..( ?
- ;,

. ,
,

. .t

;' :3 .to this1 phase of'the proc'eeding. !
.

i4 'RequestLnumberi-7"is, denied. The root cause of
;

* '
>

. . . .

V ,5 'the failureEis'not an issue; and, therefore, subsequent- -

;- >[ L6 events are not relevant to whether there were wilful' ;

a
7 misstatements. ;

'

9

s

8 Request number'8'is granted, with respect only
c

9 tofthe"MWOs' issued during 1990~that have not already been 1

t

10 - produced., We don't know if'there are such MWos, but we

11 consider that portion of'the request should be granted. [
'

!

12 Request number 9 is denied. Relevant dew '

.
13 point data are stipulated in'Intervenor's demonstrative

. |
'

14 aid' nurrber 4, and anything after 1990 is not considered ;
-:

15 relevant.
!

:16 Request number 10 is granted, because we
-!

l'7 consider it relevant to the possible cause of the ]
i
>

:18 allegedly defective dew point instruments. I'm sorry, the
.j
5

'19 possible reuse, not the'.possible cause, the possible reuse
-|

20 of allegedly defective dew point instruments.J

!

21 MR. BLAKE: To the end of '91, Judge?
i

:22 CHAIRMAN BLOCH: 'The end of '91, that's |
!

23 correct! 4

!

24 Request number 11, we're going to order as a J,
.

25 matter of an.' adequate. record. We ordered this discovery

NEAL R.' GROSS
'

s

COURT REPORTERS AND TRANSCRIBERS'

^' 1323 RHODE ISLAND AVENUE, N.W. : i
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1 in order to ascist the Board in having a full'

2 understanding of the issue, but without determining thate,s

L|'
3 the 1995 incident is litigable.

4 Request number 12 is denied.

5 Request number 13 is denied. No adequate

6 showing of cause. Root cause is not an issue. Not

7 relevant to misrepresentation.

8 Request number 14 is granted. We consider it

9 directly relevant to the testimony that was submitted. Of

10 course, if there is discovery requested of Cooper, then a

11 subpoena request should be submitted.

12 Request number 15 is denied. It is beyond the

13 scope of this proceeding, and it also was previously
,

T
'

1
' ' ' 14 discoverable.

15 Request number 16 we consider overly broad.

16 However, Georgia Power Company should produce all !
i

l.17 documents provided to, and reviewed by or relied on, by

18 Hill and Ward, with respect to matters directly or

19 indirectly related to the scope of the witness' testimony.

20 So it's limited to the scope of the testimony. But to the

21 extent that there were documents provided to them that

22 they relied on, those should be provided.

23 With respect to the requests, these are

24 requests for the Board to exercise its discretion, and we
--

i_/ 25 will deny all of those except the ones we commented on.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

(202) 2344 433 WASHINGTON. D.C. 20005 (202) 234 4433
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1 Th firct part of request number 2 concerning

2 completion of the fax transmission that is already part_of,s

i )

3 Intervenor's Exhibit II-215 is granted, subject to

4 possible claims of pr'ivilege.

5 Request number 4 is granted, but it may be all

~6 documents to the present, or it may stop if the instrument

7 was recalibrated and declared back in service. So you can

8 stop'the records on Alnor VP 2466, if it's placed back in

9 service. Otherwise, it should be from the date to the

10 present, just to find out what the history of that

11 instrument is and whether or not it was considered

12 officially to be defective. Those are all of the grants

13 on that portion of the order.

' 14 We have Mr. Hill and Ward this morning, is

15 that correct? Do we need to record anything on the record

16 about the stipulations reached about the other two

17 witnesses?

18 MR. MICHAEL KOHN: Your Honor, I don't think

19 we need to put anything on the record at this time. I

20 think counsel, during a break, can reduce things to

21 writing, or at some point put it on the record in the

22 final form.

23 CHAIRMAN BLOCH: All right.

24 MR. BLAKE: The outcome, from the Board's
,f

il 25 standpoint, was that there is not going to be a need to

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE N.W.

(202) 234 4433 WASHINGTON. D.C. 20005 (202) 2344433
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1 'callLeithsr-of the''twoEwitnceses.
'

A ,: [2 CHAIRMAN BLOCH: Well, we just want to make

kf
13 sure there's noifurther argument about what the

.
,

4 stipulation'.was,1 so'---

;

-5 -MR. BLAKE:' While Mr. Ward and Mr. Hill are

6 . coming, there are two documents today for the parties.

'7 . It's the rebuttal 1 testimony for this panel of Hill::and

8 -Ward,Jand it's.the~ affidavit of Lewis A. Ward dated
P

>9 . September 1.

10 CHAIRMAN BLOCH: Good morning. Mr. Ward,

11 .welcome:back. Mr. Hill,'welcome to our proceeding.

12 I'd like to provide you with some information

13 about your obligations before we start.
-q

14 WHEREUPON,

-15 LEWIS A. WARD

16 AND

17 HOWARD T. HILL
,

18 were called as witnesses by Counsel for the Licensee and,

19 .having first been duly sworn, assumed the witness stand,

20 were examined and testified-as follows:

21 CHAIRMAN BLOCH: And would each of you please

'

22 identify yourselves by name and present position, for the

23 . record?.

124 WITNESS WARD: .I'm Lewis A. Ward, an'd I'm.--

W
-\./f ' L25 my.titl'e'iscnow Mana'ger of Engineering and Licensing for

, .

NEAL R. GROSS ',

COURT REPORTERS AND TRANSCRIBERS -

'1323 RHODE ISLAND AVENUE. N.W. '*

s - (308) 3344433 WASHINGTON, D.C. 20006 .(202) 2344433'
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- 'lpr,
.

'
v ;

,

"1 Wogtle~..

o
''

,
.

.
i

:L5 .

'~

2 1 WITNESS: HILL': Myjname-is Howard' Hill. LI'm a|- !

k7-9]
, ,

'

'~ '

3 Consulting ~ Engineer inLprivat'eipractice.-
- .,

i

4 ; DIRECT. EXAMINATION.) ]
'

q

5 'MR. BLAKE: Mr.'HillL Mr.. Ward, do you?have'

-
1

.J
,

;6 -available to you a copy.of a document entitled." Rebuttal ~'G |

*
;

,

'

17 Testimony and'Responseslto Board Questions.of.Howard T. ;
,

8 Hill and Lewis A. Ward on Diesel Generator Air. Quality, .

,

C
9 Issues'." dated August 21, 1995? -[

'

, .

|
i,

%'<'' '10 WITNESS' WARD: Yes.
,

. . i
11 WITNESS HILL: I do. ,

fo

12 MR..BLAKE: JAnd were.each of you involved in I

i

. .. !13 the preparation of this document? And,- if so, would you |

b" 6- .

!

!

:14 describe how?
'

v

15 WITNESS WARD: Yes, I was prepared -- I was
;

16 involved in the preparation of part of this. Basically, I

l'7 'provided answers for questions that were outlined for --
:
i
'

18 ,by Troutman Sanders.
,

.19 MR. BLAKE: And are those answers indicated in
o ;

,

,

20 this testimony by your name appearing before the response

21 : portion?'

. ,

WITNESS WARD: Yes.22 '
'

i>

23 .MR. BLAKE: And,. Mr. Hill, how about you?
,

24 .WITNESSlHILL: I was also involved in'the ,-

if3
. 25 preparation'.of a portion of this, testimony. And as in the !

)

N [.
_

y a
'i

: NEAL R. GROSS - i< '
.

COURT REPORTERS AND TRANSCRISERSg ;.
4 ^ .1323 RHODE ISLAND AVENUE N.WJ j

, , ,

; WASHINGTON, D.C. 20006 i (act) 2344433 |J .. M 8944438 -
,
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1 case of Mr. Ward, I.provided answers to questions raised'
~

2 by.the'' attorneys'of,)in this' case,-Sha'w Pittman. I'
~

3 ' reviewed the - and commented'on'tb drafts that were

-4 -provided back to_me on.those answers,z 'and' reviewed'and

5 approved the. final version.

6 MR. BLAKE: Now, as corrected by each of you,

7 is 'this testimony true and accurate, to the best of your
,

8 knowledge and belief, or do you'have any additionai
.

9 corrections to make to it?-

10 WITNESS WARD: I have some corrections to make

11 -to it,'on.page --

12 CHAIRMAN BLOCH: Could you hold for just a

.

13 second? I need-to run to my office.

'l
14 (Whereupon, the proceedings were off the'"

'15 record briefly.)

.Mr. Ward, you were indicating that' 1'6 MR. BLAKE: :

17 in' addition to whatever corrections or modifications you

'18 made in the course of developing the draft testimony, you

.

19 still'have some. corrections to make to-this testimony

20 which-is distributed. Can you do those?

21 WITNESS WARD: Yes. Page 1, line 7, I'm in a

'22 -new job position. My title is now Engineering and
.

:23 Licensing Manager. And the rest of them are typographical

H24 errors. .Page 12,.line 17, the last word should be

1" orifice" instead of " office." Page 13, line--2, the last25

NEAL R. GROSS i

!
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

(see) 334 4433
-- WASHINGTON, D.C. 20006 . (202) 234 4433
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1 word should be " orifice."'

2 MR. MICHAEL KOHN: What page?
7.~
t i
V

3 WITNESS WARD: 13, line 2, last word. On

4 page 18, line 1, the date should be May 3, instead of-

5 May 30. And that's all.

6 MR. BLAKE: Mr. Hill, do you have any

7 additional corrections to make?

8 WITNESS HILL: I have no additional

9 corrections. To the best of my knowledge, it's true and

10 accurate testimony.

11 MR. BLAKE: Now, with those corrections, is

12 the testimony correct and accurate, to the best of your

13 knowledge and belief, both of you?
A.
! /
'

11 WITNESS WARD: Yes."'
1

15 WITNESS HILL: It is.

I

16 MR. BLAKE: And do you adopt it as your

17 testimony in this proceeding? |
l

18 WITNESS WARD: I do.

19 WITNESS HILL: I do. |

20 MR. BLAKE: Judge Bloch, I would ask that this

21 testimony, the rebuttal testimony of Howard T. Hill and

22 Lewis A. Ward be accepted into evidence in this proceeding |

23 and be physically incorporated into the record just as

24 though read.

s

L) 25 CHAIRMAN BLOCH: Gentlemen, do you understand !

|

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.
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1 that when we do this, it's the same as if you had read the

I2 testimony or spoken the testimony aloud in the hearing?-s
( )
s.2

.3 WITNESS WARD: Yes.

4 WITNESS HILL: Yes. ,

5 CHAIRMAN BLOCH: Both witnesses have indicated

6 that they understand. The testimony is admitted and may

7 be bc into the transcript at this point.

8 MR. BLAKE: Do you have available to you,

9 along with the testimony, a docunent, Mr. Hill, entitled

10 " Professional Resume, Howard T. Hill, Consulting

11 Engineer"? This document would have been attached to the

12 testimony as your Exhibit A.

13 WITNESS HILL: I have that document.
A
'''/*

14 MR. BLAKE: And are you familiar with this and

15 prepared to answer questions about it?

16 WITNESS HILL: Yes, I am.
f

17 MR. BLAKE: Mr. Ward, is there attached also
|
,

18 to this testimony a document entitled " Hill / Ward Exhibit

19 B, Vogtle Experience with Calcon Sensors and Diesel

20 Generator Trip Circuits"?

21 WITNESS WARD: Yes.

22 MR. BLAKE: And are you familiar with this

23 document and prepared to answer questions about it?

24 WITNESS WARD: Yes.

("s
(_) 25 MR. BLAKE: And is there also, Mr. Ward,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS ]

1323 RHODE ISLAND AVENUE. N.W. |

(202) 234 4433 WASHINGTON, D C. 20005 (202) 234-4433
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4 UNITED STATES OF AMERICA
:
: NUCLEAR REGULATORY COMMISSION

Before the Atomic Safety and Licensina Board

In the Matter of ) Docket Nos. 50-424-OLA-3<

) 50-425-OLA-3*

4 GEORGIA POWER COMPANY, )
: et als ) Re: License Amendment
j ) (Transfer to
i ) Southern Nuclear)
.; (Vogtle Electric Generating Plant, )
; Units 1 and 2) ) ASLBP No. 93-671-01-OLA-3,

1

4

1

.

4

| REBUTTAL TESTIMONY AND RESPONSES TO BOARD QUESTIONS OF
,

HOWARD T. HILL

-.

!

LEWIS A. WARD.

f ON
:

; DIESEL GENERATOR AIR QUALITY ISSUES

!

1

!
,

f

:|
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i
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:
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; 1 REBUTTAL TESTIMONY AND RESPONSES TO BOARD QUESTIONS OF
2 EONARD T. RILL AND LEWIS A. WARD'

3
'

4 Q. PLEASE STATE YOUR NAME AND POSITION.

5 A. (Hill) My name is Howard T. Hill. I am a Consulting Engineer
!

1 -6 located in Novato, CA.

7 (Ward) My name is Lewis A. Ward. I am the Maintenance Support

! 8 Manager for the Vogtle Project in Birmingham, Alabama.

l4

i

| 9 Q. WHAT ARE YOUR PROFESSIONAL QUALIFICATIONS?

| 10. A. (Hill) My professional qualifications are summarized on my
(

| 11 resume, which is attached hereto as Exhibit A.

12 (Ward) A sumary of my professional qualifications was

f 13 previously attached as Exhibit A to my prefiled testimony on air j
l.

quality issues and admitted into evidence as GPC Ex. II-59. |! 14
4

-

)

|
; 15 Q. WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? !
;

j 16 A. (Hill, Ward) The purpose of this rebuttal testimony is to

17 respond to several issues raised in the Pre-Filed Testimony of ;;
;

18 Allen L. Mosbaugh concerning diesel air quality, licensing j
'

| 19 requirements, and dew point measurements. An additional purpose of

j 20 this testimony is to respond to various questions raised by the
!

21 Atomic Safety and Licensing Board.'

|

1

- 22 Q. DR. HILL, WHAT IS YOUR EXPERIENCE WITH AIR SYSTEMS?

! 23 A. (Hill) I have 29 years of varied engineering experience,

24 principally in the fields of testing, measurements, and failure

25 analysis. This includes over 15 years in the area of reactor
I

is 26 containment leakage rate testing. My work in containment leakage
!

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

.' |.

'

,

!

l' rate testing includes determination of water vapor concentrations i
/~'\ |

V 2 in containment atmospheres, and assessment of condensation and

3 evaporation under various pressure and temperature conditions. I

4 have developed numerous schemes for improving the reliability of
5 measurements and interpretation of data.

6 Q. DR. HILL, PLEASE DESCRIBE YOUR FAMILIARITY WITH THE DIESEL AIR

7 START SYSTEM AT PLANT VOGTLE.

8 A. (Hill) I have personally reviewed documents, including

9 drawings, specifications, and design criteria for the diesel air

10 start system at Plant Vogtle. In addition, I visited the site and

11 personally inspected the diesel buildings. I interviewed several

12 Georgia Power personnel who are familiar with the diesel air start

13 system at Plant Vogtle. I also studied the control logic system,

. U 14 and walked down the 1A diesel air start system.
i

l
'

i 15 LICENSING REQUIREMENTS FOR VOGTLE DIESEL AIR START SYSTEM

|

16 Q. MR. WARD, ON PAGE 17 OF MR. MOSBAUGH'S RETYPED PREFILED
I

17 TESTIMONY, HE ASSERTS THAT "THE PLANT VOGTLE FSAR COM(ITS TO ;

i |

18 MEETING THE DEWPOINT REQUIREMENTS OF THE ISA STANDARD [ISA S7.3-,

;

19 1975]." ON PAGE 19 OF MR. MOSBAUGH'S RETYPED PREFILED TESTIMONY,

20 HE CLAIMS THAT "THE ISA STANDARD REQUIRES 32 * F DEWPOINT AIR- OR
.

DO YOU HAVE AN OPINION ON THIS TESTIMONY?
'

21 LOWER . *
. . .

22 A. (Ward) Yes. The Vogtle FSAR does not commit to apply ISA

23 S7.3-1975 to the diesel generator starting system. The diesel

2

- - - -
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1 generator starting system. is addressed in Section 9.5.6. of the

i 2 FSAR, previously admitted as Board Ex. 3 and GPC Ex. - II-98 (B) .
. -

3 That section makes no mention of or reference to the ISA Standard.
.

:

4 Q. MR. WARD, WHAT DEW POINT COB 91I'IMENTS ARE MADE IN SECTION 9.5.64

5 OF THE FSAR?.

1 i

6 A. (Ward) FSAR Section 9.5.6.2.2, which describes the system ~ j;
,

!

j operation, states that the pressure dew point of the air dryers is !7

|
*

||
8 factory set at 35'F, which is more than 10*F below the minimum

h 9 design temperature of 50*F for the diesel generator rooms. The |
' !
j 10. FSAR Table 9.5.6-1 (Sheet 1) lists 50*F as the dew point of air j

1

11 leaving the dryer. This design was accepted in Section-9.5.6 of
!

12 the NRC Staff's Safety Evaluation Report, previously admitted as
;

!
: 13 Board Ex. 4.

14 Q. DR. HILL, IS THE NRC's ACCEPTANCE OF THE VOGTLE DIESEL START
I;

i 15 AIR SYSTEM CONSISTENT WITH NRC GUIDANCE? !

!

| 16 A. (Hill) In my opinion, it is. The NRC's Standard Review Plan
|- :

| 17 has a specific chapter on emergency diesel engine starting systems, |
'

i ,

18 Chapter 9. 5. 6. Section II.4 provides suggested acceptance criteria |i

!. .

for starting air, and provides that " starting air should be dried |19
. l

.

4

i 20 to a dew point of not more that 50*F when installed in a normally )
1,

| 21 controlled 70*F environment, otherwise the starting air dew point !
i |

22 should be controlled to at least 10*F less than the lowest expected
i I

j 23 ambient' temperature." It is my opinion that the diesel starting |

':

24 air system addresses this guidance in two ways. First, the dryer I

D i3

:
,

'
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| 1 set point for dew point is set at 35'F, which is more than 10*F i

2 below the minimum design temperature in the diesel generator
1 ,

; 3 building. Second, the heaters in the diesel generator building are
1

.
4 set at 60*F, so that the maximum allowable dew point (50*F) is

i
5 still at least 10*F below the minimum expected temperature. It is"

) 6 particularly notable that the SRP chapter on the diesel starting

7 air system makes no reference to ISA S7.3.
;

i

8 Q. MR. WARD, MR. MOSBAUGH' S RETYPED PREFILED TESTIMONY (PAGES 16-
,

9 20) AND CROSS-EXAMINATION TESTIMONY (TR. 8504-09), OPINES
1

I 10 EXTENSIVELY ABOUT ISA STANDARD S7.3-1975 BEING A LICENSING
'

;

; 11 REQUIREMENT FOR PLANT VOGTLE. DO YOU HAVE ANY FURTHER Cole!ENTS ON

| 12 THIS TESTIMONY?
4

i 13 A. (Ward) Yes, I do. Mr. Mosbaugh's testimony appears to assert

! C 14 that the ISA Standard operates as a requirement for Vogtle based on

; 15 two FSAR sections, namely Sections 9.5.6 and 1.9.68.4, and Georgia
!

| 16 Power's response to Generic Letter 88-14.

I

; 17 With respect to FSAR Section 9.5.6, Mr. Mosbaugh has referred
i

[ 18 to FSAR Table 3.2.2-1, which is cited in this section, as the

19 source for the codes and standards applicable to the diesel

20 starting and control air system. Table 3.2.2-1, however, merely
,

21 identifies construction codes. The applicable portion of that'

i

i 22 Table s'ates that the air compressors and dryers are designed in

23 accordance with manufacturer's recomunendations, and makes no

i 24 reference to the ISA Standard. The air receivers are built in
L
i

25 accordance with ASME Boiler and Pressure Vessel Code Section III

4

;
|
>

) |
_ _ _ _ _ - - _ _ _ . . _ . . - - -
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I 1 requirements. Again, there is no reference to the ISA Standard.

; 2 FSAR Section 1.9.68.4, " Regulatory Guide 1.68.3, April 1982,
! 3 Preoperational Testing of Instrument and Control Air Systems, a

4 (Staff Ex. II-2) describes Georgia Power's position regarding this
: ~5 regulatory guide. Therein, Georgia Power indicates that it follows

I 6 the ISA Standard for the Vogtle instrument air system but no such

7 commitment is made regarding the separate and distinct diesel

8 starting air system. Moreover, both the position in FSAR Section
i

j 9 1.9.68.4 and Regulatory Guide 1.68.3 are applicable to
'

10 preoperational testing. These positions are not applicable to

| 11 plant operations.

-12 Finally, in its response to NRC Generic Letter 88-14

1 13 (Intervenor Ex. II-13) , Georgia Power connitted to the ISA standard

14 for the instrument air system and not for the diesel air start

15 system. Page 9 and Table 6 of the Georgia Power response identify

in the instrument air system, but the Diesel16 all " active valves a

! 17 Generator Air Start valves are not listed. Page 3 of the Georgia
1

i 18 Power response provides a separate discussion of the coalmitment of
i

19 the diesel air start system. It states that the maximum dew point

20 acceptance criteria for the diesel air start system is established

j 21 at 50*F at system pressure, with a reference to FSAR Table 9.5.6-1.
:

; 22 Therefore, Mr. Mosbaugh's contention that Plant Vogtle is committed

23 to the ISA standard for the diesel air start system is incorrect.
!

|
i

i

!O 5
:
I

!

!
4

n
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1 Q. MR. WARD, IS THE DIESEL AIR START SYSTEM, INCLUDING ANY

2 CONTROL LINES, PART OF THE VOGTLE INSTRUMENT AIR SYSTEM?

3 A. (Ward) No. The Vogtle' Instrument Air System (or Compressed

j 4 Air System) is a separate system addressed in a different FSAR

5 section, Section 9.3.1. The specific components included in the
,

6 Instrument Air System are identified on the schematics that are

j 7 included in FSAR Section 9.3.1. Neither the diesel starting air

8 system nor any of its control lines are included in these system;

9 drawings, nor are the systems physically connected.

!

i
i 10 Q. DR. HILL, ON PAGE 18 OF MR. MOSBAUGH' S TESTIMONY, HE SAYS THAT
i

11 "(T]HE DEW POINT AT LINE PRESSURE SHALL BE AT LEAST -7.8 DEGREES C

12 (18'F) BELOW THE MINIMUM TEMPERATURE TO WHICH ANY PART OF THE
i
i 13 INSTRUMENT SYSTEM IS EXPOSED AT ANY SEASON OF THE YEAR." DO YOU
i

i v 14 HAVE ANY OPINION ON THIS TESTIMONY?
i

] 15 A. (Hill) Yes. Mr. Mosbaugh's assertion is based on ISA S7.3,
!

! 16 which Mr. Ward stated above is inapplicable. In any event, both
!

| 17 Mr. Mosbaugh and the ISA standard are in error in converting

18 between Fahrenheit and Centigrade temperature dif ferences. The
,

19 7.8'C differential specified in the standard corresponds to

!

20 14.04*F, not 18'F, as asserted in Mr. Mosbaugh's testimony.j

i

j 21 &LLBE&TIMS OF ICISTURE IN TEE DIESIL AIR SYSTEM

22 Q. DR. HILL, MR. MOSBAUGH CLAIMS THAT THE CAUSE OF THE DIESEL
,

| 23 FAILURES ON MARCH 20, 1990 IS THE PRESENCE OF MOISTURE IN THE

24 DIESEL AIR START SYSTEM. ON PAGE 18 OF MR. MOSBAUGH'S RETYPED

| 6

.

l

.-
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1 PREFILED TESTIMONY, HE SAYS THAT " LOCAL COLD SPOTS EXISTED AT

'2 VOGTLE BECAUSE LARGE OUTSIDE AIR INTAKES DIRECTLY BLOW ON PORTIONS

3 OF THE VOGTLE DIESEL AIR SYSTEM." JO YOU HAVE AN OPINION ON THIS

4 TESTIMONY?

5 A. (Hill) Yes. It is my opinion that Mr. Mosbaugh is incorrect.

6 There are several features in the diesel air system that refute his

7 assertion. First, the diesel. building is thoroughly heated and

8 well insulated. Electric heaters mounted on the diesel room wall I

9' are set to turn on when room temperature drops to 60*F. The

10 control cabinet in the diesel building is individually heated as

11 well. That heater turns off only when temperature inside the

12 cabinet reaches 100*F. Even when the diesel is not running it
\
j 13 radiates heat supplied by the jacket water and lube oil warming
!

! 14 systems. These systems maintain the water and oil temperature at
!

| 15 approximately 150*F.
t

16 Second, the ventilation system in the diesel room minimizes
:

; 17 the possibility of any cold spots. The normal ventilation system

!
; 18 will draw air in through the lower level intaxes, but the

.
19 ventilation fan that draws in the air does not activate until the

e

i 20 room temperature reaches 85'F and turns off again when the

21 temperature is reduced to 65'F. The intake louvers close when the

22 fan shuts off. This would not result in " blasts" of cold air, as

23 Mr. Mosbaugh asserts on page 21 of his retyped profiled testimony.

24 The air streams from the lower level intakes would not flow across

| 25 the control air lines, because those lines are shielded by the
:
.

!O 2

<
t

-. . , . , ~ .
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1 engine,. the steel checker plate trench cover, and the control panel-

-2 cabinet enclosure.

.3- A dif ferent ventilation system operates when the diesel isi

i
4 running. Engineered Safety Feature ("ESF") fans start,

; 5 automatically when the diesel starts, and draw air in through the

6' upper level intakes in the diesel building. This air is directed

7 down toward the engine and discharges out of the lower level;
-

;

j 8 louvers. This air could flow across some control air lines running

9 across the' top of the engine. However, when the diesel operates,
J-

1

'

10 it generates considerable heat, which would probably prevent the
j

11 control air lines from cooling to any significant extent. The ESF'

i |

5 12 fans stop when the diesel shuts down. When the ESF fans stop, the |
j 13 louvers automatically close.
t

| 14 In sum, because of the redundant sources of heat in the diesel

15 building and the configuration and specifications of the
]

i 16 ventilation system (as discussed above), it seems virtually

'
17 impossible that a significant cold blast of air would enter the

|

| 18 room and chill hundreds of feet of stainleos steel tubing.
4

I

i

j 19 Q. ON PAGE. 21 OF MR. MOSBAUGH'S RETYPED PREFILED TESTIMONY, HE
f |
! 20 SAYS THAT HIS " EXPERIENCE AT VOGTLE MAS THAT THE AIR RECEIVERS WERE <

21 NORMALLY MARM TO THE TOUCH." DO YOU HAVE AN OPINION ON THIS,

1

|
22 TESTIMONY?

i 23 A. (Hill) Yes. Air receivers are not normally warm to the touch.

24 The air receivers may warm up slightly when the compressors are
.

~25 running to recharge them, but even then because air receivers have
l;

:O |e

;

i

|
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1 large : metal' surface areas, they quickly return to ambient - room

5 2 temperature. I have personally verified this at Plant Vogtle by

; -3- touching one-or two of.the receivers.
J '

| "4 (Ward) I have the same observation after touching the
'

5 receivers on many. occasions.{
;

6 Q. ON PAGE 42 OF MR. MOSBAUGH' S RETYPED PREFILED TESTIMONY, HE

f. 7: SAYS.THAT DIESEL TRIP-#134. INVOLVED A HIGH JACKET WATER PRESSURE

'6 CIRCUIT. DO-.YOU HAVE AN OPINION ABOUT THIS TESTIMONY?

9 A. (Ward, Hill) Yes, there is no such instrument / sensor. The-

'

1.

10- trip associated with diesel start #134 did not involve a high;
:

11 jacket water pressure circuit because no such sensor / circuit
]
I 12 exists.

|!

I l13 -Q. DR. HILL, ON - PAGE 69 OF MR. MOSBAUGH'S RETYPED PREFILED

14 TESTIMONY,-HE CLAIMS THAT DIESEL AIR SYSTEM DEW POINTS MEASURED

: 15- ABOVE 50*F AT THE AIR- RECEIVER WOULD MAKE AIR QUALITY
!

! 16 UNSATISFACTORY AND WOULD VIOLATE THE ISA STANDARD ON INSTRUMENT AIR

17. QUALITY. DO YOU HAVE AN OPINION ON.THIS TESTIMONY?;

i 18- A. (Hill) Yes, I do. In the first place, as Mr. Ward discussed

19 above, the ISA standard does not govern the design of the diesel.

i

j 20 air start system. If, however, I were going to apply this
i

j 21 Standard, I would apply it only to actual control elements, such as

22 the 60 peig portion of the system. Applying the Standard in this

23 manner, the dew point would only have to be kept below the Standard4

: 24 after the pressure regulator in the ccuerol cabinet.
i;

.

.
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1 Q. DR. HILL, ON PAGE 84 OF MR. MOSBAUGH'S RETYPED PREFILED

2- TESTIMONY, HE SAYS THAT OUT OF SPECIFICATION HIGH DEW POINT AIR

3- WOULD PASS THROUGH THE FILTER UNIMPEDED AND INTO THE PNEUMATIC

4 LOGIC BOARD PASSAGEWAYS AND TRIP LINES WHERE, WHEN COOLED TO BELOW

{ 5 THE DEW POINT, IT WOULD FORM WATER. 00 YOU HAVE AN OPINION ABOUT
!

6 THIS TESTIMONY?

| 7 A. (Hill) Yes , I do. As I understand Mr. Mosbaugh's position, he
i
j 8 postulates that water vapor condenses in the 60 psig control lines
i 9 and that this affects the performance of the diesel air system.
:

j 10 Mr. Mosbaugh's contention is without merit. First, in order for

11' the quantity of condensate to be sufficient to affect system

12 performance, there would have to be some continuous makeup flow
'

13 through these lines. The amount of water vapor in a still control

I 14 line cannot physically condense to a significant quantity of liquid
15 water. Second, the continuous-makeup flow passes through the 240

16 psig control air supply line which is alongside of and at the same
:.
I 17 temperature as the control (trip) lines. The dew point of the

18 vapor in the 240 psig lines is on the order of 30*F above that in

19 the 60 psig lines. If vapor condenses in the 60 peig lines, it;

i
20 must condense at a more rapid rate in the 240 psig line. Thej

21 condensate in the 240 psig line would eventually fill this line and.

| 22 enter the filter bowl in the diesel control panel where it would be

,
23 trapped below the baffle disc. If water has never been found in

i

| 24 the filter bowl at Plant Vogtle, it is extremely unlikely that
!

| 25 there has.over been any condensation in the 60 poig control lines
.

I O)( 10
:

:
.
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) ' ~ .1 [(particularlh(those!insidethecabinetwhereelevatedtemperature
.2 fis maintained by a heating strip).

~
.

:
,

13 Q.' DR. HILL, ' ON PAGE 86 OF MR. MOSBAUGH'S RETYPED PREFILED

| .4- TESTIMONY, HE SAYS ' THAT " LOWERING AIR : PRESSURE REDUCES THE DEW-
i

j 5; POINT, BUT IT DOES NOT CHANGE THE AIR- QUALITY ~. Cole (I'114ENT GPC MADE -

; 6- TO THE NRC IN THE GENERIC LETTER RESPONSE. " DO YOU HAVE AN OPINION

7- AS'TO THIS TESTIMONY?
1

8 A. (Hill) Yes, I do. As I understood Mr. Mosbaugh'n, testimony

' 9.1 during the hearing (Tr. - 8563-8570) , he asserts that condensation in
'

: 10 the 60 psig control lines causes a malfunction of the control
i

[ 11 systerr. which results in spurivus diesel trips. On page 86 of his
.

[ .12 . retyped profiled testimony he claims that it is not important that
f-
! 13 the dew point.in the 60 psig lines is-well below that in the 240

14 psig line, because of Georgia Power's commitment to the NRC. The

. 15 ' lower dew point, however, is significant if one is evaluating the

16 ' likelihood of condensation occurring in the control lines. The j,

|

| 17 lower dew point not only makes such condensation extremely unlikely '

i
18 but also provides considerable margin in the control air system,

19 design.

|

20 Q. DR. HILL, ON PAGE 94 OF MR. MOSBAUGH'S RETYPED PREFILED
!

21 TESTIMONY, HE ASSERTS THAT THERE MAS A 16-OUNCE GLASS JAR HALF-
,

22 FILLED WITH A MATERY FLUID THAT MAS IN T M CONTROL AIR TUBING LINES:
.

|( 2 3 .. FOR EDG 1A. DO YOU HAVE AN OPINION AS TO THIS TESTIMONY?

11
;

5

r '

)

1

'
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1 A.- (Hill) ' Yes, I do. This amount if water (about 8 ounces) is
2 enough to fill 20 feet of 3/8-inch tubing. I cannot come up with

.
,

3 any reasonable scenario that would account for the accumulation of >

;

4 even a small-f raction of that quantity of water in the control air
.

5 lines.- To assess the possibility of such condensation, I-

; 6 considered-an extreme scenario, where the dew point in the receiver ;
J

! 7 is 86*F: (the highest reported dew point in EDG 1A receivers), and
,

i
; 8 the temperature in the vicinity of control lines is 35'E (15
. ,

9 degrees below the minimum design temperature of the room and 25

| 10 . degrees below the heater set point) . According to my calculations,
,

<
.

11' 'to condense 8 ounces of liquid under these conditions would require.

12 cooling 2500 cubic feet of 60 psig air.
;

13 To put this volume in perspective, control air is.

!

i 14 continuously supplied to 6 groups of sensors; high pressure
?O
V 15 crankcase, low pressure turbo oil, low pressure jacket water, high

i
16 vibration, high temperature engine bearings, and high temperature

i

!_ 17 lube oil. Each sensor is supplied through a 0.006 inch office
!

|
18 located in the control cabinet. Under a worst case (conservative)

| 19 leakage scanario all six sensors and/or interconnecting tubing
i

20 joints are postulated to leak sufficiently to induce maximum

21 possible flow through each orifice. In reality, only two sensors'

:

; 22 (low pressure turbo lube oil and low jacket water pressure) vent

23 with the engine shut down. Maximum, or critical, velocity of flow

|
through an orifice is about 1130 ft./sec. at a temperature of 70*F24

.

| 25 (this varies from about'1100 ft./sec. at 40*F to 1160 ft./sec. at
J

26 100'F) . The area of an individual orifice is 0.0000283 square
.

; O n

s

a

"

.
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1 inches. The maximum volumetric rate of flow to all six sensor
2 lines is 6 x 1130 x 0.0000283/144 (the divisor 144 converts orfice
3 area in square inches to square feet) 0.00133 cubic feet per=

4 second. At this fica rate, 2500 cubic feet of air will leak from

5 the system in 2500/0.00133 - 1,800,000 seconds or, about 22 days,

6 during which time the tubing must be continuously exposed to 35'F

7 air. Based on the foregoing, I consider it highly unlikely that

8 2,500 cubic feet of air (a large quantity of air) would flow

9 through the control lines to make up leaks during the brief

10 duration of the extreme temperature conditions postulated.

11 In addition, the high jacket water temperature and low

12 pressure lube oil lines (the two that tripped) are not pressurized

13 when the diesel is not operating. Therefore, condensation in those

'

14 lines would be impossible unless the diesels are running.

15 Q. DR. HILL, IF THE WATER THAT MR. MOSBAUGH ASSERTS WAS FOUND IN

16 THE CONTROL LINES COULD NOT HAVE CONDENSED THERE, WHERE ELSE COULD

17 IT HAVE COME FROM?'

18 A. (Hill) The only other possible source of a significant volume

19 of water would be from water condensed in the 240 psig supply line
4

20 and somehow subsequently transmitted into the control lines. This

21 possibility too, however, is not realistic. Assuming

; 22 hypothetically that water condensed in the 3/8 inch tubing which
'

23 supplies high pressure (240 +/- psig) air to the diesel air start

24 system control cabinet during operation of the system, then this

25 water would travel along various routes to reach the control lines.-

A
V 13

,

4

i i

5
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j 1 In the process, numerous components and tubirq runs inside the !

{ 2 cabinet would be flooded.
: 3 First, the water would have to pass through the filter which

!

4 is located near the bottom of the cabinet. Water would have to
'

; 5 completely fill the filter assembly before any would pass through
i
J 6 to the regulator. Due to the construction of the filter, it is

7 unlikely that the water in the lower part of the collection bowl I

8 will quickly evaporate af ter inlet air conditions return to normal
,

!

! 9- (40 +/- F dew point). This water is trapped below a baffle and is ,

i

! 10 well shielded from air flow through the filter assembly. This

| 11 water would be observed during filter element changeout.
'

12 Second, water exiting the filter would flood the regulator,

| 13 which is at the same level as the filter, and then pass into the
1

1,

i 14 maze of tubing within the cabinet. Any water passing to the
'

15 control system mother board would probably flood the vertical
e

| 16 tubing between the regulator and that board. If there were any
;

| 17 leaks, the water would pass into the sensors.
|

; 18 At the time of the Site Area Emergency, the Low Pressure Lube
!

| 19 Oil and High Temperature Jacket Water trip lines were pressurized
!

20 through logic elements following a diesel start signal. Once

21 pressurized, these lines were maintained at pressure by small bleed

22 flows through memory elements. Air for the bleed flow is supplied

| 23 by the regulator and passes through various components on the logic

! 24 boards. If the regulator is discharging water, the path through

25 the various logic elements to the trip lines would eventually flood

26 if there were any trip line or sensor leakage.

|

14

:
I
'

i

| |

L l
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1 Pressurized air from the regulator is continuously applied to*

2 numerous solenoid and manually actuated valves, most of which pass

3 this air to logic elements when actuated. If the regulator is"

i 4 discharging water, the tubing and logic elements downstream of

5 these valves would flood when the valves actuate,

i 6 While the control system logic is fairly complex, it is clear

j 7 that any leakage from the Low Pressure Lube Oil and High
!

8 Temperature Jacket Water Temperature trip lines or sensors would,

9 result in water flowing through many of the logic elements while

10 the diesel is running. Entry points for water are continuously

11 pressurized ports on the mother board as well as the various valves
i

; 12 which port pressure to different logic elements depending on mode

13 selection (test bypass, maintenance, etc.).

14 The end result of water flowing through the above pathways is

15 that many of the logic elements and much of the tubing in the
4

16 control cabinet would become flooded after some period of diesel

17 operation. It is difficult to imagine that this would not have
!

18 some ongoing negative impact on control system operation which,

19 would persist until the entire system is drained and blown dry.

i
i

20 Q. DR. HILL, ON PAGES 97-98 OF MR. MOSBAUGH'S RETYPED PREFILED
4

21 TESTIMONY, HE SAYS THAT ANOTHER INDICATION THAT VOGTLE HAD WATER IN

4 22 THE DIESEL AIR SYSTEM WAS THAT THERE WAS A DESIGN CHANGE INITIATED

23 BECAUSE WATER WAS ACCUMULATING IN THE DIESEL AIR COMPRESSOR
,

24 CRANKCASE OIL. DO YOU HAVE AN OPINION AS TO THE VALIDITY OF THIS
1

25 TESTIMONY?

15
;

!
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1 A. (Hill) Yes, I do. Finding water in the compressor crankcase,

2 oil is not unexpected and has no bearing on the quality of air

3 leaving the dryers. The dryers are provided to extract water frotu

'

4 the moist air discharged by the compressors. Condensation can
!

5 occur in the compressor cylinders and/or crankcase. Some air leaks |
!

6 through the gaps in the piston rings and any water condensed in the i

)
7 cylinders will eventually leak through these gaps. Since the l

l
'

8 compressors run intermittently, the crankcase oil never heats up to

9 the point at which the water would boil off.

I
10 Q. MR. WARD, ON PAGE 96 OF MR. MOSBAUGH'S RETYPED PREFILED )

1

11 TESTIMONY, HE IMPLIES THAT WATER HAD " POURED OUT" OF THE DIESEL

12 TRIP LINES AND THAT MR. BURR WOULD HAVE REPORTED THIS TO YOU. DO l

i
'

13 YOU HAVE ANY CO!@!EN" ON THIS TESTIMONY?

14 A. (Ward) Yes, I do. I do not recall that Mr. Burr told me of

15 any water pouring out of the diesel trip lines. I believe that I

16 would have recalled such a ccaversation, given the potential4

17 significance of such an issue in light of the events following the

18 Site Area Emergency. Moreover, my notes taken contemporaneously

19 with the events following the Site Area Emergency do not reflect

20 such a statement.

21 Q. MR. MARD, MR. MOSBAUGH CLAIMS THAT NONE OF THE JACKET WATER

22 SWITCHES COULD HAVE ACTUATED ON MARCH 20, 1990 BECAUSE OF

23 MISCALIBRATION, SINCE THE TRIP SBT POINTS WERE MEASURED ON MARCH 30

24 AND FOUND WELL ABOVE THE ACTUAL JACKET MATER TEMPERATURES THAT

bd 16

J



_ -______ -_ _____ _ __

'

.

.

A

'

1 WOULD HAVE BEEN OBSERVED ON MARCH 20. DO YOU HAVE ANY COMMENT ON

- 2 THIS TESTIMONY? '

3 A. (Ward) Yes, I do. One of the Jacket Water Temperature

4 Switches (1-TSH-19112) on DG 1A that was in place on the engine on

5 March 20, 1990, had the following history:

6

7 The switch was installed new on November 19, 1989. It was

8 calibrated in a water bath, was found to be correctly set from

9 the factory at 199.4*F, and was not readjusted.

10 On March 1, 1990, this switch was calibration checked as part

11 of the outage overhaul of DG 1A. The as-found setpoint

12 (average of 3 tests) was 210.4*F. The switch was reset down

13 to 203.1*F (average of 3 more tests) . Thus, it would have

bd 14 been maintained at elevated temperature for a period of time

15 which should have produced an actual setpoint lower than

16 203.1*F.

17 On March 30, 1990, the switch was removed from the DG for

18 testing. The as-found setting was 186.2*F, based on 3 tests.

19 It was adjusted upward to 199.9'F, based on 3 tests. Again,

20 the uncontrolled time at elevated temperature should have

21 produced actual setpoints lower than those recorded. The

22 switch, however, was also noted to be leaking at more than
'

,

23 20'F below setpoint and was replaced with a new one on March

24 31, 1990, and the old switch was quarantined.

17

.
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1 On May 30, 1990, this switch was tested at Wyle Laboratories. !
,

2 The as-found setpoint was 162.2*F and 162.6*F, based on 2

1 3 tests under controlled test conditions.
i

i |

|
.

|
|

4 Therefore, I do not believe that the as-found or as-lef t data taken

! 5 on March 1, 1990 (before the Site Area Emergency) or on March 30, -

i
'

!

6 1990 (after the Site Area Emergency) accurately reflected the.

7 actual setpoint of the switch on March 20, 1990. Since the as-
.

) 8 found setpoint, using inconsistent test methods on March 30, 1990,

j 9 was significantly lower than it had been only days before, and the
1 |

10 switch was leaking more than 20*F below its setpoint, I believe j

.! 11 that it is very possible that it tripped during the Site Area

! 12 Emergency at around 165'F normal temperature.

O
| 13 RESPONSE TO BOARD OUESTICIfS CONCERMING APPENDIX I TO MUREG-1410

|

!
!

j 14 Q. MR. WARD, WERE YOU ASKED AT THE HEARING ON JUNE 8, 1995 ABOUT
.

! 15 THE INFORMATION PROVIDED IN APPENDIX I TO NUREG-14107
i

j 16 A. (Ward) Yes. Judge Bloch asked me a series of questions about

! 17 Appendix I to NUREG 1410. Judge Bloch asked me: "Did you notice

{ 18 that in Appendix I, there was only one of all of the reports that

19 might have been made in which there was a resolution where you
,

20 found out what happened?" I said: "Again, I'm not sure that every.

| 21 entry that was made in the NUREG is accurate." Judge Bloch asked
;

22 "But you went over the original data, how is it inaccurate? Were*

:

18

.
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.

1 any of the MWOs resolved by a disposition that showed the reason
2 for the failure, do you recall?" I said: "I believe t'lere were
3 some that had much more information than is portrayed in here, but

i

4 I can't say." Judge Bloch then asked "Well, I'm sure they may have
5 had more information, but did they have the reason for the event
6 occurring?" I responded that: "I can't say sit here and--

7 recall." Tr. 7894-95 (June 8, 1995).
|
1

8 Q. DO YOU NOW HAVE ADDITIONAL INFORMATION THAT IS RESPONSIVE TO

9 JUDGE BLOCH'S QUESTION?

10 A. (Ward) Yes. Since my testimony on June 8, I supervised a

11 review of the underlying documents used to generate the information

12 presented in Appendix I to NUREG-1410, including the Maintenance

13 Work Orders. Based on that review, I have determined that there is
|

I 14 additional information provided in the underlying documents that is

15 not found in Appendix I. This additional information is attached

16 hereto as Exhibit B. This Exhibit compares the information
]

17 presented in Appendix I and the information found in the underlying,

18 documents, along with my opinions regarding the cause of several of

19 the instrument malfunctions reported in Appendix I..

20 In addition, in a recent letter from NRC Region II, the NRC

21 states that they did not disagree with Georgia Power's earlier

22 exception to NUREG-1410 regarding Calcon sensor failures. The

23 letter is attached hereto as Exhibit C. The letter also states

24 that no current violations were identified regarding these sensors,

25 that previous deficiencies have been corrected, and that "no

| 19
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1 ' further actions- are necessary and this action is considered
2 closed." I agree with Region II's assessment and conclusions.

,
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this testimony -- Hill / Ward Exhibit C, a1 attached to'it --

-2 two-page letter from the NRC to Georgia Power Company,-

3 dated August 14, 1995, on. resolution of' outstanding issue

.4 associated with California control switched used on

5 emergency diesel generators?
.

P

6 WITNESS WARD: Yes,

h

7 MR. BLAKE: And are you familiar with this-

8 document and prepared to answer questions about it?'

9 WITNESS WARD: Yes, I am.

10 MR. BLAKE: Judge Bloch, I would ask that

11 these-three documents -- Ward / Hill -- Hill / Ward Exhibits I

12 A, B, and C -- be marked as GPC Exhibits II-195, 196, and
1

13 197; and be accepted into evidence. I

14 CHAIRMAN BLOCH: Granted. I

-

1

15 (Whereupon, the above-referred to

;

16 documents were marked as GPC
,

17 Exhibits Nos. II-195, II-196, II-197

18 for identification, and were

19 received into evidence.)
|

20 MR. BLAKE: They are quite small. They've
,

21 been distributed,'along with the testimony. It might make

sense to have them i'corporated, right along as a package,22 n t

z23 with the testimony at this point.. f
i

24 CHAIRMAN BLOCH: Granted.

f(~Qi / 25 MR. BLAKE: Mr. Ward, do you have before you a
;

,

NEAL R. GROSS ;

. COURT REPORTERS AND TRANSCRIBERS ' ]
1323 RHODE ISLAND AVENUE, N.W. -|

_(202) 334 4433 WASHINGTON, D.C. 20006 (202) 2344433
-

M e m.
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GPC Exhibt: :: , -/

- Hill / Ward Exhibit A |
,

4

|

PROFESSIONAL RESUME
Howard T. Hill, Consulting Engineer

1

1

Education: BCE, George Washington University,1962
!PhD, Princeton University,1966 '

MBA, Golden Gate Univ'ersity,1987

Registration: Civil Engineer, California

Professional Affiliations: Society for Experimental Mechanics
American Nuclear Society

Code and Standards Memberships: ASME B&PV Code, Section Ill, Division 2, Working
Group on Testing and Overpressure Protection

ASME B&PV Code, Section XI, Working Group on
Concrete Pressure Components

i ANSI /ANS 56.8 Working Group, Containment
i System Leakage Testing Requirements
e

! Publications: Various papers on testing projects

[ Experience:
|

'

19661967 -- Employed by Bechtel Corp., Pipeline Division. Designed marine petroleum ;
terminal facilities including piping, tankage and offshore loading lines.

|

1967-1977 - Employed by Bechtel Corp., Scientific Development Department. Prepared I
i

conceptual designs for desalination plants and radioactive waste storage facilities. Designedi
'

and carried out numerous tests to verify design assumptions and to establish root causes of
failures. Testing projects included the following.,

Reactor containment pressure proof tests,

Evaluation of structural vibrations )

Evaluation of equipment vibrations.

Evaluation of water hammer and other hydraulic pressure transient phenomena
Evaluation of pump failures
Evaluation of ice loading on Arctic offshore oilloading platform.

Evaluation of high capacity hydraulic jack failures
Evaluation of piping and suppoft response to dynamic fluid forces and thermal loading

: Evaluation of containment prostressing loads
| Evaluation of flow control valve failures
| Design of specialized testing instrumentation

I

O . ..- - -
-

.WCLEAR RQuLATC:M COMMisslON

OcchetNo. 50-424/424(AA { EXHIBITNO. T. IiI.

in he maner Power Co. et al Voate Units 14 2
<
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19771979 - Employed by Bechtel Corp., Los Angeles Power Division. Developed systemO startup procedures for the San Onofre Nuclear Generating Station (1977). Developed startup
procedures and supervised system startup activities at the Lemoniz Plant in Bilbao, Spain

-(1978-1979).'
,

.

19801987 - Employed by Bechtel Corp., San Francisco Power Division. Designed and
implemented tests similar to those listed above, primarily at nuclear power facilities. Planned '

and implemented containment integrated leakage rate tests and isoittion valve leakage testing
programs. Developed specialized instruments for measuring forces in costtensioned concrete
containment tendons.

1987-Present - Consulting engineer specializing in the following activities.

Design and implementation of safety related tests at nuclear powet p; ants
. Review and evaluation of nuclear power plant testing programs
Conforming testing programs to changing Federal regulations.

Codes and standards development
Conducting safety rela:ed testing training programs
Research into pressure cetaining capacity of containment structures

,

Application of test and measurement technology to the operation of industrial facilities.

'O
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GPC Exhibit II- / /d: p Hill / Ward Exhibit B4

4

3. VOGTLE EXPERIENCE WITH CALCON SENSORS IN
j DIESEL GENERATOR TRIP CIRCUITS

I 3.1 Vogtle 1 (8/14/85)

j Appendix I states: "A lube oil pressure sensor (Model B4400) was discovered with a setpoint
) out of calibration low and was recalibrated. The cause of the setpoint drift
j was not determined."
d

: Response: This date appears to be in error. Refer to Line 3.4 below.
.

i 3.2 Vogtle 1 (8/17/85)
!

i

j Appendix I states: "A Calcon jacket water high temperature sensor (Model A-3500-W3) was
; discovered during construction acWaaca testing with a setpoint out of

calibration low and was recalibrated. The cause of the setpoint drift was.

not determined."
i

Response: 'Ihis appears to be a duplicate of line 3.7 below.

'- Q 3.3 Vogtle 1 (8/17/85)
O |

i !

; Appendix I states: "A Calcon tube oil low pressure sensor (Model B4400) was discovered i

j with a setpoint out of calibration high and was recalibrated. The cause of
j the setpoint driA was not determined."

; Response: ' Itis date appears to be in error. Refer to line 3.4 below |

I

; 3.4 Vogtle 1 (8/19/85) i
!

l
i Appandir I states: "A Calcon tube oil low pressure sensor (Model B4400) was discovered
i with a seapoint out of calibration high and was recalibrated. 'Ibe cause of

the setpoint drift wu not determined."2

i

Pe=r na-- : AH five of the tube oil pressure switches (IPS-4749 A, B, C, D, and E) for.

DGIA received their initial calibration under Construction Accan*=aca Test
,

procedure CAT 85-2204. ' Ibis procedure established the correct VEGP
| seapoints on these new switches; thus there was no setpoint drift since there
'

was no previous setpoirW.

!

;O
! NUCt. EAR REGULATORf ';OMMISSION

EXHierTNo. Y ~ I$ hI Dochet No. 50 424/425 0LA 8
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O 3.5 Vogtle 1 (8/19/85)

Appendix I states: "A Calcon jacket water low pressure sensor (Model B4400) was discovered
with a setpoint out of calibration high and was recalibrat.xi. The cause of
the setpoint drift was not determined."

Response: This was the initial calibration of IPSL-19114 for DGI A, under Procedure
CAT 85-2204. No setpoint drift could have occurred.

:
i

3.6 Vogtle 1 (8/20/85)
'

Appendix I states: "A Calcon jacket water high temperature sensor (Model A-3500-W3)
during construction accymee test was discovered with a setpoint out of
calibration high and was recalibrated. The cause of the setpoint drift was
not detennined."

Response: This was the initial calibration of ITSH-19110 for DGI A, under Procedure

CAT 85-2204. No setpoint drift could have occurred.

O
3.7 Vogtle 1 (8/20/85)

Appendix I states: "A Calcon jacket water high temperature sensor (Model A-3500-W3)
during construction reynee testing was discovered with a setpoint out of
calibration high and was recalibrated. The cause of the setpoint drift was,

! not determinad."
!

; Response: This was the initial calibration of ITSH-19111 for DGIA, under Procedure
i

CAT 85-2204. No setpoint drift could have occurred.;

1

.
3.8 Vogtle 1 (8/24/85) '

; AWir I states: "A Calcon low turbo oil pressure sensor (Model B4400) during
i construction acceptance testing was discovered with a setpoint out of
f calibration low and was recalibrated. The cause of the setpoint drift was
j not determinad."
,

; Response: This date appears to be in error. Refer to Une 3.4 above for IPSL-4749C.
.

iO
: 2

!
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3.9 Vogtle 1 (10/28/85)

O
Appendix I states: "Three Calcon jacket water high temperature sensors (Model A-3500-W3)

were discovered with a setpoint out of calibration low and were>

!

.

recalibrated. The cause of the setpoint drift was not determined." :

;

Response: During construction testing of the DG, the System Engineer wrote MWO,

i 18511662 to perform an in-place calibration of DG1B switches ITSH-
i 19117, ITSH-19118, and ITSH-19119, using the permanently installed DG
1 air tubing instead of a bench test rig in the shop. They were found out-of-
1 specification low (180,185, and 176 F), when compared to the previous
; bench calibration setpoints. This change could have been due to the

difference in calibration techniques, drift, or a combination of these factors.
,

t '

i |

| 3.10 Vogtle 1 (11/14/85) l

! |

Appendix I states: "A Calcon jacket water high temperature sensor (Model A-3500-W3) failed
and was replaced. The cause of the failure was not determined."

,

Response: MWO 18512461 was written on this date, during construction testing, and
'

: states to replace switch ITSH-19119 on DG1B with an acceptable switch.
;p MWO 18512094 was written on 11/5/85 and states that the switch is

'V venting continually; a new switch was calibrated and installed on 12/12/85
to resolve both MWOs. Since the switch had been readjusted upward a

; few days earlier (see 3.9) but was still venting, a plausible cause was
j leakage due to debris in the valve, which was later determined to be a
| problem.
!

;

,

j 3.11 Vogtle 1 (12/10/85)

Appendix I states: "A Calcon jacket water high temperature sensor (Model A-3500-W3) was
; discovered with a setpoint out of calibration low and was recalibrated. The

cause of the setpoint drift was not determined."

Responae: 'Ibe System "=y=-x wrote MWO 18513689 to perform an in-place
calibration of DGI A switch ITSH-19111 during construction testing of the
DG. It was found out-of specification low (185F) when compared to the |

previous satisfactory bench test. 'Ihat change could have been due to a I
; difference in calibration techniques, drift, or a combination of these factors.

I
1

O
'

3
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j 3.12 Vogtle 1 (12/11/85)

2- Appendix I states: . "A Calcon jacket water high temperature sensor (Model A-3500-W3) was
discovend with a setpoint out of calibration low and was recalibrated. The

i cause of the setpoint drift was not determined."
l

| Response: This was the initial calibration of ITSH-19112 for DGIA, under Procedure
|
q CAT 85-2204. No setpoint drift could have occurred.

| :

L :

3.13 Vogtle 1 (2/11/86) !s

! -

Appendix I states: "A Calcon lube oil low pressure sensor (Model A-3500-W3) was found ;i

with a setpoint out of calibration low and was recalibrated. The cause of -

the setpoint drift was not determined."
.

! Response: This was the initial calibration of ITSH-19146 for DGIA under Procedure I
| CAT 85-2204. No setpoint drift could have occurred. This switch is a

i
! temperature sensor and not a pressure sensor, as stated in the NUREG, and |

| the calibration was actually performed on 1/3/86.

!
'

*

: 3.14 Vogtle 1 (12/22/86) j
i'

Appendix I states: "A Calcon tube oil low pressure sensor (Model B4400) would not calibrate

| in specification and was replaced. The cause of the malfunction was not
:- determined."
.

j Reapaa=: MWO 18624684 states to obtain a new turbocharger low pressure turbo oil
trip sensor and to replace 1PS-4749D on DGIA. The MWO does not state:

i that the sensor "would not calibrate in specification." The source of this
statement in the NUREG could not be determined.-

!

|

(
i

'

i

!

|

O.

.
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3.15 Vogtle 2 (1/24/88)

Appendix I states: "A Calcon vibration switch sensor (Model E4600) was found defective and
replaced with new vibration switch. The cause of the malfunction was not
determined."

Response: This occurred during the construction testing period. This switch is
different than Calcon temperature sensors and was not involved in the Site
Area Emergency in 1990.

3.16 Vogtle 2 (2/5/88)

Appendix I states: "A Calcon low turbo oil pressure sensor (Model B4400) was discovered
with a setpoint out of calibration high and was recalibrated. The cause of
the setpoint drift was not determined." |

Response: This occurred early during the construction testing period. No further
information was found.

3.17 Vogtle 2 (2/26/88)

Appendix I states: "A Calcon tube oil high temperature sensor (Model A-3500-W3) was
discovered with a setpoint out of calibration low and was recalibrated.
'Ihe cause of the setpoint drift was not determined."

Response: The System hi-r wrote MWO 28801450 to perform an in-place.

; calibration check of 2TSH-19153 on DG2B during construction testing,
i The as-found setpoint for this switch was out-of-specification low (190F).

,

This occurisi about one month after the initial calibration of the switch

.

and, most likely, occurred due to differences in calibration techniques.
'

:

| 3.18 Vogtle 2 (4/13/88)
|

! A = adit I states: "A Calcon vibration detector sensor (Model B4600) was replaced due to a
defective switch. The cause of the defective switch was not determimi."

Rw: This occurred during construction testing period. This switch is different than
Calcon temperature sensors, and was not involved in the Site Area higwy

,

; in 1990.
:

| |

O
!

$

'
.
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3.19 Vogtle 2 (4/21/88)

i Appendix 1 states: "A Calcon jacket water high temperature sensor (Model A-3500-W3) was
j discovered with a setpoint out of calibration low and was recalibrated. Thei

cause of the setpoint drift was not determined."
.

| Response: The System Engineer wrote MWO 28803452 to recalibrate switch 2TSH-
|

19119 on DG2B, because it was observed to be continuously venting. This
: occurred about one month after initial installation of the switch. The switch
j had an as-found setpoint of 158.6F,which was approximately 40F lower than
: the initial setpoint one month earlier. This difference could have been due to
; drift, as assumed in the NUREG, but was more likely a result of differences

[ in calibration techniques.

| 3.20 Vogtle 2 (4/24/88)

Appendix I states: "Three Calcon high jacket water temperature sensors (Model A-3500-W3)
! were discovered with setpoint out of specification low and were recahbrated.

The cause of the setpoint drift was not determined.";

I Response: MWO 28803648 reported that three JW temperature switches (2TSH-19110, ,

O 2TSH-19111, and 2TSH-19112) on DG2A were venting. As-found setpoints
were 180.0F,185.1F and 181.5F, respectively, his difference could have

i been due to drift, as assumed in the NUREG, but was more likely a result of
i difference in calibration techniques. His problem occurred during
! construction testing.
?

| 3.21 Vogtle 2 (7/22/88)
;

; Appendix I states: "nree Calcon jacket water high temperature sensors (Model A-3500-W3)
| were discovered with a setpoint out of calibration low and were recalibrated.

| De cause of the setpoint drift was not determined."

Response: MWO 28807390 reported that two JW temperature sensors tripped while
running a startup test of DG2B involving the JW temperature control valve,
and stated that one switch tripped at a process temperature of about 172 F;j

the second switch tripped at a process temperature of about 179 F. De as-;

found seapoints were 181.5F (2TSH-19117),173.4F (2TSH-19118), and)
189.1F(2TSH-19119). De change from previous setpoints could have been
due to drift, but was more likely a result of differences in cahbration;

j techniques. Dis problem occurred during construction testing.

!O
,

6
i

|

|
_
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O 3.22- Vogtle 1 (9/30/88)

Appendix I states: "Hree Calconjacket water header outlet temperature sensors (Model A-3500-'
W3) were discovered with a setpoint out of calibration (2 high,1 low) and
were recalibrated. The cause of the setpoint drifts was not determined."

Response: MWO 18806910 performed routine calibration on several instruments on
DGlB during the first refueling outage. ITSH-19117,1TSH-19118, and
ITSH-19119 were all found out of calibration high at 220.1F,213F, and
221.3F, respectively, on 10/20/88. Dese readings were obviously obtained
using a different calibration technique than normal, since a water calibration
bath cannot achieve the above temperatures at atmospheric pressure. Thus,
using this inappropriate technique not only yielded suspicious test results, but
was used to improperly reset the switches downward.

3.23 Vogtle 1 (10/10/88)

Appendix I states: " Ten Calcon bearing high temperature sensors were found to be defective and
were replaced. De cause of the malfunction was not documented."

O ni e 6i - w c a e 4 tr ctiv ir e tin.18 n er a ri re tinea 9e : r
calibration during the first refueling outage. No defective sensors nor
malfunctions were observed.

4

i.

3.24 Vogtle 1 (10/18/88)
,

[ Appendix I states: "A Calcon jacket water high temperature sensor was discovered out of
j calibration high and was recalibrated. De cause of the calibration drift was

| not determinad."

i Response: MWO 18806902 performed routine calibration on several instruments on
DGIA during the first refueling outage. ITSH-19110 and ITSH-19111 had*

as-found seapoints of 226.5F and 229.5F, respectively. De high out-of
! specincation readings were obviously nhainad using a different calibration

technique than normal, since a water calibration both cannot achieve the above
temperatures at atmospheric pressure. Thus, using this inappropriate technique
not only yielded suspicious test results, but was used to improperly reset the,

! switetts downward.
i
:

|O
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3.25 Vogtle 1 (10/19/88)
:

1 Appendix I states: " A Calconjacket water high temperature sensor (Model A-3500-W3) was not
working properly and was replaced. The reason for the switch malfunctioning
was not documented."

i

: Response:
J

' MWO 18806902 (reference 3.24 above) determined that ITSH-19112 on
DGI A was defective during the first refueling outage routine calibration.
On 10/18/88, the switch was replaced using MWO 18805581. The.

j documentation does not explain what was wrong with the old switch.
I
i

i 3.26 Vogtle 1 (10/20/88)
i

] Appandix I states: "A Calcon low lube oil pressure sensor (Model B4400) was discovered with
a setpoint out of calibration high and was recalibrated. The cause of the'

j setpoint drift was not determinad."
l

) Response: MWO 18806914 was written to perform routine calibration of several
i instruments on DG1A during the first refueling outage. All five of the lube
i oil pressure sensors (IPS-4749 A, B, C, D, and E) were found in-specification

on 10/10/88 and 10/11/88.

:

[ 3.27 Vogtle 1 (10/20/88)

Appendix I states: " A Calcon jacket water header pressure sensor (Model B4400) was discovered
'

with a seapoint out of calibration high and was recalibrated. 'Ihe cause of the
setpoint drift was not determinad "

:
i

; Response: MWO 18806831 was written to perform routine calibration of several
| instin= ants on DGI A during the first refueling outage. Jacket water header

| pressure switch 1 PSL-19114 was found in-specification, but was readjusted

| to the nominal setpoint on 10/18/88.

3.28 Vogtle 1 (10/21/88)

I Apaaadiv I states: "A Calcon low lube oil pressure sensor (Model B4400) was discovered with
c seapoint out of calibration high and was recalibrated. The cause of the
j setpoint drift was not determined."
!

; - P :g-:==: This appears to be a duplicate of 3.26 above. No tube oil pressure switches'
'' were out of calibration.
:

8

i
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i 3.29 Vogtle 1 (10/23/88)
i

Appendix I states: "Two Calcon normal trip pressure sensors (Model B4400) failed. One sensor

] would not respond and the other failed to reset within tolerance. The cause
i of the failures were not documented."

i Response: MWO 18807465 was written to verify the correct setpoint for logic switch

} IPSL-4903 on DGlB. The switch would not trip within tolerance and was
j. replaced on 10/25/88. MWO.18807466 was written to verify the correct
! setpoint for logic switch IPSL-4902 on DGIA. He switch would not reset
j within tolerance and was replaced on 11/3/88. Both of these problems

j occurred during the first refueling outage.
;

.

!

i 3.30 Vogtle 1 (10/26/88)

| Appendix I states: " A Calcon jacket water header outlet temperature sensor (Model A-3500-W3)
i switch would not calibrate. De cause of the failure was not determinad."
i

Response: MWO 18807637 stated that ITSH-19119 on DG1B was leaking and should

j be replaced. A new switch was obtainad but would not calibrate satisfactorily.

; Another new switch was calibrated and installed. This work was performed
on 10/27/88,which was only a few weeks after the installed switch had been,

reset downward about 20F (see Item 3.22 above). No explanation is provided
;_

for failure of the first replacement switch to be calibrated, but in subsequent:

; years some new switches were determinad to have foreign material in the

! valve poppet area which prevented the switch from being set correctly. The

| original switch setpoint discrepancy appears to be very simihr to later i

observations that note the Wuis of using consistent calibration !

} techniques.
:
:

3.31 Vogtle 1 (10/30/88)
!.
L Appendix I states: "Two Calcon Jacket water temperature sensors (Model A-3500-W3) were
; found to be defective and were replaced. De cause of the failures was not
; anmunanead = ;

l'
;

. Response: MWO 18807746 stated that, during a run of DGIA on 10/30/88, an i
! ananacintor indicatad a malfhaction of Jacket water temperature switches. |
| Switches ITSH-19110, -19111, and -19112 were checked with air and found !

not to be leaking. Switches ITSH-19110 and ITSH-19111 were removed and
'

,g calibtstion checked in the shop with as-found setpoints of 193.7F and 193.4F,Lg.
respectively, on 11/3/88,which was only slightly out of specification. They

t.
'

9
i
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j were then reinstalled to support DG opembility. On 11/19/89, three new
switches were obtained, and all three JW high temperature switches wereO replaced. No explanation was provided for the initial DG annunciator pmblem
in the documentation, but foreign material in one of the switches is one

j potential explanation, based on subsequent observations with those
components. However, the NUREG statement does not appear to be an

j accurate representation of the actual problem.
4

:

I 3.32 Vogtle 1 (10/31/88)

~

Appendix I states: "Two Calcon jacket water header outlet temperature sensors (Model
l A-3500-W3) were replaced. The reason was not documented."
;

1
i Response: For no documented reason, MWO 18807793 was written on 10/31/88 to

replace DG1B switches 1TSH-19117 and -19118. New switches werea

: calibrated and installed on 11/1/88. This problem occurred only a few weeks
i after the installed switches had been reset downward by 12-20F (see Item 3.22
j above), and only a few days after the third switch was replaced on the same
i DG (see Item 3.30 above). The setpoint problems appear to be very similar

to later observations that note the importance of using consistent calibration
i

techaW.
!

3.33 Vogtle 2 (12/9/88)
<

f

i Appendix I states: "A Calcon vibration sensor (Model E4600A) was malfunctioning causing the
[ emerEency diesel genemtor to trip. The sensor was replaced. The cause of the

malfunction was not documented."
L

3.33 (continued)

| Response: This occurred during startup testing of Unit 2. This switch is different than
; Calcon temperature sensors, and was not involved in the Site Area Emergency
i in 1990.
I

i

! 3.34 Vestle 1 (11/19/89)
:
'

Appendix I states: "A Calcon high Jacket water temperature sensor (Model A-3500 W3) was
i discovered with a setpoint out of calibration low and was recalibrated.1he

cause of the seapoint drift was not determined.",

.

! Response: 1his appears to be a duplicate of the probiern dineaad in Item 3.31 above

| (final switch replacement date).

!

10

h
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3.35 Vogtle 1 (12/5/89)

Appendix I states: " A Calcon lube oil pressure sensor (Model B4400) was found defective during
i a calibration check and was replaced with a new switch. The cause of failure

was not documented."
.t

] Response: No record of the above probics was found on this date.
.

1

| 3.36 Vogtle 1 (1/3/90)

! Appendix I states: "A Calcon turbo oil pressum sensor (Model B4400B) was venting and was
replaced. Cause of the failure was not determined.",

i

j Response: No record of the above problem vias found on this date. Also, the switch
j model number is not cormet for VEGP switches. j

|

3.37 Vogtle 1 (1/25/90)
; .

; Appendix I states: "A Calcon lube oil temperature sensor (Model A-3500-W3) was discovered
; with a setpoint out of calibration high and was recalibrated. The cause of the I

setpoint drift was not determined."

Response: MWO 19000439 was written on 1/25/90 to perfonn routine outage calibration |,

! of many instruments on DG1A. On 3/3/90,during the outage,1TSH-19146
i was found to be set at 211F and was reset to approximately 200F. Since the |'

switch was calibrated at 200F in January,1986, and checked at 202F in |
! October,1988, but three weeks later was found to be set 10F low, it appears ;
i that a different calibration technique was used on 3/3/90. ;

!

! 3.38 Vogtle 1 (1/25/90)
:

Appendix I states: "'Ihree Calcon jacket water header outlet temperature sensors (Modelj

! A-3500-W3) were discovered with set points out of calibration high and were
'

recalibrated. 'Ibe cause of the setpoint drifts was not determined." )

:

Fv=: MWO 19000439 was written on 1/25/90to perform routine outage cahbration
of many instruments on DG1A. On 3/1/90 and 3/2/90,during the outage,
Jacket water temperatura switches l'I3H-19110, -19111, and -19112 were
found to be set at 210F,206.2F,and 210.4F,respectively. They were reset

; to the correct setpoints and were reinarnHM on the engine. Each of the
! calibration data sheets contains a note by the technician that states, "...the

-

values indientM above are an average taken of three cycles." 'Ihese switches !

'
11

:
i
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i
were in place on DGI A and tripped the engine approximately three weeks

iO later during the Site Area Emergency on 3/20/90. 'Ihe calibration method
}V used during this procedure would have maintained the switch at an elevated
i temperature while the setpoint was adjusted downward and while the new
! ,etpoint was verified three times. Subsequent evaluation has shown that
j thennal growth of the switch at elevated temperatures will result in an

:

j tmproperly suppressed final setpoint. )
l

|-

; 3.39 Vogtle 1 (3/3/90)
i

.

j Appendix I states: "A Calcon jacket water low pressure trip sensor (Model B4400) was
i discovered with a setpoint out of calibration high and was recalibrated. The
4

cause of the setpoint drift was not determined."

,

j Response: MWO 19000439 performed routine outage calibration on DGI A switch IPSL- !
j 19114. The switch was found to be about 2 psig out of specification and was |
; = = .
.

F
:

3.40 Vogtle 1 (3/4/90)
i

Appandix I states: "A new Calcon high temperature main bearing sensor (Model 3434) switch
was installed. 'Ihe reason the new switch was aaedad was not documented."

i

j Response: This sensor was destructively tested during the IR2 outage on DGI A and was
replaced with a new switch.'

;

!
i

) 3.41 Vogtle 1 (3/23/90)
p 1

i Appaadir I states: "Three Calcon jacket water header outlet temperature sensors (Model f
i A-3500-W3) were checked for calibration. Two switches were found out of
'

calibration. One switch did not pass the bubble test and was replaced. The
; other two were recalibrated."

| Response: MWO 19001511 documents work that was performed on DG1B during its I
! 1R2 overhaul immadiataly following the Site Area "s.wy. All three
i Jacket water temperature switches (ITSH-19117, -19118, and -19119) were

found set about 10F low, and two of them exhibited some leakage and were
'

replaced. Subesquent ar==inarian showed that leakage was caused by foreign
materialin the switch poppet valve.

:

.

O
12

|
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3.42 Vogtle 1 (3/25/90)

i Appendix I states: "A Calcon labe oil .high temperature sensor (Model A-3500-W3) was
; discovered oth a setpoint out of calibration high and was recalibrated. The
; cause of the setpoint drift was not determined."

~

$

j Response: MWO 19001511 states that switch ITSH-19153 on DGIB was venting
j continuously and was defective. 'Ihis work occurred as part of the restoration
i of DGlB following the Site Area Emergency on 3/20/90.
;

[ 3.43 Vogtle 1 (3/25/90)

Appendix I states: "A Calcon start logic air pressure sensor (Model B4400) was found
i; malfunctioning during a surveillance procedure. 'Ihe defective sensor was
; rep 8 aced. The defective switch was subeegdy tested satisfactorily. The '

! cause of the malfunction was not determinad."

) Response: MWO 19001542 replaced defective P3 switch IPS-4903 on DG1B as pr.rt of
restoration from the routine overhaul following the Site Area Emergency.,

: ' Ibis switch was subsequently tested and tripped within specification at the
c same setpoint three consecutive times; therefore, the sensor was determined
;

. to not be defective.
;

i

SUMMARY:
1

:

j 'Ihe above data review reinforces that different calibration techniques used on the temperature
; switches had a major impact on the switch settings. Several instancan are seen where a switch
:; would be found set too high and would be adjusted downward, then a few days later would be
: reported lealdag and would be found set too low. 'Ihis is the same exact sequence that occurred

[ on DGI A on 3/3/90and 3/20/90,resu!dag in the Site Area "s.af (see 3.38 and 3.41 above).
:

1-

4

4

!

i
i
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i NUCLEAR McGutAr0RY coaste8080N

jo g me==-
Aueust 14, 199e| .g.

:

i

] Georgia Power Ceepany
ATTN Mr. C. E. McCay:

i VIce Preptdont
Vogtle Electric Generating Plant

) P. C. Rex !!35
| elesinghes, AL 38801

$UNECT RESOLUTION OF OUTITAMINS ISSUE Ass 0CIATED WITH CALIF 0MIA
j CQETROLI SWITCHEe USED ON 91ERE DCY DIESEL 88 HAT 048

! Deer Mr. McCoy: I
,

-

t

This refers to an outstanding issue discussed in sur October Ig. 1990, letter'

i associated with your rest cause analysis of the failure of the egemency
diesel senerater (IDS) to orevide AC peser as intended. This concern was-

! precipitated by the met history of rs11ebility of California Centrols Campany
; (calcen) sensors, hose sensers sere used as the ED$s at the Vestle fact 1.ity
! and became a significent concere during the lite Area Energency (3AE) that ;
,! occurred an MarrA 70. 1900.

| An enforcement conference ass held at sur recusst en 8estenber I, lose, to -

which investicated the cireestances of the SAR. The primary itema discossed)
discuss numerges items identified by the W Iosident Investigaties Team (!!T

:O at the enforcement conferesse sore the failure to othe tisely emergucy
| petifications te state and letal t ageneige the ina6111ty of site
! peremnel to estahltsh cent:1 integritywithinlherequiredtieslimits.
i and the failure of the EDC. The internal contaminatten found in the Caleen
j jackst unter temperatere sessere and incessistent calibration techniques

resulting in intermitteet Ctleen seneer failure were ideettfied as the most
! probable cause of the EDO tripe. In the October 19. 1990 letter, as informed
,

! you that the NaC concerns amassisted with year rest cause seatysts of EDs
| problems weeld be addressed separately.

! The !!T resort.183RIE 1410. eas iseued in June 1908. In this report, the I!?

Vestle since 1905. jaificast naber of Celeen senser fs11ures had esserred atidentified that a si|

ne IRIRER ideettfied a list of failures that had seescredi

i buEssen 1988 and . In regr letter dated My 9,1990, doenmutina your
; review of the , yes teek asseptise to the senclusten reached by the !!T
; with restest to senser failures. In year revise seu pointed out taet a
i large pertestege of 18e pretless identified ours essesisted with ss11tretten
i setpoints being set ef-apeciftsattes durine sonstreetjes asoeplause testing.
! You sise idestified that es set-ef.es11tratten seeditise is not typically

counted se a failure by either Georgio Peuer (sPC) er other plants in-

i accordance ettb the iluslear Plent Rilish1Tity reportine criteria
i and, therefore, the senslustee reached by the 2 ese est based as contarabia
i

data. The W reviemed this correspeedeses sad did set dieepse with the SPC
j posttten and a formal reply uns not preended.

i

iO
i

' '

NUCLEAR REGULATORY COMMISSION

Docket No. 80 424/425 0LA 3 CXHIBITNO. $_M
,

in sie maner of Genrola Power Co. et aL Vaade Urdts 14 2 i

i 0 86d OH6piicant D irestanor D omer

___ _ _ _ _______ _ _________ _ _ ____ kYah[N _ _ _ _
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i Folloeing the 3A8, the NAC has inspected 108 activities and reviewed rest
i cause/cerfective action activities en a freement beste. The usst recent Nec
| inspecties addressing Caltes sensers was conducted May eat 9,1994 (Inspection |
; sesort 50-424.448/94=12.d with these sensors. The inspectors did not identif.y 1dated June 9. 1994.)

any violations associate In addition, the inspectors !i

i identified that you had corrected the deficicacies that existed in the Marct
i 1990, ties freen and few failures have been experienced since that ties. Tte
i K Inspections have confirmed that your Safety Audit and Easincerins Revise
; groep has conducted adequate root casse analyses and ePC has corrected sisiler

,

j stoffeiencies. 1

i seand ne the revieve coeducted in 1980 and subseeuent observattens. ne further
i actions are necessary and this action is considered closed. l

|$ should yee have any questions concerning this letter. Please contact es.
i

j Sincerely,
1
1
:

! lis W. Moreek Direetec, *

Divistee of eProjects;
s

r Docket Mos.: 50 424. 50 428
License Nos.: NPF.84, MPF-43

,

se J. D. Weedard
! Senter Vies Preefdent-hefear
: Seergie Feuer Caspear
! P. O. Ies 1895
; sirstnehen, AL 38801

I a. s. seamley
asseral musager, Mast vegtie

i eeergis Peeer Cuspany
| P. O. Sea 15 0
; We, ;:t; m , eA 54530 -

a

| J. A. esilay
;
ite heesing:

i Ceepaar
! P. Ge5 1896
| 91?singhes. AL 3591
:-

| (es seet'd ses page 3)

: - ,

'

i
; 1

'

|O
:
|

!

!
|

i
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.1 : document-7 entitled " Affidavit'of' Lewis A. Ward," comprissd
.

,- . .2 |of some six and'a half pages.of -- six,-and some portion
.

.u
3 .of.a page 7, pages.of text,.and included with it a GPC

4 Exhibit,.which is indicated to be Ward Exhibit D,~a Plant
-

5 .Vogtle diesel' generator-air' start cap evaluation document,
s

'

6 which itself has appendices A'and'B, do'you have that

I 'i ' document?

8 WITNESS WARD: .Yes.
,

9 MR. BLAKE: And was this document prepared by
.

10 you or under your. direction and supervisor?- .

11 WITNESS WARD: Yes,,.it was.

.12 MR. BLAKE: And is it accurate, to the best of--

13 your knowledge and belief? ,

3 . /,}N 14 WITNESS WARD': Yes.

15 MR. BLAKE: And do you adopt it as your

~ 16 testimony in this proceeding?

17 WITNESS WARD: Yes, I do.

18 MR. BLAKE: 'And are you familiar with the

19 documents which are attached to it and prepared to answer

F '20 Lquestions about those? )

21 WITNESS WARD: Yes.
d

22 'MR. BLAKE: Judge Bloch, I'd ask that the

: '23 Affidavit:of-Lewis'A. Ward, dated September 1, 1995', be

24 .' accepted into evidence, along with the; attached Ward
~

s /'~i ..

which'should~be marked as GPC1,..T 25 ' Exhibit D document,
. . .

-

' NEAL R. GROSS l.

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

\(Sta) 3344433
WASHINGTON, D.C. 20006 - (202) 2344433

|
. - ._. _- -__. _ ___ . _ i
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/|1 1 Exhibit II-198.. And'-I'.'d ask that the''GPC-= exhibit bei
'

i

-2 -imarked'- and ? that both the affidavit and'the exhibit'be
~

a; ) _
>

-

<

-u .. .

:3 accepted into evidence,~

'
' i4 MS. YOUNG:. Mr..Blake,=isn't'there a previouse

- 5 document'that'has'been marked as Ward D?-

,

.

6 MR. BLAKE: I' don't know the answer, but I?

7 '. appreciate looking --' .I'll: look it up ~ and' doublecheck on -
. .

,

8 it. I'm more confident about the --'

:.

'9 .MS. YOUNG: I-believe it's GPC II;62,.if we-
.

,
._ .

10 .could somehow distinguish this Ward D --

,
"11 MR. BLAKE: Okay.- *

.

'12 MS. YOUNG:. -- in another way. '

,

.

13 MR. BLAKE: Thank you very much.

14 MS. YOUNGi 'Just so it's not confusing,

15 because I believe your Ward exhibits got all of the way up! 2 ,

'16 to G before.

.17 MR. BLAKE: I will doublecheck and --

:18 CHAIRMAN BLOCH: Why don't we save time, and

t19 .. counting on Ms. Young's accuracy, call this Ward

20 Exhibit H7'

21 MR. BLAKE: That's fine. It's not --

I22 CHAIRMAN BLOCH: There'needs to be a

;23 ' correction here later.:
f -

324 .MR.LBLAKE: All.right.
~

:p$ t_
.

M, 125 ~MR. MICHAEL KOHN: ~If-it's referred to in the

, - NEAL R/ GROSS,

COURT REPORTERS AND TRANSCRIBERS -y :.
: 1323 RHODE ISLAND AVENUE, N.W.

'U | (St4 3S44433 - WASHINGTON, D.C. 20006 (202) 2344433-

-

_ _ _. _ .- . . _.
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1 affidavit, we may need to cha <p !. , ,c to an H, too.

2 WITNESS WARD: Page 6, line -- paragraph 16.
, ,),

>

v.
3 CHAIRMAN BLOCH: Okay. Page 6, paragraph 16,

4 line 7, says " Exhibit D" that shall now read " Exhibit H."
~

5 And the motion is granted.

6 (Whereupon, the above-referred to

7 document was marked as GPC Exhibit

8 No. II-198 for identification, and

9 was received into evidence.)

10 MR. BLAKE: Thank you, Judge. I have no more

11 questions. These witnesses are made available for cross.

12 MR. MICHAEL KOHN: Thank you, Your Honor.
|

13 CROSS EXAMINATION

- 14 MR. MICHAEL KOHN: I'd like to turn your |
( <
''

|

15 attention to the affidavit we've just been looking at,

16 Mr. Ward. I understand that your affidavit deals with

17 what you would consider to be the cause of the weak air

18 rolls, is that correct?

19 WITNESS WARD: Yes.

20 MR. MICHAEL KOHN: And the purpose is to show

21 that the problem causing the weak air rolls showed up when

22 one bank was isolated during surveillance testimony?

23 WITNESS WARD: That's when the problem showed
,

24 up, yes.

25 MR. MICHAEL KOHN: So is it your testimony,

NEAL R. GROSS
COUR7 REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

(202) 234 4433 WASHINGTON, D C. 20005 (202) 2344433
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1 basically -- on page 3 of your ttstimony, you say --

2 excuse me, page 3 of the affidavit, you state about a-.x
( ).v

3 third of the way up from the bottom, "In summary,

4 conditions required *o produce a weak air roll include the

the air start system alignment." Do you see5 start --

6 that?

7 WITNESS WARD: Yes.

8 MR. MICHAEL KOHN: And by referring to the air

9 start system alignment, are you referring to the that

10 there is only one air bank?

11 WITNESS WARD: Yes, the alignment is either

12 one bank in service or two banks in service.

13 MR. MICHAEL KOHN: And as I am reading your

14 testimony, you said it's required when only one air bank'~'

15 would be in service, is that correct? Do you see you say,

16 "The conditions required to produce a weak air roll would

17 be when only one air bank was being used"?

18 WITNESS WARD: No. No, that's a -- that

19 sentence has several other conditions with it.

20 MR. MICHAEL KOHN: That would be one of the

21 requirements?

I22 WITNESS WARD: That's one of the factors.

23 MR. MICHAEL KOHN: One of the factors.

24 WITNESS WARD: Right.
~

[/i
- 25 MR. MICHAEL KOHN: And is that a necessary i

NEAL R. GROSS i

COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

'(202) 2344433 WASHINGTON, D.C. 20005 (202) 2344433 |
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-How do you11ook j
.

. . , ..

:1 ;fcctor,for-is:this a' conditional factor?'
w

JK 1 12 -atjit?.

W.[ ~ '3 ' WITNESS' WARD: -I would' call that an j

'

.

; .- .

.

:

,

-
[ '4 2 aggravating factor.

.

^5 BOARD EXAMINATION t

c. .

. CHAIRMAN _BLOCH: In|'other words, it's '
.

:6
<

.

7 cumulative? It could happen either -- in" combination with

18 other factors? :

|
3

'

WITNESS WARD: Yes. That's what I'm trying to |-9 '

>

' '
10 /say'here. It's a combination of factors.s

j.. 1'

J 11 CROSS EXAMINATION (Continued) $
1

12 MR. MICHAEL KOHN: 'On page -- the bottom of i

i

..

13 .page14-and the top of page 5, you -- on the bottom of . i
.

;

1 - c14 ..page 4 you provide data, and on the top of page 5 you i'

.

. ;

15 ' state.that, " Note that all of the recorded failures !

4J .

.16 occurred with one of'the air systems isolated." . Do you .i
..

!'

17 see that?
.i

,
g . .

Yes.18 WITNESS WARD: ,4

. |
19 MR. MICHAEL KOHN: So are you here saying that

-

i

:20 Lweak air rolls are associated with the one air bank being j'
'

4

!

21 'used to start the diesel? |

iWITNESS WARD: What'I'm saying.is that the22" '
>-

!

~ 23 four recorded failures happened in conjunction with one of
.

| thel anks{being isolated.b. 24

g(K ,

Q ~' > 25 .MR.' MICHAEL KOHN: 'And'the four you are

NEAL' R. GROSS'

r
' ~ .. COURT REPORTER 8 AND TRANSCRISERS 1

.

,

1893 RHODE ISLAND AVENUE N.W.
} I

.,

.(see ass e ss WASHINGTON, D.C, 20005 9 09) 234 4 33'
< ,

, '
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@ 1 imhntioning cro Det outfon tha'b'ottom.ofLpage 4? |
<

h '

;
.

'WI'TNESS WARD: . .That's ' correct .I2 >

g f- : 4 ,

S.] ;
.

.

|? 3 MR. MICHAEL 7KOHN: Are there.four,1or are-_
.

'

1

!

[ '4 'thEre|five? j
'

4 4

| .5 ~ WITNESS:WARDi . Well,- January'24th and:25th,
t,

LI'm not; clear how many attempts were in that period,~-but.
'

/6
' I'

L7 that:was'--~.I'm counting that as-one eventi under one
i

[ 8 | alignment,4

i !
'

9 -MR. MICHAEL KOHN: All right. So it's your |'~ >
'l

.

'!.

: ' 10 . understanding that with.; respect 1to those starts, then, -]
. i

11 that the right' number 1 air-system was. isolated?'

12 WITNESS' WARD: 'Yes. ;

..- 13 MR.' MICHAEL KOHN: -And if I would understand
'

I~ .14 the'thruct of your testimony, then, that the safety
!

15 significance.is that when you're doing an air roll, you !

16 use both banks,'so, therefore, there would not be a real

17 ---let me.. rephrase that.;

18 In an emergency condition, both banks would~be
_

"

19 utilized, is that correct?

20 WITNESS WARD: That's correct.
4

.21 'MR. MICHAEL KOHN: And that would mitigate thep

.22 safety significance of problems associated with just one )
i
;

iL23 . air. bank isolated?.'

c 24 WITNESS WARD: That:would make it less likely

.N j

ib 25 .that a problem would show up,-that you would.have a weak |
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1 air. roll if you had both air systems in service.

2 MR. MICHAEL KOHN: Your Honor, I would like to.p.
O

3 mark as Intervenor's II-257 a March 12, 1990, letter

4 signed'by Mr. Hairston, concerning special report about

5 diesel generator failures, and the two-page enclosure

6 at tached to that letter.

7 CHAIRMAN BLOCH: Granted.

8 (Whereupon, the above-referred to

9 document was marked as Intervenor's

10 Exhibit No. II-257 for

11 identification.)

12 MR. MICHAEL KOHN: Earlier, Mr. Ward, we were

13 discussing, on page 4 and 5 of your affidavit, this April

EO 14 -- excuse me -- January 24 to January 25 start of the
,

15 diesel generator. And would you look on the enclosure,
,

16 and the number 2 under B2, and do you note that on January

17 25 the diesel was started and that neither air receiver,

18 was' isolated when it was started? And that the diesel
,

i

19 rolled slowly but did not start?

20 WITNESS WARD: You'11 have to give me a minute j'

|
,

21 to read this. Okay. I've read this.

22 MR. MICHAEL KOHN: And is it true, then, that

23 on your affidavit testimony on the top of page 5, where it
.

-24 says, "All'of the recorded failures occurred with one air
'

25 system isolated" is false?

NEAL R. GROSS-
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_ i

z. . .; 1 LWITNESS WARD: It appears that is correct. 1
a _ ;

! .A-- 2 'The January 25th failure'on'2A,.according to this? letter '|-

!,- G
. '3 .here,fhappened with both systemsLin service.

!4 MR. MICHAEL KOHN: Intervenor' calls'for the )'

,

5 'admissi~on of II-257 .|
-1

|

1 6 CHAIRMAN.BLOCH: Granted.

.7 (Whereupon,:the above-referred-to-

8 . document,'previously marked as
. .i

: 9 Intervenor Exhibit No.-II-257;for- |
4

;
_

:10 identification, was received into !
)

-11 evidence.) |
'

'

12 BOARD EXAMINATION
i
!CHAIRMAN BLOCH: 'Mr. Ward, in light of your'

. 13 <

O 4

14 -last answer, is there any. reason for you to believe that -

!

15 the information in II-257 is incorrect? ;- >

'
,

16 WITNESS-WARD: No. ,

4 -

|

17 CROSS EXAMINATION (Continued) ,

?
,

18 MR '.1 MICHAEL KOHN: Mr. Ward, did you know ;

-t

-19 about all five of'these recorded start failures, weak air !

!
20 rolls,.-that are identified in the bottom of page 4 of your -!

i

21 affidavit?'.Let me rephrase it.
I

-22 You' identified four. Did you know, when you

23 were identifying the four, that'there were, in fact, five?

|24 WITNESS WARD: No, I did not.

:) .

;

.: (_4 25 MR. MICHAEL KOHN: I'd like to call the |
4 .. ' |
' NEAL R. GROSS

' '

OOURT REPORTERS AND TRANSCRSERSJ6"
- 1323 RHODE ISLAND AVENUE, N.W. 1

' (30 4 334 4433 . WASHINGTON, D.C, 20006 (202) 234 4433

:, -s,
'

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



14259

1 witness' attention to Intervenor's II-156 that was

2 previously identified and admitted into this proceeding.,cx

i )iL.
3 CHAIRMAN BLOCH: Mr. Kohn has handed a copy of

4 that exhibit to the witness, Mr. Ward.

5 MR. MICHAEL KOHN: Mr. Ward, I believe the

-6 document I showed you was the document I_previously showed

7 you during your testimony, which is part of the material

8 you prepared for your -- the enforcement conference in

9 September 1990. Is that correct?

10 WITNESS-WARD: I'll have to ask -- I don't --

-11 I can't call -- you know, if I previously -- if this was

12 part of my previous, that's fine. I can't remember 156.

13 MR. MICHAEL KOHN: On the face of that

1 )
14 document, it demonstrates that -- do you recognize the'#

15 document?

16 WITNESS WARD: It looks familiar, yes,

17 MR. MICHAEL KOHN: It looks familiar as to

18 something you prepared for a presentation to the NRC?

19 WITNESS WARD: I have probably seen this in

20 the past. I prepared that presentation over five years

21 ago.

22 MR. MICHAEL KOHN: And that document lists all

23 five starts, correct?.

24 WITNESS WARD: Yes, it does.

g
V 25 MR. MICHAEL KOHN: Does that refresh your

NEAL R. GROSS
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1)
1 recollection that..you:were, in: fact,. aware thatithere were

2 five starts during that time. period,;five weak air rolls? |

3 WITNESS WARD: No , it.doesn't. {s

,

'

4 -MR.' MICHAEL KOHN: 'Are you aware that

5 . Mr. ' Johnson' (sic) testified in this proceeding -- well,. ;

i

6 let me back up. Did you review Mr Johncon's (sic) ;

7 -testimony in this proceeding to prepare your affidavit?!

'8 CHAIRMAN BLOCH: It's Johnston. {

9 MR. MICHAEL KOHN: Johnston. Thank you, Your ,

!
i

10 Honor. :

!
11 WITNESS WARD: I reviewed one page of his, not !

!

12 .all of it, i

13 MR. MICHAEL KOHN: Well, are you aware that

14 Mr. Johnston testified that Plant'Vogtle was the only

'

15 nuclear plant in the world that he was aware of to have a

|

16 weak air roll associated with'the pinching phenomena?

17 WITNESS WARD: No, I was not, i

18 MR. MICHAEL KOHN: If that is, in fact, true, ]
!

19 how do you explain that you have had five weak air rolls

20 attributed to this pinching phenomena?

!

21 WITNESS WARD: I can't explain ~why we're the |
|

22 only one. We did have the phenomena. We did show that we
_

!
23 had' inadequate clearances between the cap and the piston, I

.
. l

24 and Cooper. agreed with that, to the extent.they issued a
'

.

25 'Part 21 to.all other owners, notifying them of that.L -

I
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i

I ~ Now,'if Mr. Johnston says we.are the only one:1.

,

2 that had that,--that's -- that's: fine. {].g
U- i

3 MR. MICHAEL KOHN: Are you aware of any *

-4 physical-configuration'of your plant ~which would make you

5 more prone to having these weak air rolls than'the other
i

6 plants? :)
!

7 WITNESS WARD: I'm not that familiar with the .)
1

I
8 other' plants, no. l

.i

9 BOARD EXAMINATION'

10 CHAIRMAN BLOCH: Mr. Ward, in particular, you .I>

i

11 don't know whether the clearance problem was.the same at j

12 the other plants as it was at Vogtle, do you?

.

13 WITNESS WARD: I don't know, no, sir,

.
i

A 14 CROSS EXAMINATION (Continued) j

15 MR. MICHAEL KOHN: Now, if I understand it, [
t

16 your affidavit postulates that the weak air rolls -- !

17 CHAIRMAN BLOCH: Before you continue, I want :
3

18 to direct the panel that if at any time you disagree with
:

19 something being said by the other person on the panel, we

20 would expect you to speak up about that. If you don't
!

21 know about it, you don't have to speak up. But if you

!

22 disagree, I'd appreciate that. ;

!
'

23 Mr. Kohn?-

24 MR. MICHAEL KOHN: Mr. Hill, did you look at
;

.

<V. 25 anything associated with the weak air rolls?
l
'
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,

1 WITNESS HILL: 'No, I did not.
t

2 MR. MICHAEL KOHN: As I. understand it, your

3 ' affidavit postulates that the weak air rolls were due to

'

4 initiai manufacturing' defects involving clearances-between
+

5 the caps and pistons and that this condition may have

6 always existed ~within the diesel?
'

r

7 WITNESS WARD: Yes.

8 MR. MICHAEL KOHN: And I understand that you .

.

9 have ruled out creep as a possible mechanism for the weak
.

10 air rolls?

11 WITNESS WARD: I believe that's -- that's my ;

12 feeling.

13 MR. MICHAEL KOHN: My question is, how does

14 your affidavit reasonably explain the time lapse between
|

15 the first weak air roll and the five weak air rolls which |

16 then followed within a six-month period? Let me rephrase

17 that. Between the initial time the diesel was placed in
.

18 service and the five weak air rolls which followed some ,

i

19 few years later.

20 WITNESS WARD: Well, the 2A diesel was placed ,

,

21 in service in the first half of 1989, March of '89, and !

22 this happened in January of '90. So that's less than a
|

23 year. It's not several years.

|

'24 MR, MICHAEL KOHC: Didn't the 2A diesel have i

G
Q 25 qualification testing prior to '897 ;

NEAL R. GROSS
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1 WITNESS WARD: Yes. I'm just answering your

2 question. You said "placed in service."g3
Lj

3 MR. MICHAEL KOHN: It would have really been

4 placed in service with 35 consecutive valid tests of the

5 diesel during the qualification testing, correct?

6 WITNESS WARD: I'm using the term "placed in

7 service" as when the diesel was required to be operable to

8 meet the tech. specs., which we loaded fuel around March

9 of 1989. That's when it was (quote) "placed in service."

10 MR. MICHAEL KOHN: Well, let me rephrase my

11 question. From when diesel 2A was at the site and was

12 beginning to be started, what's the time period from that

13 point until the first weak air roll?

ID~' 14 WITNESS WARD: I -- I don't have the timeline

15 for when we installed it.

16 MR. MICHAEL KOHN: As I understand it, 1B,

17 diesel IB also had a weak air roll, correct?

18 WITNESS WARD: Yes. )
|
|

19 MR. MICHAEL KOHN: And the weak air roll at 1B

20 was some four years after it was installed at Plant

21 Vogtle?

22 WITNESS WARD: It was placed in service in the

23 early part of 1987. Again, I don't -- I wasn't there

24 during the construction period, and I don't know how long
, ,,,

l_) 25 that went before. But it had been in service three years,

NEAL R. GROSS
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,
,;

il 'a little over t hrac ysars, when this'.happansd. |

;, <

;S, ; |3 ;MR. MICHAEL KOHN: :And-itihad qualification? j
~

.!

%. y
.3 'to' sting prior to that,fcorrect?

)zn
'

L4 $ WITNESS WARD: I'm~ assuming.thatLit|did, butlI
~

;

:5 .-..I wasn''t involved in that. [
'im.

6 MR. MICHAEL KOHN': With? respect.toithe 1B.- ;

i

, <7 (diesei,.can_you explain this three'or more-year.' delay?' l

I

. . i

8 Can;you give me right now what'you would understand to'be ,j
,

9 a reasonable explanation of this three-yearLdelay in
:

10 ~ detecting a weak air roll?'
~

,

;

'll WITNESS. WARD: I believe it's -- the problem

was1 caused byL nadequate clearances in the piston to cap.i12 ,

:13 That wasn't a fixed number that1you install them, and that

O~' 14 '-- that' clearance stayed.the same on every cylinder, every
i

15 time from then on. We took the engine apart a number of*

16 times, and we took.different components apart during

,

17 overhauls. They were put back together differently. We
,

118 may have installed new caps at various points during '

:

19 overhauls.
,

20 The clearance problem, in conjunction'with the )
:

21 requirement'that the engine stop at a certain position in ;

22 .relationfto a stuck cap, is what I believe produced the ,

123 :sub' sequent weak air' roll. And that wasn't the same every !
!

24 .dayifrom'when the engine-was installed in '80 - whenever. !

. jaa, .

D J25 -it.was', before *87, and'.when.the problem occurred in 1990.
!

'
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1 BOARD EXAMINATION

;x 2 CHAIRMAN BLOCH: Mr. Ward, did you study the |
,'t |

%s
3 maintenance. history of 1A to see whether this explanation j

L4 of? changing.of clearances could possibly account for what

5 . happened?
5

I

.6 MR. BLAKE: Do you mean either'--
|

7 WITNESS WARD: 1B? -|
|

8 MR. BLAKE: -- 1B or -- |
r

9 CHAIRMAN BLOCH: 2A or 1A, either one. Did ,

i

10 you study.the maintenance history of either to see |

!
11 whether, in fact, maintenance practices _and changes could

!
'

12 .have caused the delay or caused the failures which didn't
;

13 occur in the beginning? :
.

- O 14 WITNESS WARD: No, I did not study the 1

|

-15 maintenance history on.either one of them. But 2A, when

i

16 the problem occurs, we had not had a maintenance overhaul.
i

17 .The engine was basically newly in service, less than a

18 year. 1B had been through -- in 1990, we had had -- I

19 believe we had had two refueling outages by that time. j
'

20 And during each time, sork was done on the engine. I did

21 not go back and look at what specifically was done.
!

22 CHAIRMAN BLOCH: Do you know whether or not !

'23 that work that was actually done could account for any ;

24 changes in the'way the_ pistons functioned? ,

~

125 WITNESS WARD: I believe it could, because
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1 pistons were taken apart. But I did not specifically look

|

2 at which piston had been taken apart and retorqued.
'

y
G

3 CHAIRMAN BLOCH: There were pistons that were

|

4 retorqued? |

5 WITNESS WARD: Well, when they're taken off,
|

6 they have to be retorqued when they're put back on. i

7 CHAIRMAN BLOCH: The caps were retorqued?

8 WITNESS WARD: Yes.

9 CHAIRMAN BLOCH: And could the retorquing

10 increase the -- reduce the clearances?

11 WITNESS WARD: By causing distortion due to --

12 due to the base of the cap not being completely flat. So

13 when you torque down the two hold-down bolts, it distorts
(')'

14 -- basically, brings the cap in, squeezes it in.'''

15 CHAIRMAN BLOCH: So the retorquing could have

16 caused reduced clearances?

17 WITNESS WARD: Yes.

18 CHAIRMAN BLOCH: And is that a procedural
i

19 problem?
l

20 WITNESS WARD: The procedure has a torque |

21 value on the two hold-down bolts that we go to the same

22 torque value. The problem is if the cap is not completely

23 flat, and the mating -- with the mating surface, then the

24 distortion is different. It can be different each time

O
V/ 25 you bolt it down to the same torque values.

NEAL R. GROSS
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"
1 Tha.: problem was the only thing we were ,

-
.

We. ;
.

,

:2 measuring was the torque on:the two hold-down; bolts.fy
::\,)

3 iwere:not'' checking flatness with' clearance' prior to --
'

4 ' prior to retorquing.-

5 CHAIRMAN |BLOCH: And has'that procedure now
b ;

6 .. changed?

7 ' WITNESS: WARD: What we do now is we dola pop.
!

8 test, and I believe the procedures have been changed,|but~

3

;
'

.9 I can't say for a fact they have. 'I know the clearance
;

,

checks are -- have been changed, and we do check the |clo
')

11 clearance'once we have them apart, which we had not been ;

12 tdoing prior to that time.
'

13 CHAIRMAN BLOCH: Mr. Kohn?
- /^{-

'# .14 CROSS EXAMINATION (Continued) ;

15 MR. MICHAEL KOHN: The speculation you have

-16 'about. torquing the caps could have happened at any other
,.

17 plant as well, correct? ,

,

,18 WITNESS WARD: That's correct.
!

19 MR. MICHAEL KOHN: But there were --

20 CHAIRMAN BLOCH: Counsel struck that comment. ,

t

21 'MR. MICHAEL KOHN: Yes. I've learned a

'
22 little.

l.23 (Laughter.)

L24 Are you testifying that the phenomena on the ,

j T:
AT 425 binding;isia: random-phenomena'and not a time-delayed i

NEAL R. GROSS i

COURT REPORTERS AND TRANSCRIBERS ;

1323 RHODE ISLAND AVENUE, N.W.

, (ROR) 2344433 _ WASHINGTON, D.C. 20006 (200) 2344433
,

.
_



14268

1 phenomena?

2 WITNESS WARD: That's'my belief,-yes.

O
L3 MR. MICHAEL KOHN: Initially, are you aware

4 that Georgia-Power called an_ expert panel'to explain the

5 weak air rolls and the reason given was creep?

6 WITNESS WARD: No.

7 MR. BLAKE: May I have a reference, please?

8 MR. MICHAEL KOHN: Yes. Mr. Johnston and

9 Mr. Owyoung's prefiled testimony.

10 MR. BLAKE: Thank you. Was there a page

11 number? Do you have it?

12 MR. MICHAEL KOHN: Not in front of me.

13 MR. BLAKE: Okay.

O 14 MR. MICHAEL KOHN: Based on your -- the

15 exhibit attached as Ward Exhibit H, Georgia Power's

16 Exhibit 198, do you believe Georgia Power would have had a

17 reasonable basis to submit testimony before the Board that

18 creep was the cause of the weak air rolls?

19 WITNESS WARD: Would you repeat the question,

20 please?

21 MR. MICHAEL KOHN: Do you believe an expert

22 panel would have a reasonable basis to submit expert |

|

23 testimony before this Board to indicate that creep was the
i

24 cause of the weak air rolls?

]I 25 MR. BLAKE: Can we provide him a copy of the

NEAL R. GROSS
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'

#

1 testimony"and justylet[him'look at it, and;then comment'on'
,

.
2 it,L if-that's'whatfyou want? I.have a copy. |

v,

13 CHAIRMAN BLOCH: That's a re'asonable
.

4 ' suggestion. :

;

5 MR. MICHAEL KOHN: If counsel would.like to

l' : provide him a copy,-please do.

7 MR. BLAKE: It's'the question and answer that

8 begins at|the bottom of page 14 of their-prefiled-

9 testimony and carries over to the. top of 15.

11 0 MR. MICHAEL KOHN: Have you-had an opportunity

11 to review that prefiled testimony previously?

12 WITNESS WARD: I reviewed one page of this

t13 draft, when it was in the draft stage, and I -- this was
f,."'").' .14 ---I think was the page that I looked at. It was not in

'

' 15 the same format that it is now, so I'm not sure.

16 Yes, I reviewed this page, and that's what

17 prompted this evaluation that is my Exhibit H.

18 MR. . MICHAEL KOHN: And I think you indicated

19 that you reviewed the Owyoung/Johnston-testimony when it

20 was in draft form, is that correct?

221 WITNESS WARD: Yes, just this one page.

22 MR.. MICHAEL KOHN: And do you recall when that
1

23 . review ~ occurred?'

'24 sWITNESS WARD: Late July /early August 1995.

'A
,ks_d .25 MR., MICHAEL KOHN: And do you know:why you

, NEAL R. GFh3SS
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*

.1 ?warc reviewing thnt: draft page? '

W.. 2 . WITNESS WARD': The subject of. creep'had been.

;ty .
:3 raised, and I -- I was asked to do a draft -- whether or

'4 not~that'was a credible explanation for-the question that !
.

'S :had been raised about the -- whether that could be.the

c6 . root cause.of the problem not having shown up for several- i

t

7 years.

8 MR. MICHAEL'KOHN: So, then, in July and-

9 . August, you agreed and that. testimony was submitted by

10 Mr. Owyoung''and Johnston?

11 WITNESS WARD: I don't understand your

'

.12 question.

' '13 MR. MICHAEL'KOHN: I think you --<

I[
* ~ 14 BOARD EXAMINATION

,

15 CHAIRMAN BLOCH: Did you, in July and August,

16 agree with the conclusions reached by Owyoung and Johnston j

17 about creep?

.18 WITNESS WARD: I questioned the statement that
.

creep was the factor: that was stated here, and that's why19

20 I had a study done by Southern Company Services, to give

21 another opinion on that same subject. I did not have a -- ]
'

22 I-did.notEinitially endorse or reject the idea of creep,
;-

23 'but had another study done to form a second opinion.
'

-24 CROSS EXAMINATION - (Continued)

/T ;

.' V 25 MR. MICHAEL KOHN: Well, if I understand it,
.

,

NEAL R. GROSS
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,

: l thtn,tyourfinitial-: reaction _to'seeing a-draft of:the ji

.
.

:2 . testimony was,to. question its' accuracy?'.
$() ' ;

,

,

. .
.

.
:3 ' WITNESS, WARD: That's - that's true. ;I-. -i~

y ,

[4 questioned it._
+

5 MR._ MICHAEL KOHN: .And,who'dideyou rais'e the

.
'6 'questiion to?

7 WITNESS WARD: I raised the' question to -- -;
( 1

8 well,f I asked our;metallu: :i. cal department'at Southern

9 -Company Services to do this evaluation, so I could have ,

"10 this information for use here.

11 MR. MICHAEL KOHN: Well, someone gave you.a
*

,.

112 portion of'the Owyoung/Johnston testimony. Who was that?

13 WITNESS WARD: My attorney.

14 MR. MICHAEL KOHN: And did you question the:

'15 a'ccuracy of that testimony with your -- the attorneys who :|
,

-16 gave it to you? *

,

-17 = WITNESS WARD: I don't recall what we
-

,

L
18 discussed. We did discuss the page, and I did talk to i

19 Mr. Johnston about it.. ;
1

20 -MR. MICHAEL KOHN: Is there any reason the
:

21 document attached as Exhibit H to'your testimony, your

!22 ' affidavit, could not'have been prepared earlier?

23 WITNESS WARD: Yes. The question'of creep had
*

.24 only.come up -- that'was the first time I had heard that'

4

:I/3 ,
:25 asTa:. plausible explanation _for this problem. :

'
' ,

..

.A/ -
,

-
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t

MR'.. MICHAEL KOHN: So-'no'one wondered why thsil
~

,

~

A 2 Jweak air rolls'were. time' delayed until^the discussion.nf c

D
43 .about creep.was began?
I

I4 WITNESS WARD: Well,-I.can't say that no one- {
'

5 ' wondered,|but<the --
1

J6 MR. MICHAEL KOHN: Let me. rephrase it. You
.

;
.

57 had no.-- you hadn't wondered about that? j
!

8 WITNESS WARD: I believe the explanations that -t

!

L9 Tee had-for.the problem back in 1990 when-it occurred'

,

: 10 adequatelysexplained'the problem, and I still believe that
>

- 11 that is.the problem is manufacturing defects in the pinch ;

12 caused ~by the caps:not being flat. And the -- there.had |

~ 13 not'been any motivation that I am aware of to come up with :

i
2

.- . '
~ '

14 any other explanation.
t

U 15 You know, at.that point, the vendor agreed f

I
; 16 with-the explanation, and we'had plenty of evidence that

,

.

And since we resolved that problem on the
~

17 it-did occur. 7
t

'

- :UB eng'ines,1we have not had a weak' air roll in over five
I

19 years now, so, you know, I'm not sure why we would need to
i

20 be looking for another explanation.
f

- 21 MR. MICHAEL KOHN: So the explanation now is
;

22 torquing and the-caps not being flat, rather1than- ;
-;

23 differ'ential thermal expansion?-
,

,

. 24 ' WITNESS WARD: That has always been the fi

: /^$
^

: 25 explanation - ymanufacturing defect, which includes out of jY$./4_ .

,
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,

i

1 . roundness', and not flat. |
7

, .
2 CHAIRMAN.BLOCH: This could be a good time for j

a - 7
;

.:. -the 10-minute recess. ;3
4

|
4 MR. MICHAEL KOHN: That's fine,.Your Honor. *

'

1

I 5 Just for the record, I'd like to just note
;

i- .

.
,

'

,6 .that Mr. Ward was referring, as I understand it, to the ,

'
7 rebuttal testimony of'Owyoung/Johnston, beginning at'the .

?
.

. !-

: 8 question on line 17,'on page 14.
,

i, 9 Is that correct?
.

1-

10 WITNESS WARD: Yes. ;
4

4

|

11 CHAIRMAN BLOCH: The witness said yes.

! -i

12 Before we break, I'd comment that I'm !
.

t

13 interested in whether this panel can comment on the Staff i

14 testimony that was filed late yesterday. And also, on

i. I

15 whether they can comment on the document that you

i
16 requested concerning oil and weak air rolls, whether'

: !

-17 they're aware of it, whether they have knowledge of a f'

,

18 relationship between that and the possible effect of

a

19 water, because that way we can avoid a recall after you ,

20 get that information. :
1

t' 21 We'll take a recess for 10 minutes.

22 (Whereupon, the proceedings.were off the !
i

23 record-from 9:55 a.m. until 10:07 a.m.) ,

;

24 CHAIRMAN BLOCH: The hearing will come to!
|

'

|

..

25 ' order,
;
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!

x1 'MR." MICHAEL KOHN': -Mr. War'd, were^you aware-'

:

. '4 2 that with respect,to the'c,dep phenomena,;Mr. Johnston,and !
'

: s ; > ,

3 'Owyoung in'dicated that one possible. reason it was I
' ' "

i
,

"' 4 happening _-at Plant'Vogtle, rather than other-plants'-- ;
::

I et me' rephrase that. Not creep,'butLthe' j5 ' excuse me. L
-;

6 pinching phenomena --'one reason it.was happening at Plant

2 7 Vogtle, rather than the other plants, was"due to.different, ,

t

8 Jjacket.' water' temperature set points?. -{
.

' ~

<

.9 WITNESS WARD: No. .!.
{

~

-10 MR. MICHAEL KOHN: Does that in any way sound

11 reasonable to you? ,

. !,

12 WITNESS WARD: No.
'

,

;

i

13 BOARD EXAMINATION-
'

'

(-
^ ~

14 CHAIRMAN BLOCH: Mr.' Ward, is there a reason |
:

15 that'your engineering judgment suggests that, that the j
!

'16 higher temperature is either insignificant or that it j
!

17 wouldn't reduce the clearance? 1

)

18 WITNESS WARD: The -- I don't know what

19 temperature other plants run jacket water at. But I would
:

20 imagine it would not be more than 20 or 30 degrees maximum .j

. . I
21 ' difference. That would be an insignificant difference in

22 . thermal expansion between.the materials. :

f

23 CHAIRMAN BLOCH: Insignificant in this case is |
t

24 less than one one-thousandth of an inch? |
cn: j

25 WITNESS WARD: Yes. |
\
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1 MR. MICHAEL KOHN: Your Honor, since the

2 Owyoung/Johnston panel testified, we would like to<~

N,s)
3 introduce as rebuttal documentation a demonstrative aid

4 setting forth the FSAR requirements of other plants, with

5 TDI diesels and the jacket water temperature set points of

6 those diesels, to demonstrate that there is no difference

7 between Plant Vogtle and the other diesels -- other

8 plants. And I'm prepared to distribute this information

9 at this time.

10 MR. BLAKE: It's a misnomer, it sounds to me

11 like. You referred to this item as a demonstrative aid,

12 and to say it's going to be put in as evidence, rebuttal

13 evidence of something or other else, seems to me to be
(')

14 quite internally inconsistent. And I agree with the"

15 inconsistency.

16 CHAIRMAN BLOCH: It is inconsistent with how

17 we've used demonstrative aids in the past. Demonstrative

18 aids are valid only if they refer to admitted evidence.

19 MR. MICHAEL KOHN: Your Honor, the raw data,

20 which is the basis of this demonstrative aid, is attached

21 to it. And, therefore, we seek the introduction of the

22 raw data attached to it. And whether the parties want to

23 stipulate to the demonstrative aid at some point, to

24 assist the Board in a time-consuming task, we --
p
() 25 CHAIRMAN BLOCH: Where are the raw data from,

_
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i,

< - .

?1 |fromLthofGovarnm:nttreporto?-<

t

MR.LMICHAEL'KOHN: The raw data is, yes,c.fromi ;,A; - 2 -
<

.

Ad . . . |
-

.

:3 the'FSARLand NUREG 1350.- . ;.

~c ;
.. ,.

4 ' CHAIRMAN BLOCH: So what"--
'

'

i:p -
,

'

~ '

>- 5 'MR MICHAEL KOHN- :From variousjFSARs.- i

w li

6 . CHAIRMAN BLOCH:- Why don'tLyou permit the.. |.-,,

;7 4 Lice'nsee to' review.'it and see.if he'can' stipulate 1to the'

8 : accuracy.iof the data. Oh, and also the Staff, that's ,

j.
.

c. -- 9 correct. ,

Ms 10 MR. MICHAEL KOHN: ,I'.m'certain it's something- |

11 they;can't stipulate'to.at'this juncture, without taking
i

.12 some time-to review:it. So I -- i

I

.. 13 CHAIRMAN BLOCH: Yeah, I am,.too. ,

'!
14 MR. MICHAEL KOHN: -- propose-that we just" " ' '

15 move on-and revisit this issue.

16 CROSS EXAMINATION (Continued)

'17 MR. MICHAEL KOHN: Mr. Hill, as I understand<

18 your qualifications, your area of expertise is in
'

19 containment and structural integrity testing =and leak rate

20 ., testing, is that correct?

21 : WITNESS HILL: Those are two areas in which I

22 have' extensive experience.
,

23 -MR. MICHAEL KOHN: -Are those the areas that
Y

24 you.would consider yourself an expert?.

M|7N
.

They are.

'

4 25 ' WITNESS : HILL':
.

"
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1 MR. MICHAEL KOHN: And can you tell me what |

2 other areas you would consider yourself to be an expert?73
' J-

3 WITNESS HILL: Testing, in general.

4 MR. MICHAEL KOHN: Are you an instrument and

5 controls engineer?

6 WITNESS HILL: I am not.

7 MR. MICHAEL KOHN: And I see that you have no

8 prior training or experience with Cooper diesels and their

9 control systems, is that correct?

10 WITNESS HILL: That is correct.

11 MR. MICHAEL KOHN: Do you consider yourself to

12 have any special expertise with respect to Cooper diesels

13 and their control systems?

\ |
14 WIPNESS HILL: In terms of how the control''

15 system functions to regulate the performance of the

16 diesel, no. However, that really does not enter into my

17 testimony.

18 MR. MICHAEL KOHN: In what area of Cooper |

19 diesel operation do you think you have some expertise? |
|

20 WITNESS HILL: In this particular case, I have i

!

21 limited my investigations to the movement of air and water

22 vapor through the tubing and through the logic elements |

23 within the control panel, and out to the sensors on the

24 diesel engine.
g
'( / 25 MR. MICHAEL KOHN: And do you have any

NEAL R. GROSS
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I
1 expertise in two-phase flow?

2 WITNESS HILL: In two-phase flow per'se, no.gg
. \,_/ -

-3 MR.. MICHAEL KOHN: And do you have any'special

4 training or experience in fluidics?
e

.5 WITNESS HILL: I do not.

|

6 MR. MICHAEL KOHN: Do you have any special. J
4

7 training or experience with respect to pneumatic control -j

8 systems?
!

9 WITNESS HILL: I do not. )

I

10 MR. MICHAEL KOHN: And you are not a member of j

11 the Instrument Society of America, is that correct?

12 WITNESS HILL: That is correct.

13 MR. MICHAEL KOHN: And as an expert, I assume

O 14 you are receiving ~ compensation for your testimony?

15 WITNESS HILL: I am not compensated for my

16 testimony.

17 MR. MICHAEL KOHN: You aren't receiving
)

18 compensation for the work you are performing here?

19 WITNESS HILL: I'm receiving compensation for
'

20 doing research, evaluating data, formulating opinions and

21 conclusions based on my evaluation.

22 MR. MICHAEL KOHN: And for the time you spent'

.23 'doing these investigations?

24 WITNESS HILL: Yes.'

.

,

MR. MICHAEL KOHN: And can you tell me what is.52
.
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'

-

'

m 1 tho.icmount>of.compencation you.have received..to'date, or;--

-

x

12 fexpect to receive?.]: ,.)7
i( / 0 1

13 MR . c BLAKE: I object'. ;
,

|

'

'4 -MR. MICHAEL KOHN: '.Your Honor?"
-

-

'5 MR.'BLAKE: .I object'to the specific numbers ;
~

!

6 ~~being either inquired'about or put on the record. These

7 are all commercial matters between individuals and !

8 ' businesses. What.is the need'for that?- And there has~
~

*

-

9 been'no showing.of a need. .If it's anything other than~ ,

|

-10 -his-normal rates,.that might be a matter of inquiry. .
,

!

|11 CHAIRMAN BLOCH: Why don't you-ask whether'
.

i
'

12 it's - how it compares to his normal rates.

- 13 MR. MICHAEL KOHN: Your Honor, the Federal' ]
J,rs.

E(,)'' Rules specifically' state that the amount of compensation I
-

14
,

' ~ 15 is relevant and discoverable. And it is customarily-a

;

16 subject that may be gotten into. I think -- I have no t'

:

17 problem with asking -- setting forth how much his rates

~18 are and what he is charging. I'm not asking anything more

,

'19 than that.

20 CHAIRMAN BLOCH: Why do we need to know any

21 ,more than whether.he is collecting his normal rates'for

22 this-work? |

: 23 MR.-' MICHAEL.KOHN: Are you --'let me rephrase
i

. 24 :the question. -

s k+v :

'/t
%A~.s, : 25 Are you receiving your, customary rate? |

>
*
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j 1 WITNESS HILL: I am.

- 2 MR. MICHAEL KOHN: And can you tell me the

N,s
3 total amount of time you have endeavored with respect to

i - 4 preparing this testimony or otherwise assisting Georgia-

;

- 5 Power?

6 WITNESS HILL: It's on the order of 250 hcurs,
|
.

7 but that -- that figure is approximate.

8 BOARD EXAMINATION
;

9 CHAIRMAN BLOCH: That's related to this
;

10 testimony, the 250 hours? Or was it related to other4

11 matters as well?,

12 WITNESS HILL: It's related to everything that

13 I have done in conjunction with this case.

O~

14 CROSS EXAMINATION (Continued)
.

15 MR. MICHAEL KOHN: On page 2 of the testimony,~

| 16 you state that you interviewed several GPC employees
|

' 17 familiar with the diesel and air start system. Can you

18 tell me who you interviewed?.

19 WITNESS HILL: I have discussed the diesel air

20 start system with Ken Stokes, with Ken Burr, and with a
;

t 21 number of people in the Vogtle I&C Department. Some of

22 the names I can remember; some I can't.

23 MR. MICHAEL KOHN: And what names do you

24 recall?
:n- a

(~) 25 WITNESS HILL: Mike Hobbs, Mike Duncan, Dexter
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,

, -
.,

i ~
'

1 'Acunde,; Deborah1 Thames. ,I-recallJno others.
.

. .

I
L

. MICHAEL KOHN: -And those are the ones.you- j2 MR.

L ~(h ~

%<<

13 can recall ~at.this: time?

: 24 ' WITNESS HILL': Lyes.
. t
'

. .
.

F

; 5 MR. MICHAEL KOHN: 'About'how|many other -

;

" - '6 ' persons do'you.think you interviewed? ;

. !,

-7 WITNESS HILL: Three, four, five. j'
,

,.
i

.R. MICHAEL KOHN: 'Did you take interview |
,

.

M8
-t

I 9 notes?
c 1

i

10 WITNESS HILL: I took a few notes, but nothing 1
].

'

11 that I would ' formally call interview notes. i
.

,

|= 12 MR. MICHAEL KOHN: And is there a scope of'
'

i
?
i 13 . documentation you've gathered, including the notations you

>

i.q~n,-
r t

r

14 took that you relied on when preparing your testimony? ;" - ''

'. !

15 WITNESS HILL: There are several documents

: 16 which I relied on in preparing my testimony.

17 MR. MICHAEL KOHN: My question is, your

b I

:18 interview of these persons and the knowledge you gained by r

19 your visits at the sites, and your -- the sum total of

20 'your involvement, do you believe helped provide you with'a j
.i

'

t

4 .
background and a basis for your testimony? ;

,

-21
,

I

22 WITNESS HILL: Certainly. The sum total of my. !#'

l
23 -involvement is'the basis-for|my testimony. .|

i
t

'24 MR. MICHAEL KOHN: Okay. Did you maintain ~the
T(3 .

.

.

'6_/) 25 . documentation that would concern the subtotal of your
,

NEAL R. GROSS - |
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1 experience concerning the diesel generators?

2 WITNESS HILL: I have maintained the drawings,s,

N.]
3 and FSAR sections, standard review plan, ISA standard,

4 diesel building ventilation system description, and the

5 diesel engine control system description.

6 MR. MICHAEL KOHN: How about your notes of --

7 the notes that you took during this 250-hour period?

8 WITNESS HILL: No.

9 MR. MICHAEL KOHN: You didn't ma ntain any ofi

10 those notes?

11 WITNESS HILL: No, I did not.

12 CHAIRMAN BLOCH: The witness has been shaking

13 his head no. I have to say that, because it's not audible
em

~ 14 for the transcript.

15 WITNESS HILL: Sorry, Your Honor.

16 MR. MICHAEL KOHN: Have you ever testified as

17 an expert before? |

18 WITNESS HILL: I have been deposed as an

I19 expert. I have never testified before a hearing or

20 similar proceeding.

21 CHAIRMAN BLOCH: Mr. Kohn, before you

22 continue, I'd like to comment that, to a certain extent,

23 we've had expert testimony on the meaning of plant

24 documents and regulations. And, of course, those are

O.
(_) 25 going to be matters that we'll determine based on the

NEAL R. GROSS
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.1 documents themselves'. So providing, you know, what'the

-

- 2 Ddocuments say and'what the' regulations say, the question
A./ . .

.

.
. ,

3 ,.of_what the expert says-is not so important on those-
_

4 . questions. 'But that's'what we're going to be relying on- r

1

5 -as the primary materials. ;

6 MR. MICHAEL KOHN: Thank you, Your Honor.
;

'

7 Do you think you have any special expertise

8 concerning acceptance criteria of diesel general air
'

t

'9 system? ,

- 10 WITNESS HILL: I.do not claim to have any
.

11 Jspecial expertise in the acceptance criteria. However, I
,

12 do feel that my engineering background is such that if I ;

13 look at the criteria, I can tell whether or not they are

..Cr :
14 reasonable. ;

t

15 MR. MICHAEL KOHN: Do you have any special
t

q. t

16 expertise with respect to ISA standards? i

: -

| '17 WITNESS HILL: Again, I would give you the !

:

18 same answer with respect to ISA standards in general, and f
i
*.

19 ISA publishes a lot of standards. I do not claim to have ;,

20 any special expertise. However, many ISA standards which

t - 21 -are within my' area of technical expertise I can look at

22 and determine whether or not-I feel they are reasonable'
.

23 from an. engineering viewpoint.

24 MR. MICHAEL KOHN: Do you have any special
--. ]

N. 25 expertise'with respect to'effect of water on the diesel !
: *r ;
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1 generators? The operation of the pneumatic system?

2 WITNESS HILL: Again, I would give you thegs

(J:

3 same answer. Certainly, to that level of detail, I do not

4 have any special expertise on how water affects diesel

5 engine pneumatic systems. But again, I can look at the

6 control systems and determine whether or not water might

7 have a negative impact on the functioning of those

8 systems.

9 MR. MICHAEL KOHN: Mr. Ward, can you tell me

10 if you have any special expertise with respect to Plant

11 Vogtle's FSAR, interpreting FSARs?

12 WITNESS WARD: I can read the FSAR and tell

13 you my opinion of what it says.

\ l
14 MR. MICHAEL KOHN: Okay. So other than --''

15 were you involved in the original development of the FSAR?

16 WITNESS WARD: No, I was not.

37 MR. MICHAEL KOHN: Were you involved in the

18 licensing comparison of the FSAR with other plants?

19 WITNESS WARD: No, I was not working for

20 Vogtle at that time.

21 MR. MICHAEL KOHN: And do you have any special

22 expertise with respect to the interpretation of ISA

23 standards?

24 WITNESS WARD: No.

(_/ 25 MR. MICHAEL KOHN: And I'd like to turn to

NEAL R. GROSS
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1 your prefiled testimony on page 6, lines 10 through 20.

2 Before I start on this questioning, I note that the format
7s
t <

\_/
3 indicates that there is -- the person providing the answer

4 -- Mr. Hill, I have a question to you. Did you review the

5 question and answers that you did not provide that are

6 contained in this prefiled testimony?

7 WITNESS HILL: I have read those questions and

8 answers.

9 MR. MICHAEL KOHN: Do you have an independent

10 basis to provide responses to those answers? Or did you

11 review them as to whether you would also attest under oath

12 to their accuracy?

13 WITNESS HILL: I reviewed them only insofar as

(~#s

14 they were part of the overall testimony. In most of these'~

15 areas, I really don't have any -- any particular

16 knowledge.

17 MR. MICHAEL KOHN: Mr. Ward, the same question

18 with respect to Mr. Hill's responses.

19 WITNESS WARD: I reviewed all of the
t

I

20 responses, and for the most part I determined that I agree

21 with everything that was there. There are a fet: -- few

22 pointa in there that I did not dig into, particularly the

23 ISA standard.

24 MR. MICHAEL KOHN: And the fact that your name

:p
(_/ 25 does not appear by the answers, does that mean you were
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1 not testifying about those responses?

2 WITNESS WARD:: No, that does not mean that.

O7 ,

L3 MR. MICHAEL KOHN: So you view the testimony
,

!
.
'

4 --

1

5 BOARD EXAMINATION
I

~6 CHAIRMAN BLOCH: What-does it mean, that your ;

- . f
7 name.is on some and not on others? !

!

'8 WITNESS WARD: Everything in here, to the best {
'

.

,

9 of my knowledge, is accurate. That's -- that's what it :
..

[

10 means. ;

i

11 CHAIRMAN BLOCH: But I take it that-where your

~

12 name '9n't on it you don't have the same necessity.to know

13 whether it's accurate or not, is that correct?

.. .

14 WITNESS WARD: 'That's correct.
,

15 CROSS EXAMINATION (Continued) ;

+ +

^

16 MR. MICHAEL KOHN: So you haven't assessed-the |
1

'

17 portions of the testimony with respect to an adequate .[
;
.

18 factual basis or technical basis, unless your name appears j

i
t 19 by the testimony. Is that an accurate --

'

20 WITNESS WARD: Not completely. If there was !<

q

21 something erroneous in a statement that it says " Hill," I !
"

) 22 'did|have input into getting that resolved. But I did not
'

i

'23 'go back and verify every statement that's made in those |
-

c :o i
24H type of: answers.*

,

/~'3 ;

:25 MR.' MICHAEL KOHN: Well, then, from your j'
-

i
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1 testimony, did you resolve prior' statements that Mr. Hill. i

2 had in his testimony that you disagreed with?
.O.

3 WITNESS WARD: Yes.
i

4 MR. MICHAEL KOHN: Now, we were at page 6, !

5 lines 10 through 20, Mr. Hill. You state on line 17 that {

,

6 Mr. Mosbaugh and the ISA standard are in error. As I

7 understand it, do you agree that Mr. Mosbaugh correctly
'

8 quoted what the ISA. standard states?

9 WITNESS HILL: That-is correct.

10 MR. MICHAEL KOHN: And there is an 18 degree
:

11 ' Fahrenheit that is contained in that ISA standard, |

13 correct?

13 WITNESS HILL: That is correct. )
'

'

14 MR. MICHAEL KOHN: And now there is also a

15 7.8 degree -- negative 7.8 degree Centigrade mentioned as ;

16 well, correct?
,

17 WITNESS HILL: That is correct.

18 MR. MICHAEL KOHN: And do you think it stands j

J

19 to reason -- excuse me. Your testimony is that they don't :

20 relate, but you state which one you think is right. What
p

21 .is your basis for determining that-the 18 degree
5

22 Fahrenheit is wrong? ,

23 WITNESS HILL: My testimony doesn't state that {
;

24 either one'is correct or either one is wrong. I do not ;

25 know which.one the writers of the ISA standard intended to
iNEAL R. GROSS
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;

- 1 govern, but'whichever one it is it doesn't relate to the .. ;

2 ~ other.f
.v

3 MR. MICHAEL KOHN: Well, did you make any
.

;

.

inquiry to determine the answer to that question?'4

5 WITNESS HILL: No , I did not. I should add, '

.

i

6 though, that it's pointed out in the testimony the ISA

L1 7 standard is really not applicable-to the diesel air start

'

8 system, so it was merely an observation on my part, in ,

9 reading through Mr. Mosbaugh's testimony, and then later !
I
.

'10 reading the ISA, that the Centigrade and Fahrenheit
;

~. .
.

11 numbers were incompatible with one another.

,

12 MR. MICHAEL KOHN: Well, do you think you had

13 an obligation to find out from the persons responsible for

i 14 drafting the ISA standard what the correct number was?

15 CHAIRMAN BLOCH: Mr. Kohn, he already said he ;

!

; 16 didn't get it.
5 i

i 17 MR. MICHAEL KOHN: And on page 9, lines 6
-

i

18 through 12 of the testimony, with respect to start 134 of :
,

i

!

19 the diesel generator, you indicate that Mr. Mosbaugh's ]
l

'20 prefiled testimony was in error, because he was referring 1
c
.

21 :to a high jacket water pressure sensor, rather than a low
-

22 jacket water pressure sensor, is that correct?
,

!

23 WITNESS HILL: Are you asking the question of i

6
4

24 .me?
, .

fQ
A./ 25 MR. MICHAEL KOHN: To either. ;

i

NEAL R. GROSS
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1 WITNESS HILL: There is no such sensor. As to

2 whether that was referring to a low jacket water pressure~s

' (%s!)
3 sensor or a high jacket water temperature sensor, I don't~

4 know. It seems reasonable that it would be one of those

5 two. But whether the use of the word " pressure" is

6 incorrect, or the use of the word "high" is incorrect,

7 would be pure speculation on my part, too.

8 MR. MICHAEL KOHN: Well, did either of you

9 gentlemen review Mr. Mosbaugh's testimony in its entirety

10 to determine that elsewhere he specifically states when

11 discussing this start that it was the low jacket water

12 pressure sensor?

13 WITNESS WARD: I reviewed the -- I guess it

" 14 was the original prefiled testimony of Mr. Mosbaugh, the

15 one that was submitted in the April /May timeframe. I have

16 not reviewed the retyped version of that, so I don't know.

17 But there were so many errors in that I did not know -- I

18 did not attempt to go through and pick out all of the

19 differences in statements in there, if that's what you're

20 asking.

21 MR. MICHAEL KOHN: Well, my question is based

22 on your prior review of a draft of Mr. Mosbaugh's

23 testimony. Are you well aware of the fact that elsewhere

24 in his testimony he correctly references the low jacket
,

k/ 25 water pressure sensor with respect to start 134?
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'

% 11 - sWITNESS: WARD: . No . .

2 MR. MICHAEL'KOHN: I'd ask you to turn to
;N )(i

.

:page 12 of the.prefiled. testimony, lines 17 and 18.

-g

a. .. . .

'

:3,

J4 |Mr. HiII, I believe_thislis your response, Land you state,-

5 ".Each sensor'is! supplied through a'.0.006 inch orifice."* *

<

16 : located'in the control cabinet." which sensors are you

' referring to.when'ou'use"the. word " heat sensor"?-~

y..e 7

8 WITNESS-HILL: LThis.is referring.to the-

- 9 sensors identifihd at'the!beginning.of the-paragraph to3;

5 2

110 iwit high pressure crank. case,. low pressure turbo oil,. low-+
.

,

oil pressure' jacket water,: high vibration, high' temperature't

...

12 ' engine bearings, and high temperature lube oil.
.

-
.

13 -MR. MICHAEL KOHN: And how many sensors, in
; (*M i

.tg
' 14 total, then, would you be referring to? ,

-

f
;

'15 WITNESS HILL: That should be six. Yes, six. |
!
!
6

16 MR. MICHAEL KOHN: And then there would be an

17 orifice with response'to each one of these six? j
i

18 WITNESS HILL: That is correct. j

:19 MR. MICHAEL KOHN: Do you have any knowledge ;
!

20 of;.whether there-is more than one low pressure turbo oil j
!
.

21 > sensor? ;

22 . WITNESS WARD: I'dilike to-answer that. j-

'

;e

'MRi MICHAEL KOHN: I'm asking.Mr. Hill for his >

23 '

. . . . . f>

;24 knowl' edge at this time. :

;j % ;

VLli -

'25 ' WITNESS) HILL: I am aware that thereLare .

~

;
,

'
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.1 multiple. sensors on the engine. However, the drawings ;

j3 show a single trip line coming back to the cabinet. 'And I2

v.).
.

. .

;

3 presume that-that. trip line T's when it gets closer to the !

-4 engine and runs to two or more sensors in perhaps'one or' ;

'

5 two cases. .

|

'
6 MR. MICHAEL KOHN: So is there an orifice with

7 respect to each sensor, or r.ot?
,

-8 - WITNESS HILL: In accordance with the
,.

9 drawings,Lthere are only six orifices, and those six

10 ' orifices serve trip lines which go out to these categories .

11 of sensors. HowLmany sensors there actually are on the ,

i

.12 ' engine', I do not know, but the drawing shows six' orifices.

13 MR. MICHAEL KOHN: So you haven't looked at :
-

.

14 that detail?

15 WITNESS HILL: I have not looked at the

16 configuration on the engine itself. I was concerned'with ;

I
17 the orifices which are in the control cabinet.

,

18 MR. MICHAEL KOHN: Do you know -- can you give

19 me an estimate of how many total sensors you think would

20 be associated with the six orifices you were referring to?
l

21 WITNESS HILL: Well, perhaps as many as 10, j

22 but that's pure speculation on my part. I was only

'

23 concerned with the number of-tubes running out of the

.4 cabinet to the engine.2
p~< t

NL- 25 MR. MICHAEL KOHN: Is it possible that the ;

. NEAL R. GROSS
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1 drawing you were looking at shows a typical arrangement

2 rather than the specific arrangement?

]
3 WITNESS HILL: That's highly unlikely.

4 BOARD EXAMINATION

5 CHAIRMAN BLOCH: Would it surprise you if

6 there were 19 sensors involved, rather than the six?

7 WITNESS HILL: I would not be surprised, no.

8 CHAIRMAN BLOCH: Would it affect your

9 testimony?

10 WITNESS HILL: It would not. The number of

11 sensors is not the concern, Your Honor. It's the number

12 of orifices in the control cabinet, and what is beyond the

1S control cabinet is -- doesn't enter into the calculation,
,

'~') 14 other than it provides a leakage path for air to pass

15 continuously through the orifice.

16 CROSS EXAMINATION (Continued)

17 MR. MICHAEL KOHN: On page 7 of the prefiled

18 testimony, Mr. Hill, you mention on lines 12 and 13 about

19 radiating heat, diesel radiating heat. Is that correct?

20 WITNESS HILL: That's mentioned in the

21 testimony, yes.

22 MR. MICHAEL KOHN: And later on, on page 8,

23 lines 6 through 11, you mention that the heat from the

24 diesel would keep control air lines from cooling, even in
,

x_) 25 the presence of ventilation flow. Is that accurate?

NEAL R. GROSS
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To_ .a

1 WITNESS' HILL: Yes,-that is.

j2 MR. MICHAEL'"KOHN; Well, how hot are these? .

%.)'
3 diesel surfaces?- |

- .

r

'4 . CHAIRMAN BLOCH: What's:the line on page 6,:

5 .Mr. Kohn? t

f6 MR. MICHAEL ~KOHN: Lines 6 through 11'. It's

7 'page'8, Your Honor.

8 ' CHAIRMAN BLOCH: Thank you.

9 -WITNESS HILL: With'the diesel shut down, the-

10 ' engine surfaces are1 extremely warm to the touch. You can ,

t
-

11 put your hand on'it. It's very uncomfortable'to hold it'
'

12 :there:for any length'of' time. With the diesel operating,

13 it would, of course, be warmer and probably impossible to )
_ ~% .|(t")~ 14 hold your hand on it without getting blistered. So I

15 presume, based on information that I've seen on the keep

16 warm systems, that the engine surfaces are going to be on
'

17 the order of 150 degrees Fahrenheit when the engine is

[18 shut down.

19 MR. MICHAEL KOHN: Well, how about the lines ;

i

20 further away from the diesel, say 10 feet away? Do you ,

,

'21 think there is going to be any effect on those?
,

22 WITNESS HILL: There are lines alongside of'

;

,23 and)on t'op of the diesel which would be exposed to air |

24 that is drawn in through the_ louvers on the.outside wall

ji\_y/E 25 ofithe building. LHowever, any lines that are any distance

NEAL R. GROSS.
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1 ;-from tha. diesel are inside a covered trench which runs.'

2 from.the diesel engine. location to the control panel;

'

3 ~1ccation. These lines are insulated from any air flows.

-4 MR. MICHAEL KOHN: What is your -- I haven't'

5 'had the opportunity to visit the diesel room,

'6 unfortunately. How far is this radiant heat from the

7 . diesel spanning? I've been. told if you walkJby it, you

8 'can feel.the radiant heat. Is that true?

9 WITNESS HILL: If.you walk fairly close to the

10 diesel, you know you're adjacent to something that's quite

11 warm.

12 MR. MICHAEL KOHN: And a diesel is what, 12 by

13 40 feet on one side, or something like that?

O. 14 WITNESS HILL: It's 12 feet high, 40 feet

15 long, possibly. I don't think it'n quite that long, maybe

-16 '3 0.

17 MR. MICHAEL KOHN: And have you been on the

18 back side of the diesel?

19 WITNESS HILL: Yes, I have.

20 MR. MICHAEL KOHN: .Okay. And can you feel the

21 radiant heat back there?

22 WITNESS HILL: I have been completely around

23 the diesel, so one of those sides would qualify as the

24 back side'. However, if you would clarify which side-

- '25 you're referring to, I'll be able-to answer the question

NEAL R. GROSS
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;; . :

1 .bstter.
[: . ,

:2 - CHAIRMAN:BLOCH: .Mr. Kohn,' are.you sure you
,

' .3 have-a'p'oint..to make here? .There is an awful-lot-of "I- ;

i
'

f4 ! feel: warmth around.the diesel,"'which doesn't seem very;- ]+-
:

5 helpful'at all.:
- g. ;

C -6 .' MR.' MICHAEL'KOHN: ~I' guess back side.--Lis |
1

I'7 there'a wall closest to..the diesel?

[8 ' WITNESS HILL: Yes. The east wallLof the.
.

9 . building isLsix, eight feet from the engine. |
- ' g 'j.

,

'10 MR. MICHAEL KOHN: All right. And would you ;

4 11 ' -- let's look at that on'e, then, as the back wall. How'

12 much radiant heat would be there? !
' -

,

. . 13 WITNESS HILL: At the wall.itself? !
~

'

!
- - 14 MR. _ MICHAEL KOHN: Yes. ;

_

s' i
,

15 WITNESS HILL: Can't tell you. ;
; .

16 MR. MICHAEL KOHN: But would you expect there
i

17 to be some?
~

h :

18 WITNESS HILL: Well, there is always some.|p
1'

.19 Whether or not you would sense it in walking by, which I 1

j,

.

t ;20 think'is the way most' people would'look at it, if you were ,;
,

-

121 hard?against'the; wall, I don't-know. ' Certainly, if you !
i

:22 |were walking.in the passageway, clear of the equipment'on j

.m

23 racks'which is'much closer to the engine,-walking between ;

24 that equipmentLand.the engine _you do feel the heat.
,

. Q; W ..25 ' MR. MICHAEL KOHN: Do you know where the 1

.

.!-

. ,
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1 temperature switches that control the fans are located for

2 the diesel, the normal HVAC fans?
V, 3
-

3 WITNESS HILL: The normal HVAC fan, to the

.

1

4 best of my knowledge -- and I have not personally verified

5 that it's there -- is on the east wall of the diesel

6 building, about mid-length on the engine and approximately

7 five feet off the floor.

8 MR. MICHAEL KOHN: You're referring to the

9 wall that we were discussing earlier?

10 WITNESS HILL: Yes, I am.

11 MR. MICHAEL KOHN: Have you ever considered

12 the fact that radiant heat from the diesel could affect
i
'

13 the operation of those temperature switches based on their
,.

f

-

14 location?

15 CHAIRMAN BLOCH: I'm sorry. Which temperature

16 switches are you talking about?

17 MR. MICHAEL KOHN: The normal HVAC temperature

18 switches controlling the fans.

19 CHAIRMAN BLOCH: Do you mean that it would

20 make it harder for the fans to come on, is that what

21 you're asking him about?

22 MR. MICHAEL KOHN: Making the -- I'm not

23 asking that exact question, Your Honor, no. But --

24 CHAIRMAN BLOCH: Please try to make sure that

('T
k/ 25 you understand, intellectually, the relationship between

NEAL R. GROSS
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1 your. case and the questions you're asking. I'm not seeing
,

2 it at all.right now.-g g
V

3 MR. MICHAEL KOHN: Okay. And do you have --

4 are you aware of any -- do you'think-it's possible that

5 the heat'from the engine may make the switch think that it

6 needs to turn the fans on?
'

7 WITNESS HILL: Well, Mr. Kohn, I -- I can say

8 with certainty that if you have any source of radiant

9 heat, there will be some effect, measurable perhaps,

10 _perhaps too small to measure, at a very large distance

11 from that source. As to just what effect the diesel

12 engine might have on the switch, I would not even begin to

13 speculate because I've made no temperature measurements in
!] 14 the diesel building.

15 BOARD EXAMINATION
.

16 CHAIRMAN BLOCH: Does that mean that you can't
.

17 place an upper bound on it either?

18 WITNESS HILL: Well, I could place an upper

19 bound on it, Your Honor.

20 CHAIRMAN BLOCH: That could be helpful. What'

21 is_the maximum number of degrees that it could affect the

22 ~ thermostat?

23 WITNESS HILL: That~ distance from the engine,

24 I would say that not more than five or 10 degrees.

, f'N
; d- 25 CHAIRMAN BLOCH: And that's based on the laws'

NEAL R. GROSS
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1 of thermodynamics? Is that what you're trying to do in !

- 2 your head right now?

3 WITNESS HILL: No. That's based on a

4 judgmental gut feeling.

5 CHAIRMAN BLOCH: Well, how much reliance

6 should we place on your judgmental gut feeling about 10

7 degrees at that distance?

8 WITNESS HILL: Well, that's not a hard number.

k 9 That's a gut feeling number.

k
10 CHAIRMAN BLOCH: So it could be more than

11 that?

) 12 WITNESS HILL: Conceivably.

13 CROSS EXAMINATION (Continued)

O
14 MR. MICHAEL KOHN: And how about if the diesel

15 was running -- as you indicated, it got very hot, hot

16 enough to blister your hand. Let me withdraw that.

17 MR. MICHAEL KOHN: So I take it from your

18 testimony you're not aware of any temperature survey that

19 shows the actual temperature variations in the diesel
li

) 20 room?
l
l 21 THE WITNESS: That's correct.
t

| 22 BY MR. MICHAEL KOHN:
,

23 Q Mr. Hill, I'd like to call your attention toi

24 -lines 16 through 22 of the pre-filed testimony, page[ _

25 seven. Are -- with respect to these group temperature

NEAL R. GROSS
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E'reachssL85 d:greesLand.then. turns off;when'it reaches 65
,'l

'2 - degrees, is that'the conditions.that existed in 1990?c I
7-
u

3 A. . Thes85 degrees set'pointyexisted in.1990. The *

4 65: degrees set point,. I'm not sure about. That is the
,

i

'S current' set. point. What the set' point was actually
~

L6 , positioned to_in 1990, I don't.know.-
>

'

7 -Q. Well, why would you be' testifying-about

'

8 currentfand not 1990. set point?"

9 A . The. set point drawing that existed in 1990 ~

Pio shows 85 degrees as the temperature at which-the fans,come

-.- 11 "on -85 plus or minus I believe 2'5 t. ., . ,

,

12 The lower set: point is indicated as 85.minus

'

.- . 13 1.25 degrees plus or minus-2.5. That is incorrect. It

h~ ' was corrected by a. drawing change notice, which has~14

-15 currently been incorporated into a drawing rev. ]
!

16 However, that-drawing change notice was issued )

6

17 sometime after 1990, and-I do not know what actual set i

18 - points were -- were set, what the actual lower limit set
,

'19 point on the fans was in 1990. It was either 20 degrees'

|
~

below.as it:should have been or 1.25 degrees below,'which20,

, .. |

21 Lis_-improbable. j
r

'22 Q' And-the drawing change _you're referring to ;
. .

,

23 ~ occurred'in11995. Is that correct?

M * 24 A1 I will have'to' check that. I believe the

. .

. hYk b .

drawing | revision was made in 1995' The drawing change
'

h /L 125 .
,

!
'

~, e
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1 . notice which accompanied the previous revision may have
I

.

,e .- 2 .been in. 1994, 1993, but I_will have to. check that later.
; :

3 BOARD EXAMINATION

4 CHAIRMAN BLOCH: If that's all it is, you
~

r

5 don't have to bother to tell us. If it's -- after 1993,

6 that's fine. We don't know the -- we don't need the

7 specific times.

8 THE WITNESS: Yes, it was certainly after

.

or it was certainly.after the April time frame in9 1990,

2 10 question in 1990.

11 BY MR. MICHAEL KOHN:
:

12 .Q So your testimony then on page seven, starting

13 on line 16, has no relationship to how the diesel was

, - h,
14 actually functioning in the 1990 -- the HVAC was actually

>

15 functioning in the 1990 time frame. Is that correct?

16 MR. BLAKE: Objection, asked and answered.

17 He's described how he came by the numbers. He has (

18 described what the relationship could have been in 1990.

19 He has answered this,

d

20 BOARD EXAMINATION

1

21 CHAIRMAN BLOCH: I think you did state that

a
22 you're not aware of-what-the actual practice was at the

.

23 plant. Is that correct?

24 THE WITNESS: I have not checked the actual ;

. ,m

25 practice.
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- ?1 BY.MR. MICHAEL KbHN:'

_ 79. ' 2 Q- And when you pre' pared this. testimony, were;you'

.

'3 aware ofEthis 1.25 degrees-set point in the diagramfthat~

4 you mentioned?
,

i ,- -A Yes, I was.c5

6 .Q And'can you tell;me why.you did not include'
<

7 that' factorial information-in your pre-filed testimony?

8 MR. BLAKE: Objection. Are you-seriouslyL

9 'asking.him why he didn't point'out that the different-
.

10 might have'been 20' degrees lower.or it might'have just

ill ;been 1.25' degrees-lower?

12 MR.~ MICHAEL KOHN: Yes, I am specifically

. .
13 asking:himJwhy his testimony. indicates it's 20 degrees-

D
14 different rather than the 1.25 degree difference.

L. .

15 MR. BLAKE: He's already answered the

16 Jguestion. He said it was highly improbable that they set

17 .it'.1.25 degrees below the 85.

18 CHAIRMAN BLOCH: He has said that, and also

19 .the 20 degrees is more conservative because it will allow

.20 -the~ room to.get colder.

21 MR. BLAKE: Well, I wish I had thought of

-22 that.

;23 'BY MR.' MICHAEL KOHN:
i

24 Q. .Mr. Hill, I'd like'to call..your' attention to
-m
~ k.N the effect of' water in-the control logic at p' age 115'of '|
,

25
t
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1 your pre-filed testimony, lines 17 through 19. And you

2 state, "It is difficult to imagine that this would not3

c
3 have some ongoing negative impact on control system

.

4 operation which would persist until the entire system is j

5 drained and blown dry."

6 I understand this portion of your testimony to

7 mean that if water -- that until water is removed from the

8 control logic and the system is purged of water, the

9 diesel could experience problems. Is that correct?

10 A That is correct.

11 Q And those problems could include a trip or a

12 failure.

_
13 A It's conceivable.

t )
''

14 CHAIRMAN BLOCH: I couldn't hear the answer,

15 I'm sorry.

16 THE WITNESS: It's conceivable.

17 BY MR. MICHAEL KOHN:

18 0 So then would you agree that should several

19 ounces of water enter the control logic, it would cause

20 malfunctions sufficient enough to trip the diesel?

21 A Whether it would cause malfunctions sufficient

22 to trip the diesel or malfunctions sufficient to keep the

23 diesel on line when it tripped, I wouldn't speculate right

24 now,

i_/ 25 But I still find it difficult to imagine that

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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a. , ,

e

.L1 .'iff-ths.1pnsumntic elements which:are designed, the~i

f4 12 : pneumatic logicielements which.are des'igned.to fill it'up.
h[ ,

.

'with air.were completely filled with: water'-- |

. .
, 1

L3
'

i

-

..

4 'D I understand'that portion of'your: testimony. ]
~

.. ;

5 iMy testimonytis'-- !.

i

!6 CHAIRMAN BLOCH: .Your question,.your| question,--

17 Lyes. i
,

!

8 .BY MR. MICHAEL KOHN: :

!

.L Thank you, Your. Honor. My question'is.would; !.9 Q
:

10 iyou-agree that1several ounces of water could cause a. !
t

-11 ; malfunction. sufficient enbugh:to trip the diesel? !
'

- '
-

t

12 MR. BLAKE: Would you-let him answer this {
'

13 question entirely too, please?? -

M i

14 CHAIRMAN BLOCH: .I understand the frustration !
!

15 though. You'seem to be answering something.else. ;

16 BY MR. MICHAEL KOHN: !
!,

17 0, You.can answer that with a yes or no and give j

!
t

. l'8 me an explanation. ;

;

'19 A ~ I-would agree,.yes. . )

'20 Q . All'right. And such a trip could occur on j

J

21 .. emergency start. Would you agree with that also? :

1

'22 :A< Yes.

.23 'Q. - 'On'page.L14,::line'22,.'you mentioned the term:

;24 - memory elements." Can you tell me how they. work?"

ft ,
M 25 "A 'I'would~have to refer back to the control <

NEAL R. GROSS |
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1 cyntcm menuni to giva you an accurate daccription of how

2 the memory element works. It basically responds to a
,

3 setting.until that setting is changed.

4 It remembers the last pulse it received and

5 will maintain passageway opened or closed until it

6 receives a signal to alter that.

7 But to give you a more coherent description of

8 how the memory element works, I would have to refer back

9 to the diesul' system, the manual, the section that covers

10 the diesel controls.

11 Q Based on your understanding of the memory

12 elements -- and I assume you previously had looked at this

13 --

,r y .
\''~'$ 14 A Oh yes.

15 Q -- document? Okay. Could water interfere

16 with the operation of a memory element?

17 A Oh yes, it could,

18 0 On page -- let me back up for a second. Could

19 the effect on the memory element be such that it would

20 restrict or eliminate the make-up air feeding the trip

21 line?

22 A Yes, it would certainly slow !.t down.

23 Q Page nine, lines 22 through 24 of your pre-

24 filed testimony, I believe you -- Mr. Hill, you interpret ,

:~.
(_) 25 ISA standard that it would apply to the dew point

NEAL R. GROSS
(X)URT REPORTERS AND TRANSCRIBERS
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1 measurements taken after the pressure dropped from 250 to

2 60 psi. I6 that correct?7s

(_)
3 A Would you repeat the question, plea: e?

4 Q Referring to your testimony on page nine,

5 lines 22 through 24, would this testimony indicate that

6 the dew point measurements taken pursuant to the ISA

7 standard should be taken -- that you would apply to the

8 ISA standar'. would be taken after the 250 pressure drop at

9 the 60 psi area of the pneumatic system?

10 A Well, I believe the testimony in this

11 paragraph states that if I were going to apply the ISA

12 standard to any part of the diesel air start system, I

13 would apply it only to that portion which could be
(.

'
14 considered to fall in the category of instrument type air.''

15 And the only portion of the system that I see

16 falling into that category is the portion which is

17 downstream of the regulator; that is, the portion which

18 supplies the pneumatic logic elements with air.

19 Q That's the 60 pound line, correct?
|

20 A That is the 60 pound line, yes.

21 Q So then you wouldn't apply that line pressure.

22 You would apply it after the pressure regulator. That's

23 your testimony?

24 A If I were going to apply the ISA standard to

g)w. 25 any part of this system, that is the only part that I

NEAL R. GROSS ,
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1323 RHODE ISLAND AVENUE, N.W.

(202) 234 4433 WASHINGTON, D.C. 20005 (202) 234-4433

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _



.., . _ - . - . .
.

#(; ' O 14306'

, ,

g(1 wouldf;pply.jit to.:

,

s-- 2 iCHAIRMAN:BLOCH: .Mr.'Kohn,.if he answers.once, ',

'f
3 that's enough~. -

~,

~

.4 MR.' MICHAEL'KOHN: I'm . going :tof ask the
<

'5 L. witness.to look'at Intervenor Exhibit'No..-11.t.,
.

.6 MS. YOUNG: Mr. Kohn, just in case'that; j
.

. . .

.
.

. . . !

:7 ? exhibit:that has not.been marked, you might want to ].

c. .

,[8 offibially mark itMnow. -i
1

'
,

,

-9 MR. MICHAEL KOHN: This is one of the j'

.. ;

M [1"O stipulated exhibits. Your Honor, at this time, Intervenor '

'

.A

?11 ,would"like to mark for the record Intervenor's Exhibit 11,"

:12 :which is a four-page document, " Quality Standard for !
?

13 ' Instrument Air ISA."

h' "
.

. .
.

;
'

- - 14 CHAIRMAN BLOCH: What'do you want to do with'

'

15 -this?
o

.

16 MR. MICHAEL KOHN: I'd like to mark it as .

17 Intervenor's Exhibit II-11.
'!

18 CHAIRMAN BLOCH: Yes, it may be marked.

.19 (Whereupon, the above-identified- ,

'20 ' document'was marked as Intervenor's '

,

.21 Exhibit No. 11: for identification.)

22 !BY'MR. MICHAEL KOHN:
4

'

J23 -Q Nr. Hill his this the standard that you.were'
.

24 . referring to in,the portion of your testimony we're
J

j ',
LO 25 :looking!at on page nine,. lines 22 through 247~

^ NEAL R,' GROSS' i
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1 A ISA 7.3? .It's a very poor copy, but I would
.

E2 .say that yes, it is the same.
?y<.

3 BOARD EXAMINATION

'

:

'

4 CHAIRMAN BLOCH: Do you know whether or not

5 this is the version that was in effect in 1990?;

6 THE WITNESS: I've only seen'one copy of this,

7 Your Honor,.or one version. And that is the -- probably

8 the one here, 1975.

9 CHAIRMAN BLOCH: Thank you.

-

10 .THE WITNESS: I do not know that it's ever

'

11 been revised.

12 ADMINISTRATIVE JUDGE CARPENTER: Dr. Hill, if

13 I can ask on line 20 on page nine, you testify: "If,

1.'

14 however, I were going to apply this standard." Do you

15 have any expectation that you're going to apply?
I

16 THE WITNESS: No.;

17 ADMINISTRATIVE JUDGE CARPENTER: Why are you

18 . testifying about what would happen if you were to do

19 something when you don't expect to do it?
,

: 20 THE WITNESS: I'm not going to.

21 ADMINISTRATIVE JUDGE CARPENTER: Where are you

22 | leading us, sir?

23 THE WITNESS: This paragraph is responding to

.24 aLeomment in Mr. Mausbaugh's testimony that the dew points
.m-
(sl 25 in the diesel air start system do not-meet the ISA

'

NEAL R. GROSS
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1 standard. Of course, the ISA standard is not committed to

2 in the design of the diesel air start system.,s
> )
x_/

3 And this was just a further ad lib that even

4 if one were to apply the ISA standard, it would only be

5 applied to the lower pressure portion of the systen. The

6 higher pressure portion of the system is basically

7 service-type air.

8 It's designed for moving the pistons in the

9. diesel engine, working air. It's not instrument air.

10 CHAIRMAN BLOCH: Hold on just one second,

11 please. The Board has concluded that it needs a ten

12 minute break just to relax.

_
13 (Whereupon, the proceedings went off the

\-) 14 record at 11:04 a.m. and resumed at 11:21 a.ni.)

15 CHAIRMAN BLOCH: The Board had a little

16 conference concerned about the hearing. It's not an
1

17 engineering concept. It's a legal concept.

18 We're convinced that the root cause of the

19 1990 incident is not a part of this proceeding. And that

20 while it may be relevant to some of the other questions,

21 for the most part we can't see why findings on what water

22 would do within the diesel is relevant to the contentions

23 that we've allowed in this proceeding.

24 Mr. Kohn, am I wrong about that?

(-
\/- 25 MR. MICHAEL KOHN: Well, I wouldn't say you're

-

NEAL R. GROSS
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11 < wrong.about it, Your Honor. iMy problem is.that Ccorgia.-,

. .,

t

2 Power has been: filing 7a lot.'of rebuttal' testimony as.to- i
'

yy, _g:

1M .

1

'

3 : thatteffect'.'* '

. * ,

'4 CHAIRMAN BLOCH: Well,~you can continue. cross -

,

' examining on it, but'we're going,to throw away the- j'S :

.i

6 findings.on the subject. .So --

7 MR. MICHAEL'KOHN: I - ~I would --- I'

.î
.

m 8 CHAIRMAN.BLOCH: Unless we're wrong, making a !
!

|4

9 rul'ing'-- ]-

)_ ,

i

-10 MR.. MICHAEL KOHN: Making a concern, raising a ;

';

- 5

'11 concern that we were afraid that they.were'getting into !-

i

12 that in their'rebutt'al testimony a while down.the road, |
~

|
'13 but'-- ,

:
14 CHAIRMAN BLOCH: Well, I can assure that we're

!

'15 not going to make findings'on'the root causes-of the 1990
i .}

16 incident, except to the extent'that it relates to whether i
:

?

.
-17 or not Georgia Power was misrepresenting things to the }

?

18 NRC. :
,

,

19 So the severity of what would happen from
,

i,
a .

if at all, relevant to anything. }
''

20 moisture is weakly,

!

_
21 MR. MICHAEL KOHN: I'll try to assess that,. |

.

1

' -22 you know, as.-I'm' going through the questioning. It might ;

.
;

. . .
.

;

23 . require a lunch break to better -- |

!

- e
" [24 CHAIRMAN BLOCH: I-.wasn't just speaking of- j

'

! 7rv ;

U" ;25 you.- We don't expect to get: findings from the Staff or '|,

.f ~ NEAL R. GROSS ;
"
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1 the Licensee that we'll be acting on on root cauces of the

m 2 1990 incident either.
( )v

3 Somehow, we've just gone adrift and have heard

4 a lot about that. But I don't see why it's relevant to

5 the immediate issues.

6 MR. MICHAEL KOHN: Well, I would agree, Your

7 Honor. And I think Intervenor's testimony on that was

8 stricken. But Licensee and NRC Staff have been doing a

9 lot of filing on that. So I thought -- myself for

10 crawling out of a hole.

11 MS. YOUNG: Judge Bloch, I think we've got a

12 situation where, if the Board is able to understand the

13 accuracy of communications that were going on in 1990,
,_

I,]
14 that all the parties, to a certain extent, have felt an'

15 obligation to explain the significance of information that

16 may or may not have been included in those communications.

17 And when you do that, you run the risk of

18 coming against some of the Board's clear rulings in the

19 motion ruling on GPC's Motion for Summary Disposition,

20 1.e., where the root cause of the March event is an issue

21 that's probably within the scope of this proceeding.

22 But to understand the concerns about was air

23 quality acceptable in 1990, it's been important from the

24 standpoint of the parties to explain what are the
1 in.

k-_) 25 consequences of moisture problems in the machinery.

NEAL R. GROSS
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.

1 CHAIRMAN BLOCH: Okay, does the Staff take the

E,
~ 2 view thatEit's relevant to the disclosures madt to it-that'-

;ks; '

!3 : understanding the true perspective on moisture affects
_

14 ;whether or not' Georgia Power should have'gone back to say

=5 that'itsfinstrument wasn't effective if.it wasn't

|6 effective?.

7 14S. YOUNG: I don't think the Staff is saying
,

.

8 that. It was trying to be responsive, and I think GPC

9 also, to Board questions that have been raised throughout

10 the proceeding about what is the significance of the

11 criteria for' dry air, what are the consequences for

12 . moisture in the system.

13 CHAIRMAN-BLOCH: I'm saying maybe we went too

0 14 far on that.also.

'15 MS. YOUNG: That could be.

16 CHAIRMAN BLOCH: You may want to reflect

17 further on whether this is relevant to admitted. issues.

18 You're saying the Staff is afraid it might be' relevant or )

19 just to things that the Board has been discussing? i

i
20 MS. YOUNG: It's questions that have been

21 raised in the testimony of many individuals on air quality

22 in this proceeding: Mr. Ward, Mr. Bochold, Mr. Stokes. I
|

i

|

23 can go down the litany if I was prepared to. :
!

24 But I think throughout that testimony, j
, .. ,

(~h .
. -

t

^~/ 25 questions have been-repeatedly raised about what's the
;

NEAL R. GROSS |.
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1 cignificcnce of moisture, what's the significance of the

2 conclusion on the acceptable air quality, and what's the7,

(-)
3 need for this criteria of dry air meeting the 35 degree

4 dew point level.

5 And all of this testimony has grown out of

6 that to try to explain the significance of Intervenor's

7 hypothesis for the possibility that condensation of moist

8 air inside the system could have caused problems in March

9 of 1990.

10 CHAIRMAN BLOCH: All right, let's press on.

11 If anyone thinks they can use the comments we've made to -

12 - later, let's do.it. But let's continue.

13 BY MR. MICHAEL KOHN:
,-

.
4

' ''' 14 Q Mr. Hill, before the break, we left off, I

15 believe, at page nine, lines 22 through 24 of your
,

16 testimony. And I tl'.nk you've had an opportunity now to

17 review the ISA standard referred to there?
l
1

18 A Yes, I have. I

19 Q Did you consider Section 3.2 found on page

20 three of four of Intervenor's Exhibit 11 when you provided

21 your response found on page nine?

22 A No , I didn't, Mr. Kohn. The intent of this

23 paragraph was not really to suggest that the ISA standard

24 should be applied to any portion of the diesel air start
,

(.l 25 system.

NEAL R. GROSS
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1 The intent was merely to show that the ISA

2 standard does require a margin between the dew point ofes
( )
v

3 the air in the system and the surrounding ambient

4 temperature. And that margin is maintained in the low

5 pressure portion of the system and would prevent any

6 condensation from occurring in that portion of the system.

7

8 The reference to the ISA standard in the

9 testimony is perhaps unfortunate. But it was really

10 intended to apply only to the fact that the ISA requires

11 the maintenance of that margin, and that margin is easily

12 maintained within the 60 psi portion.

13 0 Well, then would you agree your interpretation
('S
'')*

14 of the ISA standard, as stated in your testimony,

15 conflicts with Section 3.2? |

16 A I was not attempting to interpret the ISA

17 standard. I was merely --

18 BOARD EXAMINATION

19 CHAIRMAN BLOCH: You know, I think, as I read

20 the testimony, you were, in line 19. And then you were

21 also on line 21. In line 19, you say, "The ISA standard

22 does not govern," and in line 21, you said, "It would

23 apply only to actual control elements." Are those

24 interpretations?

25 THE WITNESS: Well yes, Your Honor. I said

NEAL R. GROSS ;
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1 the -- the wording there is unfortunate. But my intent on
.

; 2 writing this paragraph was only to point out, perhaps I
!

. .

3 .didn't do that very well, that the margin between dew |
.

4 ' point temperature and ambient temperature is maintained in |;

t
'

5 the -- that's required by the ISA standard is maintained

i.

7

"

6 in the lower pressure portion of the system.
,

|i

I 7 Now I realize that ;--

i

8 CHAIRMAN BLOCH: You seem to say more. Would

9 you like to tell us how you would like us to modify it so
,

.

that it doesn't say more than that?10 .

"
1

11 THE WITNESS: Yes sir. I would say that the
.

'

12 temperature margin -- if I were going to apply the

13 temperature margins required by the ISA standard, I would;

O.

14 apply those only to the low pressure portion of the

15 system. That was really the intent. ,

4

16 CHAIRMAN BLOCH: Mr. Kohn?'

17 BY MR. MICHAEL KOHN:
4

18 Q Mr. Hill, the standard, the ISA standard,
,

19 assumes the margin associated with the pressure reduction,'

20 doesn't it, when it gives the dew point measurement? |
|

!
c 21 CHAIRMAN BLOCH: Could we go right to the

22 section?'

i

23 MR. MICHAEL KOHN: Yes, Section 3.2. The dew
i

24 point measurements to be taken, according to the ISA

25 standard, are to occur before pressure reduction. Is that
'

|-
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m1

,

:' (1 Jcorrect?? At line pressure, they're supposed'to be taken. :!
;4

>

- 2 :THE WITNESS: Well again, Mr. Kohn, the intent .j"
-

M([) .
!

2
'

3 'of this paragraph:-- and I tried to convey that by saying i

i
I m'not considering applying the ISA standard to the li'

:4 that

Y -
i

; 5 diesel air: start system.
'

i 6 But if I were going to consider applying the

i

pressure or the t'mperature margin requirements, which are7 e

1.

18 given in the ISA standard, I would - apply those~ only tio the

| 9 60 psi air. ]
!

L10 And if one does> apply those pressure for !
?

11 temperature requirements to the 60 psi air, they are fj

12 easily met. .

!
.

i 13 BY MR. MICHAEL KOHN: |
t

~

f(
14 Q But that's not what'it says, and that's not -t

!
d

15 the definition applied to'the ISA -- in the ISA standard f
!

16 with-respect to dew point measurements, is it? |
<

: 17 A I realize that. And as I say, the wording of [
" :

18 this paragraph is unfortunate, but it was never intended fI

: t
t *

j 19 to-mean that I would apply the~ISA standard in its i
.

|. 20 entirety to any portion of the diesel air start system. .

,
a i

: t

21 Q Well, is the methodology in which=you applied i
: i

22 this ISA standard similar'to how you would go about !

23 applying other standards and codes? |
-

;
'

24 MR. BLAKE: Again, .I object. I don't(

9/'/i.
!

(_ 25 understand what that question can conceivably mean. |

: NEAL R.' GROSS :,
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I. ; ' I 'j'; ,

: Haven't4wehhaard||enough about;this?
' *

.
_

'"'
,

_

.

~1< ~

?- o
.. .

pt. :2 '| The ; witness's1 position -on this, I:think, is x' '

i_) '

'3 | pretty c1' ear. .AtLthis point,Lwe're becoming' argumentative'

14 iandLrepetitious..

55 LCHAIRMAN'BLOCH: 'Do:you want'to strike the. -

'

, ,

'6 : sections' dealing with| interpretation'of.:the codes?-* '-

:7 MR. BLAKE: I am prepared to?--Ton'that.'
,

r8 CHAIRMAN.'BLOCH: -Mike,'do you;want to be heard
'

|9 on that?'

5 10 MR.'BLAKE: I think the second and thirdL

c'11 sentences'in there are what-have. led to the confusion, "If

' ~ 12 'you were going to apply it," et cetera. ,But1I don't think

'13 that tihe .first sentence is. appropriately stricken.
D| .

14 MR. MICHAEL"KOHN: Your Honor?

MR. BLAKE: In view of whether or not it15 '

16 applies, I think it's perfectly appropriate.

17 MR. MICHAEL KOHN: We --

18 CHAIRMAN BLOCH: My problem is you can't apply.

19 the standard as it says in Section 2. If you applied the

20 standard, you would have to apply it at the dryer and not

'21 in the line.'

22 ~MR.|BLAKE:. I understand that that's the

23 positiion that you..apparently have, and that's the position<

.[ :24 .the[IntervenorJhas. But it's not the position that the
W: J

;S;;f .

. witness has.
.

L" -25
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'l .Ho caya because.'of the rest;of the systempa
, -

1 . ,

'doesn't.have anything toLdo at all'.with anything' called |^ '2c. y - r

.
i'V .

Even if.you. wanted.to call.a portion'of !
''

L3 Dinstrument air.-

|
.. . ..

- - t

4 this(diesellair system!" instrument' air," it would only be ;

1

5 the:60 pound portion of it.'

.

6 And that's where-you've started, comprest.or'or 5
g

.
. 1

7 no' compressor. .It's all kind of. silly. And.I'm'willing |
'

'

8 uto eliminate the last couple of sentences if'you want to, .;
-

.'9 but not the first sentence where he says, "It doesn'.t'

I
10 . apply." And that's his view.

11 MR. MICHAEL KOHN: Well, we don't want to --
!
!

12 CHAIRMAN BLOCH: How.do-you feel about that? [
f

13 MR.' MICHAEL KOHN: That we would not want any. i

LO' 14 portion stricken. It's.either all testimony --

.15 CHAIRMAN BLOCH: That's fine. Let's continue. j
:

.s

16 BY MR. MICHAEL KOHN: ,

.17 0 My question is you state, "If I were going to. ]

18 . apply the standard," and then you go on to apply it. Is. |

-19 this indicative of how you would normally interpret and.

!
'20 apply standards with respect to nuclear installations? i

:21 A No, this.is not. And again, I did amend my.
I

22 statement there'to say that if I were going to apply the )
1 I

23 ; temperature margin requirements of the standard, I would
. . .

!

, .
' apply that only to the. air supplied to the' control24"

,Q ,

CHN/: 25 . elements.
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1 Q LI'd'like to' call yourLattention, Mr. Hill,'to ' +

.

.page nine, lines one through~three, of.the. testimony. You2
,

c7 s
L.<s ..

Is3 mention'that the receiver was not warm to the touch.

i4 thatLcorrect?

5 A That is. correct. i

6 Q And did you-have an' opportunity to touch the j

i
-

,

. 7 air receiver in the 1990 time frame?
1

'8 A I did not.
..

'

9 Q And so your observations are based in what
; I

10 time frame?- 1

,.

11 A It was June of 1995.
.

12 Q And how other than one -- was this one ;

13 observation in June of '95?

' )' i

14 A It was one observation on two separate

15 receivers at the same time.

-16 0 Two separate receivers in the same --

17 A Yes, two receivers-in the 1-A diesel room ,

18 within a few minutes of each other.

.19 Q And you state on line -- that same portion,

'

20 that the air receivers quickly returned to ambient room

'' 21 temperature. In terms of minutes, what do you mean by

:22 quickly?""

23 .A' Ten, 15, 20 minutes.
!
"

24 0 Your Honor, I'would like to mark as

. n).- 25 Intervenor's II-258, a three-page document consisting of ak~
''

,

NEAL R. GROSS !
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'1 chart headed,' "DG-1A Air. Receiver VO-2 Temperaturized Air

'2 Compressor Cyclei",and pages two'and three consisting.of a
i,'\;

3 --! headed, " Unit 1-A Train'.",
'

1

-4 CHAIRMAN BLOCH: So-what's the source'of the- :
~

;

'5 data in this?.

'

.6 MR'.-MICHAEL KOHN: Of the pages two and three
.

7 of the exhibit?

8 CHAIRMAN BLOCH: No , all of the pages. If two 1

9 'and three are from the Licensee, what's page one.from?
~

i

10 MR. MICHAEL KOHN: That has been prepared -- i
;

oli .it's a' plot of the data that we believe we can *

12 demonstrate.
.

13 CHAIRMAN-BLOCH: Well,- I'just a'sked where the

:13
'

14 data'is from, and you said it's a plot of the data --

.15 MR. MICHAEL KOHN: I'm sorry. The data points

16 are approximately 12 and four minutes -- excuse me, all

17 'three data-points, the -- are contained in the ;

'

'18 documentation attached.

19 CHAIRMAN BLOCH: These are all the values

20 given by the Licensee'?
:

21 MR. MICHAEL KOHN: That is correct. And I I
-t

22 ' don't-believe --' [
!

23 CHAIRMAN BLOCH: This may be marked as .[
~

;; 24 Intervenor'II-258. !
.. W . ,

kM L25 (Whereupon, the above-identified.

NEAL R. GROSS I
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1 document was marked as Intervenor

, ~t 2 Exhibit No. II-258 for
Q,|t

3 identification.)

4 BY MR. MICHAEL'KOHN:

5 Q Mr. Hill, based on the data that I presented,

6 do you have any way to figure out how much time it would

7 take for the temperature rise, in terms of minutes, to

8 return to the ambient temperature?

9 A In looking at this plot, Mr. Kohn, the

1, temperature rise shown here from the estimated time that

11 the compressor started until 2 2 minutes af ter the

12 compressor stopped is only about 1.2 degrees.

13 And what I'm referring to in the testimony is

(~)
14 sensations from touching the receiver. And you know,

15 frankly, I don't think I would get any sensation from a

16 one or two degree temperature change.

17 Q And according to the only data available that

18 we're aware of, the temperature is still rising after a

19 period of 18 minutes from when the compressor started. Do

20 you have any way of knowing how much longer this rise in

21 temperature is going to occur?

22 A No, I do not.

23 Q Have you done any calculation or have your

24 observations allowed you to monitor the actual rise in
,O.

(J 25 temperature from the time the diesel started until it was

!NEAL R. GROSS
ICOURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N W.

(202) 2344433 WASHINGTON, D.C. 20005 (202) 2344 433
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. '!
1 ' turned off?' Excusa?me,'until ths air receiver compressor. ',

;
.

yp1q '2 iwas turned on-until'the temperature in the air receiver

- ?u)| t

s -3 ' returned back to ambient temperature? J,
m. .

4 . AL No, at'theLtime I touched these receivers, !

!

they[ felt.close-to~ambienttemperature. And whether~this; j15
i-

-6 was two degrees above'or two degrees below or three ;

7 degrees above or below room temperature, I don't think I. ,
,

!
)

8 could~ distinguish byLtouching.
!

9 Q On the date --

~10 A The point --

11 Q On the date.this data was taken,.the ambient !'

,

!-

12 temperature was 89 -- it was approximately 89 to 90 |
,

13 degrees. Is that your -- what you recollect the ambient
|};

14 temperature to be in the room?''

15 A' The ambient temperature in the diesel room was
,

11 6 somewhere in the 80 to 90 degrees range. It was warm.
i

'17 Q' Your Honor, we move for the admission of
{
.

:18 Intervenor's II-258.

19 ADMINISTRATIVE JUDGE CARPENTER: Mr. Kohn, I'm
,

,

20 having trouble identifying this measurement, 12 minutes

[ 21 after the compressor stopped. Can you point that out to
|

22 me?L I see on page'three.--
,

23 MR. MICHAEL-KOHN: Yes,;Your Honor. 'On page -|
. .

1

.24 three,.the first' temperature is five minut'es after j
. . )T(~N .

: compressor shut-off. -And then about: halfway'down, there'ss%_/c 25
. '

,

.

'

.NEAL' R.' GROSS -
'
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< .
. . .' i.

:

L1 ;ajreadingRtckentesvan minutes after first: reading. It's - :'

,

.[,
. .

iSon 4the left-hand side. -

:2p p ;;
A/;

^

a.; ~ ;3 - ,' rADMINISTRATIVE JUDGE. CARPENTER: Thank you for .;I ~
a,,,

4 '
. > .t

,4 helping me. j
.

.

;,' , .
. . .

n' ~5 'MR. BLAKE: I need'sonieL time to- take allook at ].

.

L

i'
' ,

). .6 J Oliati .he' has ' -- this first ; pagej is . some graph in which we
'

.
~

.

~

i .7 :need an opportunity to check 1on"before I think'this.
. |

.8 exhibit'should be admitted since there's.no. sponsor:for |
:,.

(, .

. !
:9 it.

'

>
.

-

$10 . CHAIRMAN BLOCH: Motion to' defer the ruling'is'

.11 Jaccepted --'is granted. ,

i
*

e
~!

12 MR.' MICHAEL'KOHN: You have any estimate or-
-

!

i

13 -any -- when you would be'able to give us"an answer?. j
'

O r

~ 14 MR. BLAKE: No. I suspect we could probably {
r

i! 115 look at it over the lunch hour and be prepared after which j

a

'16 to cross examine him. .),

. ..

17 CHAIRMAN BLOCH: It could be admitted-on the
I

18 understanding that this is just a placing of the three |

|

19 points, and that~the line itself has no proven
:

W. 20 significance in this proceeding.

I' 21 'MR. BLAKE: I.just need an opportunity, Judge,.

22 to take'a'look at it, j'""

f23 'BY MR. MICHAEL KOHN:
'

24 - Q- Mr. Ward,;when".is the first time you recall-'
-

;;< ; ;

(b . i. , 25 .touching the airJrece'ihers? , |
1

-
~ 1 NEAL R.' GROSS ' l

,
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!

1 1 A I don't1have-a specific"date, butlI-have been:
i

:2 involved'-- I-was involved.in the Farley diesel start-up. ;7 -)
V

|3 since # 75.:. And then'I moved to Vogtle.
,.

4 And I - my practice, when I_goLthrough the
!

!
- 1 5 plant, is to lay-hands'on' things-to feeli temperature'and. !

~

6 vibrations'and-stuff like that. So I've been feeling
;<

7 diesel air. receivers:since about 1975.
,

8 (Laughter)

9 BY.MRi MICHAEL KOHN: i

10 Q And is it'your estimation that these air j

! 11 receivers are usually in the 90 degree temperature range
,

12 .for Vogtle, Plant Vogtle?.*

-13 A They're not normally_ warm to the touch.

11 4 They're normally about air temperature. :
,

!

' :15 Q Well,.does that mean you've touched them when

i

16 they have been warm to the touch?
-

17 A- If the receiver -- if the air compressor is -

,

18 running, sure, they're -- they're a little warm. But it's |
-

.

19 not easy to -- I mean, it's not something that would burn i

20 your hand.

21 Q And would the temperature of the air receivers ]
5:.

: 22 beidetermined how frequently the air compressor was run?

''

'23 A No. It's'the other way. The frequency of the j

24 ! air' compressor. running determines the temperat'ure.t.

,s-sc j

1[ 25 .Q; ~And[do|you.have any knowledge of how ]
a

- NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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1 frcquently tha air receivers were running in 1990 --

,
.

2 excuse me, the compressors were running in 1990?
L)

3 A On a particular day or --

4 0 In general during the March 1990 time frame.

5 A Well, I know we did an overhaul on each of the

6 engines in 1990. And as part of that, we completely

7 depressurized the air system and opened it to atmosphere.

8 When we repressurized it, it would run

9 probably several hours to bring the pressure back up to

10 normal temperature. But once it got the system recharged

11 and we weren't using it, then they would not cycle very,

|
|

12 often, a period of hours between times in the cycle.

13 If we were testing a running engine, then they
m
r]'
'' 14 would start often.

15 Q Your Honor, the next subject I'd like to cover

16 would probably take a little more than 15 minutes to noon.

I'd like to accomplish it now, but it17 I'd like to start --

18 would require going a few minutes after 12:00.

19 CHAIRMAN BLOCH: Okay. Let's hope that your

20 estimate is fairly accurate.

21 BY MR. MICHAEL KOHN:

22 Q Mr. Ward, I'd like to call your attention to

23 page 18 of your testimony, of the pre-filed testimony.

24 A Okay.
p
(./ 25 0 And starting at line 13, you are discussing

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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,

.It's my underetanding that you.;"

1 Appendix I to NUREG 1410.

'2 iworked on Response Appendix:I:in preparation'for the.5
.(L

L3 : September 1990 NRC Enforcement Conference. :Is that
!

4 correct?-

5 .A' Yes, I worked on a presentation.

6 Q And atithat time,:you challenged the NRC's

I
77 listLin Appendix I?-

- -i
'

8 A Yes.
,

- 9 O And'if.I understand-it, you will not admit ,

10 that.any of'these calcon sensor failures were precursorss -

'^

. '11 'to the site area emergency identified in Appendix I?
r

12 A 'I did not say that, no.
t

p
_

Wellithen, are some of the failures, in your-13 Q
_

14 estimation, precursors of the site area emergency?'"

15 A Yes.
,

16 Q. And which ones, turning to Appendix I, do you

17 believe would be precursors to the site area emergency?

18 A In my Exhibit B, I gave what I believe was the

19 best explanation that could be developed on each of the

20 linez items that was in Appendix I. And some of them --

'21 'and I could go through and pick out specific examples or*
,

22 we.could go through every page.

23 But some of'the calibration. problems that we

'

-24 had experienced in earlier outages or in between cutages,
o '

.A_[ 25 |I believe~if we'had picked up on;.the calibration-

.
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11 ' techniques and the criticality of-doing the calibration

2 properly on'the switches, and also the importance of --
1O:

. for the problem of getting foreign' debris in the switches
.

. .

3
.

,

4 -and causing them to leak and trip prematurely, I believe
~

4

5 .if we.had picked up on that problem in earlier outages, in

6 my mind, they were precursors to the problems we had in

7 '90.
!

8 And we could have corrected them earlier if we !

9 had picked up'on them.

10 0 So when -- are you saying then there was a

11 failure to identify and report what appears to be

12 precursors to the site area emergency failure?

13 A I don't understand your question.

O 14 -Q Would you -- was there a failure on the part

15 of Georgia Power to identify and report Calcon sensor

16 failures -- let me rephrase it. Was there a failure by

17 Georgia Power Company to identify, report, and take

18 corrective action with respect to Calcon sensor failures

19 prior to the site area emergency?

20 A No. I believe the -- we did take some -- we

21 did make an attempt at resolving the problem, and we got a

22 new revised calibration technique from Calcon sometime in

23 late '89, early '90 time frame that did incorporate that

12 4 into the calibration practices.

..
25 Unfortunately, that was not enough. But I J

J
I

NEAL R. GROSS
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:
1

I
1 think-that there was.an. attempt'made to resolve that' '

- ( 2 problem. 1

Is-[ .

.:
3 Q Now if I understand your testimony on page 18,

;

4 beginning on line 14 to the end of the pre-filed testimony

5 on page 20, you present testimony to explain why NUREG
1

6 Appendix I list of Calcon failures did not indicate that
i

~

-7 you never found out what happened. Is that true?

f
8 A Would you -- would you repeat the question? ,

9 0 Yes, at the scope of the testimony identified
.

10 is to address the issue of whether the list of Calcon '

11 failures did not indicate that you found out what |

12 happened. ;

e

: 13 MR. BLAKE: Can I suggest that you just ask ,

'( :'

14 him what the purpose of that was as opposed to trying to r

-

15 carry across --

.

16 MR. MICHAEL KOHN: That's fine. What was the

17 purpose of your testimony starting on line 14 of page 18 ,

! 18 to the end?

19 THE WITNESS: The purpose was to respond to a

20 question that Judge Bloch had asked. And I quoted from my

21 previous testimony that question. And the purpose here is
.

22 to try to expound on that -- provide the information asked

23 for in that question as I understood it.

24 BY MR. MICHAEL KOHN:

i 49
L\ / 25 Q And now you've have an opportunity to go over

~

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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'l it'in great ~ detail and have provided.a-. response, correct?
'

- -2 A' That 's ' correct '. -

AJ
3 Q It's my understanding you supervised in the

'4 Lcreation of preparing Exhibit B. Can you tell me what you

5 'mean by " supervised?"'

'6 A I started off having an employee go through ---

7 Q' Can you identify the name,.please?

8 'A Jonathan Waltrip, to go through the two

9 . notebooks of MWO information that had all of the work

10 orders <that were used to generate the Appendix I list, and

11 to extract some information from them to -- Appendix I

12 .does not give work order numbers. It does not give switch

_j - 13 numbers.

14 It just gives:a generic description of a:

15 diesel generator and a date and a -- and a switch type.

.16 And as I pointed out before, there are a lot of errors in

,

17 there. _And it's -- you can't take a particular item in

'18 Appendix I and go pin it down to something specific.

'19 So I had Mr. Waltrip go through and look at;

20 each of the items in Appendix I and try to correlate it as

21 best he could to an MWO and a switch number. And then I'

22 .went-back, I' took that initial list and went back and did

|23 all of the technical review of the. data and what he had'

24 'done to make'sure it was' accurate.
.

p\,/c
,

- ,

25 BOARD EXAMINATION

NEAL R. GROSS
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1 CHAIRMAN BLOCH: Mr. Ward, let me re-ask the

2 question that I asked before in light of Appendix B, your
,r 3

L.)
3 Appendix B. Did you notice in Appendix B there was only

4 one of all the reports that might have been made in which

5 there was a resolution where you found out what happened?

6 Could you tell me how you would answer that

7 question?

8 THE WITNESS: Could I ask which one that is?

9 CHAIRMAN BLOCH: Well, I'm not sure. But if

10 there's more than one -- you mean, you think there's none?

11 From Appendix B, I thought there was one, but I'm not sure

12 I still know what it is.

13 THE WITNESS: I think -- I'm still not sure I
q
'~#

14 understand the question. But I think for many of the

15 problems reported in Appendix I, if you go back and look

16 at the history of that switch and what had been done to it

17 previously, if anything, you can develop a sense or a --

18 some appreciation of the repetitive nature of the switch

19 problems that we were having.

20 For the temperature switches, it was apparent

21 to me, looking at all of the data points, that there was a

22 -- that there was a pattern.

23 CHAIRMAN BLOCH: Okay. But what I was -- what

24 I was talking about was the root cause determinations

(~h
ks'' 25 prior to the~ site area emergency. And I was commenting

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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!1 .that ifLyou looked et the_ paper, no one-had figured out~

g-s7 2 :anything about.rooticause priorLto the site area

3 ' emergency. You're:saying you can find.the root'cause now.

.

4

-5 Am'I correct that no one had found it prior to

6 the: site area emergency?

-7 THE' WITNESS: There was a -- the system

8 engineer and someone at INC, I'm not sure who, had

9 concluded that.there was a problem in calibrating the

10 ~ temperature switches back in the litter part of 1989, and

11 had requested calcon to develop some guidance for how to

12 better calibrate them.

. 13 And what I saw in doing my review is that that

'i I
14 -- that suspicion was founded because we would -- as an j

15 example, in the first refueling outage on unit one, which

16 was the fall of 1988, the switches had been installed in

17 the engine and everything had functioned fine.

18 We -- we took the engine out for overall, took

19 the switches off and did a calibration. And then a very

20 .short period of time afterwards, a week or two, something

21 in that time frame, there was another work order reporting

'22 problems with the switches that we had just calibrated.

23 And if you look at the trend on them, one time

24 they would be.found cut of calibration in one direction,

n)(_ 25 'either high or low. And in the next problem, they'would

- NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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1 be in the~ opposite direction.
t

-2 -So'there was.a pattern of up and down trying

.3 to adjust the switches in to get it to the right set

4 point. And I'believe in general, the system engineer

5 appreciated that there was a problem and was trying to ,

6 resolve it, but --

i

7 CHAIRMAN BLOCH: Was this reflected in any of
i

8 the work orders?

'9 THE WITNESS: Yes. The --
L

10 CHAIRMAN BLOCH: Which ones? That is the
!

11 appreciation for the trend.

1:2 THE WITNESS: I don't believe -- I don't
.

13 believe the appreciation is in there. The specific

()-
14 problem is there, but I don't think there is a general

15 appreciation for -- I
,

16 CHAIRMAN BLOCH: And was the system engineer's

17 request for a new calibration procedure reflected in any

18 plant document?

19 THE WITNESS: I believe there's a memorandum.

20 Kenny Stokes was involved in it, but I don't know if it

21 was a telephone call or a --

22 CHAIRMAN BLOCH: But no deficiency paper?

23 THE WITNESS: Not that I recall. |

:

I24 CHAIRMAN BLOCH: Shouldn't there have been?

J 25 THE WITNESS: Probably would have -- should
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1 have been.

2 CHAIRMAN BLOCH: And why is it that the newg-
())

3 calibration procedure was still defective and that the

4 engineers at the plant didn't know that?

5 THE WITNESS: Well, the new one was only

6 implemented -- the revised part of it was only implemented ]

7 immediately before the March 1990 outage. So the first

8 application of that procedure was on diesel 1A during the

9 outage.

10 CHAIRMAN BLOCH: Well, I assume that an

11 engineering review of a new calibration procedure would

12 take place before it was implemented, not after.

13 THE WITNESS: It was. It was put into effect
,_

( )

14 in the January time frame.

15 CHAIRMAN BLOCH: Was there an engineering

16 review of that procedure before it was put into effect?

17 THE WITNESS: I believe the system engineer

18 instigated the revision. So yes, there was an engineering

19 review.

20 CHAIRMAN BLOCH: So the change in the plan

21 procedure would have had to have been signed off by the

22 system engineer?

23 THE WITNESS: No, the change -- the change

24 itself would have been solved -- signed off by the --

(~h
/ 25 either the INC superintendent or the maintenance manager'
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1 with prior reviews.

2 And INC procedure writer would initiate the,s

U
3 procedure revision, you know, with a memo or an evaluation

4 from the system engineer for what to change. And then it

5 would go through a review process of at least two

6 independent, or different, reviewers.

7 Adn probably the system engineer would see it

8 at some phase of there. But he participated in the

9 instigation of the procedure change.

10 CHAIRMAN BLOCH: But should it have been

11 caught tnat the new procedure wasn't adequate? Was it a

12 slippery matter that you couldn't easily --

13 THE WITNESS: No, it was -- basically, we took

14 the information that was provided from the vendor, Calcon,'-

15 on how to upgrade the procedure. So --

16 CHAIRMAN BLOCH: But that's not adequate

17 without an independent review. You said there were two

18 independent reviews.

19 THE WITNESS: The independent one would have

20 been the writer of the procedure and an independent

21 reviewer. And then the third person would have been the

22 approver, either a superintendent or a manager.

23 CHAIRMAN BLOCH: Was it a tough thing to catch

24 that the procedure still didn't correct the problem?
,n

\_) 25 THE WITNESS: Well, I think so because, you
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-

11 know, we hadLa deficiency and we had gotten information )
,ay - '2 -from.a. vendor on h'ow to correct this procedure involving |

V3
3 his. component.-|And that's what we did with'the procedure, -

r

24 and.that'wasLstill deficient.

5 And I'm not sure anybody at our site or'the i

6 ' vendor, at that time, had an appreciation on the

7 importance of-stabilizing the switch at calibration

18 temperatures or for checking for cleanliness. !

9 And those-were the two areas where we actually

10 had problems after -- or during the March '90 problem and
:

11 subsequent to that.

12 CHAIRMAN BLOCH: Well, it says some problem

13 .about the spacer tube. Isn't that correct?
O
V 14 THE WITNESS: There was a question about the

15 tightness of the spacer tube, but we did not find that, in

16 my recollection, on any of the switches.

17 There was a question that if it was loose, it

18 would affect it.

19 CHAIRMAN BLOCH: How would you have found it

20 if you didn't check for it?

21 THE WITNESS: We would not have.
1

22 CHAIRMAN BLOCH: But you changed the procedure |
|

23 because it could'have been a problem,.right? ;

}
!:24 THE WITNESS: Right.

:

!
'

. 25 CHAIRMAN BLOCH: It.just concerns me when
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e .
. . .

c:< ,

R 1 procadurasiare changsd without com:one thinking through

I 12 whether.the new change is~ adequate; someone;from..your-T
'

.p , ,

M' c
. .

.

, '1

'3 plantj not just'someone-from-the vendor. |>

..g -.
.

i
4 THE4 WITNESS:-|Right.1,I' agree.'' ''

>
,

'

5 LCHAIRMAN BLOCH: Mr. Kohn? ;
, ,

;- , i.

s 6 BY.MR. MICHAEL KOHN:' '

:

7 Q' Isn't'it true at the. time of the site area-
,

-- 8 ~ emergency, the plant.was still using the~ generic
, ,

9 procedure, not the one prepared by calcon?

~10 A There was an attached instruction sheet
- ,

11 specifically:related to these. switches that had been added
t

112 'at the. time'of the site area emergency.
;

13 BOARD EXAMINATION ,

,,q
114 ADMINISTRATIVE JUDGE MURPHY: I don't .

r

-15 ~ understand'that answer,
,

.

. l'6 THE WITNESS: The procedure itself was a
.-

17 generic procedure for temperature switches. The procedure

L

18 revision, and I -- what we had -- what we added for these

,

'19 specific switches was a -- I guess'l'would call it a'

20 supplemental instruction sheet on what to do, on how to
.

:21 ;use that. procedure'for:Calcon temperature switches.
i

:22 And thatswas^ attached, you know, with the
~

.

procedure.totheworkorderfordoingthe' calibrations.23 >

.'24 So it_was.-not a. rigorous, formal procedure at
~

> q
,

.:,,

s . 25 that time, just forfthose switches, like.it subsequently:2
-
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1 -was and should have:been at that_ time probably.-

2 in MR. MICHAEL KOHN:~{
' ~~/~ . .

.

2 TQ ;So if this supplemental installation.
f

' :4 instruction sheet was.usedLin that time period, we would j
;

5 ' expect to seefit. incorporated in the NWO~ package?
1

6 A Yes.

7 . Qc All'right.

8 BOARD EXAMINATION
,

9 ADMINISTRATIVE JUDGE CARPENTER: Mr. Ward,-

10 have you ever thought it would have been helpful if ;

P

11 somebody_had looked at the Calgon -- Calcon literature,

12 which talks about a temperature sensor? And it says that
;

Y 13 the devices that they sell are used as pressure ,

14 . transducers.'

15 And then somebody wouldn't apply a generic
'

16 calibration procedure for electrical temperature switches
,

17 'that instruct the individual, first of all, to disconnect
P

.18 the electrical leaves from the mechanical device..
I

19 And my fellow Board members fuss at me for

20 being a fuddy-duddy, but I really think there's a

21 difference between -- you must have a lot of other .

22 -temperature switches around the plant for there'to be a

23 generic procedure. !

24 But it just -- it's totally inapplicable to

'f
\" 25 this mechanical device.
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1 THE WITNESS: I think so. I think.it was !

|
'

2 inapplicable. |;

.I. \
.

ADMINISTRATIVE JUDGE CARPENTER: Plus the3

4 people who were trying to'-- responsible for the tender

5 loving care of this device-were entirely trained in

i

6 electronics and. electrical background. And there was

7 nobody looking over their shoulder, that I can see, with ;

i

8 any background that this was a mechanical device and I'd |

.9 .better take it apart and figure out how it works, and why !

10 'it keeps failing, j
i

11 Do you get.that sense at all? |

;

12 THE WITNESS: Well, the --
'

,

13 ADMINISTRATIVE JUDGE CARPENTER: They just

~ (D
14 drifted along, as you say. There weren't any problems for |

15 a while, so people ignored it. Then you had an outage and

16 these people got their hands on it and did bad things to ;

)
17 it.

3

18 And then you had troubles. And then there was >

1

i i

19 a quiet period. But all the way along, no one with even aj

! 20 little broader perspective than an INC supervisor ever

21 looked into the problem.
,; .

;

22 And I don't-think what I'm asking about is in

23 this hearing. But-if'you want.to answer, you can.
1
3

24 THE WITNESS: Well, it's a pretty long

25 question, but I think -- your first point about the

NEAL R. GROSS4
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1 procedure, I agree with that. Using a standard, generic

2 procedure that was -- that chould be appropriate for-

.
.

simple electronic devices was inappropriate for this~ case3

~4 and for a pneumatic-type instrument.

5 The INC technicians, they do work on pneumatic

6 -- pneumatic equipment in other parts of the plants, for

7 example, the air operated valves. They do all the set-ups

8 on the positioners and controllers for the air operated

9 valves in the plant. So they do have experience with

10 pneumatics.

11 So I would have expected them, you know, if

12 they'had had any concern on how to calibrate it using an.

13 electronic-type procedure, I would have expected them to

)'
14 have identified that.

'

.

15 ADMINISTRATIVE JUDGE CARPENTER: With a

i 16 deficiency on the procedure?

17 THE WITNESS: Either with a deficiency or more ;

18 a request for a separate stand-alone procedure. I believe l

1

19 they felt like the device was simple enough that the -- )
i

20 really the generic procedure, the only thing it would --
.

21 the only really non-skilled craft information it should

22 have would be the set point and the reset point.

>

23 I believe it's what they thought. And that

24 applies to electronic or pneumatic or whatever other type

fs/ 25 of temperature device that they would have in-hand. And I
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1 believe that they did not --u did not feel like they

2 needed something special for that.,-)
'J.-

And that practice went on for long enough that !3

4 we continued to use that generic procedure. !

5 In hindsight, there were enough differences

6 between the design of that switch and a standard snap

7 electronic switch that it was not appropriate use and

8 procedure. You know, it would have been good if somebody

9 had picked that up earlier and had requested a stand-alone

10 procedure.

11 Unfortunately, that did not happen until after

12 we had had the problem, and as a result of the problem in

13 1990.
/m
( )

'

le CHAIRMAN BLOCH: Have you thought about~'

15 whether that generic procedure is still being applied to

16 any pneumatic devices in the plant?

17 THE WITNESS: No, I haven't. No sir.

18 ADMINISTRATIVE JUDGE CARPENTER: Thank you.

19 BY MR. MICHAEL KOHN:

20 Q All right. After the site area emergency, the

21 procedure was revised again. Is that correct?

22 A After the site area emergency, we wrote a new

23 stand-alone procedure.

24 Q And the first time the new stand-alone

p
(/ 25 procedure was used in May of 1990, the diesel tripped,-

NEAL R. GROSS
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1 didn't it?

2 A Yes.-

V
3 O Can you explain why the diesel tripped at that

4 point after a second revision to the procedure was

5 implemented?

6 A It was not a second revision. This was a new

7 stand-alone procedure. We did not use the generic

8 procedure at that point. We used a new procedure.

9 Q Well if I understand it, there was a generic

10 procedure, and then there was some supplemental sheet

11 attached to the generic procedure. And now there was a

12 new specific procedure during that evolution.

13 Can you tell me why the diesel would trip when
;

'3'~ 14 you were using your new, finalized procedure?

15 A With the new, finalized procedure, we still

16 had not recognized the importance of temperature

17 stabilization and repeating the heat up and cool down of

18 the switch the same way every time when we calibrated it.

19 We had -- we had recognized that it was

20 important and that temperature had a problem. But

21 unfortunately, the way the new stand-alone procedure had

|22 been written, and I forget the exact words, but it did not

23 require us to cool the switch back off to the normal

24 diesel operating temperature of around 165 between each

\_/ 25 set point check or set point adjustment.
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1 It allowed us toi-- it required us to start at

2 165!to get the switch thermally stabilized,.and then.

3 Lincrease the temperature'at:a certain rate 1and check the

4 switch set point.
'

5 But then if it was out of calibration, it did

6 ~ notlrequire us.to make an adjustment and then cool it back

7 down and then reheat.it up to recheck it. .It said to make

8 the adjustment'in some other general words. I. don't

9 remember exactly what.

10 But the problem with that-sequence was if the

11 switch'was originally out of adjustment and required

12 adjustment, it kept the switch at an elevated temperature

-13 long enough that it then affected the set point.

O
14 Q Were you aware that in the May 1990 trip, the

15 first time you're using your new procedures, when INC went-

16 out to test what result -- what caused the trip and diesel

.17 trip began, that the Calcon sensors were not venting?

18 A I'm aware of the -- I'm aware of that

19 statement that has been made on the work order.

20 0 And if, in fact, the calcon sensors were.not;

21 venting,-would that indicate to you that the cause of that
'

i.

{ 22 trip-may not.have been the calculate -- the calibration

:
23 -procedures of theLCalcon sensors?

,

i

'24 A No.'

, .

4p'
M. -- 2 5 BOARD EXAMINATICN

,
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fl CHAIRMAN BLOCH: .Could you. explain?-

|2 THE WITNESS: The --vI.believe the -- that

3 note:that said that the switches wereLnot' venting was made

' '

~4 the -- that: check was1made~- it was not made:immediately-

:5 when:.the diesel tripped.

6 .It was some time period after'the' diesel had

7 . tripped,;and I'm not sure where' that information came

-8 from.

9 CHAIRMAN.BLOCH: Where.did your.information

10 comeLfrom about when that observation was. written?

'11 THE WITNESS: In conversations with' Kenny

' L2 Stokes and' Ken' Burr. I believe there was some concern

113 that the -- we may not have even been checking the right

'14 switches. The guy who did that and wrote that may not

15 have even.been looking at the right switch.

16 BY MR. MICHAEL KOHN:

17 Q So are you saying that the INC personnel that

18 were checking switching during testing don't even know

19 what the right switches are that they're supposed to be

20 checking?

21 A That one data point, that one entry on that

L22 work order is an entry that I questioned.

23 BOARD' EXAMINATION

24 ' CHAIRMAN BLOCH: is there a procedure for
;r x

\(- T 25 . correcting a. work order when you know that something is
NEAL R. GFH)SS
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1 erroneous on it?

2 THE WITNESS: Not that I'm aware of. I mean,
7s(-)

3 we can't go back and modify the work order itself. About

4 all we could do is, you know, write a -- write an

5 explanation or an addendum.

6 And we could write a deficiency card, but that

7 would be a stand-alone piece of paper.

8 CHAIRMAN BLOCH: It sounds like a stage in

9 which you're forever bound to trip something that's not

10 real.

11 THE WITNESS: Yes. Before the work order was

12 closed out, whomever wrote it could have gone back and

13 written on -- struck through and initialled and dated it

O 14 and corrected it.

15 But once it goes into the records, there's

16 really no mechanism for changing that data.

17 CHAIRMAN BLOCH: Since the purpose of the MWR

18 was to figure out what's happening, does that seem

19 appropriate to you, that you can't change something after

20 it's closed when you've learned it's erroneous?

21 THE WITNESS: We can supplement it, but we

22 can't change the records. That's -- J
l

23 CHAIRMAN BLOCH: Again, you can have a

24 supplement that that record that shows that that piece of !

,,\
(_) 25 data was incorrect?
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1 THE WITNESS: Yes.

2 'BY MR MICHAEL KOHN:

3 _ Q When did you and Mr. Stokes and Mr. Burr have
~

'4 'this discussion that you were; referring to?

5 A As recently as this s6mmer and on any number

6 of instances before that. You.know, this goes back over

7 .five years.

8 But I believe I first heard'about that, you

9 know, within a week or two of the probl$m happening, you

10 know?-

11 I think at that time, it was -- we were trying

12 to sort through what had happened on those trips. And we

13 .sent the switches off again to Wiley and got them -- you

Cl) 14 know, we went through a test program again with Wiley

15 Labs.

16 And I believe I remember hearing about this

17 discrepancy at that time. So I don't recall having seen

18 it written down in a work order until a long time

19 afterwards, months or years.

20 0 So if I understand it, the discrepancy is that

21 the observations of the INC personnel did not jive with

22 the Wiley report. Is that what you're saying?

23 A Well, the Wiley -- the Wiley report did not

24 address the whole trip sequence.

O)\~ 25 Q Okay.. Then what is it about the Wiley report
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1 that called into question the observation of the INC

2 personnel?g)
V

3 A The as felt set points at Wiley under what I

4 believe were very controlled conditions showed that the

5 switch, the actual switch set for us, were down in the

6 range of -- between 165 to 170, if I remember, maybe even

7 a little lower, 162.

8 The date -- on the engine, they should have

9 been leaking slightly or should have been tripped. And in

10 particular, when they were tripping the engine, one or
1

1

11 more of them should have been venting.

I
12 And to say that they were not venting, you j

i

i
13 know, is not -- J

m
'O 14 BOARD EXAMINATION

15 CHAIRMAN BLOCH: Mr. Ward, is there any way

16 that an INC technician would know whether or not a switch
i

17 was venting during an event?

18 THE WITNESS: If there was an INC technician

19 stationed on top of the diesel --

20 (Laughter)

21 THE WITNESS: I mean, that's where the switch

22 is, is on top of the diesel or three of them actually at

23 that time. And the only way that he could actually tell

24 that it was venting was with the -- by either snooping or
i

t/ 25 feeling air blowing out around the vent, little vent,
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'

,

1 exit, plug. ,

I
-. 2 That would have been his only way to.tell.

./ . .

did that happen? There3 CHAIRMAN BLOCH: Well,

4 was someone up there snooping the Calcon during'the event? ,

J

5

6 THE' WITNESS: Not.'during, but I believe the ]

7 INC techs came after the trip. j

8 CHAIRMAN BLOCH: Well, it wouldn't still be

9 venting after'the trip, would it?
)

'10 THE WITNESS: No.

11 ~ CHAIRMAN BLOCH: So how would they even dream

,12 about whether it was venting after the event where it

13 mattered?

O 14 THE WITNESS: Well, I believe what happened on

15 the work order, somebody just wrote down something to the

16 effect, " Switch is checked and not venting."

17 CHAIRMAN BLOCH: I mean, does that show a lack

18 of intelligence? Why is it relevant that they weren't

19 venting after the event?

20 THE WITNESS: I'm not sure it is relevant. I

21 think it was someone's attempt to get some data on what

'22 was happening.

23 BY MR. MICHAEL KOHN:

24 Q- Aren't you aware that the switches were tested
..

.

25 and the snoop was applied prior to venting during a-

..
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jgo ,

L1 sdbsequentLtrip to theLdiesel;ganerator,fthat'the'INC"

wg ' :2 position - technician's were pre-positioned assuming that..
t

'bJ ,

|t
,

'

.
.

'
- 43 there would be.aiventing? '

.

|

4 A That-was for'which start?_,

:-
.

$.5 ':Q' 1The"--'3. ,

6 :AJ I think'there)were-about five'orLsix -- .

c:7 ,LQi --Tsecond -- I think the second start on-May. [
>

l.8 L23, 19[90'.. i
:
,

p 49 A - Would you ask the question again?.
~

:
.

10 LQ Weren't you aware that INC technicians'were i~

' <

.:.

~

i
'

11 pre-positioned and. applying snoop to determine when the
:

12 second: trip of the' diesel' generator was occurring on May ,

13 v:23,-1990, whether those Calcon'. sensors were venting?
y .

.

'U"- 14 A I don't know if they were there on the second -|

'15 "one or not. j

L16 CHAIRMAN BLOCH: Do we know, Mr. Kohn -- is |
!

'17 Lthere anything in the record that tells us whether or not
>

i
,

18 that'sLthe event we're talking about?

19 MR. MICHAEL KOHN: Yes, Your Honor. We're I
,

.

-20 looking for.thir exhibit. And,when-we take a --
,!

21 (Pause) i
i

. .V

22 "MR.: MICHAEL KOHN: Your Honor, I call the .

!
.#

-

,23 witness's attention 1to?Intervenor's Exhibit'No. 37. When i
.+ -,

24 2isitheifirst. time-you recall)seeing this' document? L
~

,.~-

b' 12$ THE WITNESS: -I' don't' remember.th'e'first time.
,
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1 .BY.MR. MICHAEL KOHN:

,
.

2 -Q Do you have any, reason to bel'ieve that- this,A

A_/ .
;

3 fdocument prepared by Georgia Power Company is inaccurate?
'

. ,

I'

!4 .I can rephrase the question. Do you have any
.

5 reason to believe that this document. accurately portrays |
.

!

.

6 "what the persons' associated with the testing'of the diesel' !

7 generator in the May 1990 time frame observed?

8 A I believe the 1322 data or the entry having to
.

9 ~do with 1312, the' note under there, I question the-

10 accuracy of,that note.

.11 BOARD EXAMINATION

12 CHAIRMAN BLOCH: Mr. Ward, I noticed you said
i

13 before you said something about they might have been at

('). 14 the wrong switch. This switch, this sensor, this appears. <

15 to say that they snooped them all and that none of them

16 vented.

17 Does that change your opinion as to the error?

18 THE WITNESS: Well, the -- there are -- there

19 are 20 or more sensors on the engine. And unless we had,

20 you know, a large number of INC technicians out there, it
.

21 would take a period of time to do it.

22 In some of them, like the jacket water

2

23 temperature, do not -- they do not continue to -- once

24 they trip, they don't vent air indefinitely. -

( i25 So it may have'been, and again I'm

NEAL R. GROSS
COURT RE*ORTERS AND TRANSCRIBERS +
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1 speculating, but it may have been that we did not check

2 all of them prior to some of them having reset.s

(-)
3 I don't know, I was not there. But I --

4 CHAIRMAN BLOCH: Would you have to be looking

5 at the time it happened to be able to detect the signs of

6 a -- of a venting on the snoop?

7 THE WITNESS: Yes.

8 CHAIRMAN BLOCH: When you see -- you have to

9 be there at the time it's happening? You wouldn't see

10 that later?

11 THE WITNESS: No, it would -- from the time it

12 tripped until the air was cut off to that switch, which is

13 -- there is a time delay involved in that. But --
'

/~^)s'~' 14 CHAIRMAN BLOCH: You have to have --

15 THE WITNESS: -- it's some seconds. Once that

16 goes away, then the switch is not going to vent anymore.

17 CHAIRMAN BLOCH: And there would be no signs

18 left on the snoop?

19 THE WITNESS: Right.

20 CHAIRMAN BLOCH: Have we reached a time for

21 lunch, Mr. Kohn?

22 MR. MICHAEL KOHN: Yes, we have, Your Honor.

23 CHAIRMAN BLOCH: So, we'll return at two

24 o' clock,

e-)
\._) 25 (Whereupon, the proceedings went off the
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:

1 ' record for-aLlunch break at 12:27-p.m. and resumed at' '

2 2:02 p . m '. )
.f- ) -
'a.( f '

. .

,

3
,

.
; 4

,

4

5 '|
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.
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,
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1 A-F-T-E-R-N-O-O-N S-E-S-S-I-O-N

2 (2:02 p.m.)
e3
D

3 CHAIRMAN BLOCH: Mr. Kohn?

4 MR. MICHAEL KOHN: Thank you, Your Honor.

5 CROSS EXAMINATION

6 MR. MICHAEL KOHN: Mr. Ward, we left off

7 discussing the May 23, 1990 trip. Were you also aware

8 that when the trip came in on that time there were -- no

9 enunciators were lit?

10 WITNESS WARD: You're referring to the second

11 trip?

12 MR. MICHAEL KOHN: That is correct.

13 WITNESS WARD: No, I'm not. I'm not aware of

r)
(''/ 14 that.

15 MR. MICHAEL KOHN: You said you had some

16 discussions with Mr. Burr about this May 23 trip, is that

17 correct?

18 WITNESS WARD: Yes.

19 MR. MICHAEL KOHN: I'm going to show you a

20 portion of Mr. Burr's deposition.

21 CHAIRMAN BLOCH: Off the record.

22 (Whereupon, the proceedings went off the

23 record briefly.)
i

24 CROSS EXAMINATION (continued)
)(~)) 25 MR. MICHAEL KOHN: Let me back track a bit and |
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1 again-show you exhibit 37 with respect to page one of that

v-s 2 exhibit, the 1312 entry. And'you note what alarms came: ,

,

^

,

Do you see.a jacket-water -- high temperature' jacket3 .in.,

4 water alarm coming in? ;
,

5 WITNESS WARD: This. sheet says alarms (a) low
,

'

6 pressure turbo lube oil, (b) low jacket water pressure.

7 MR. MICHAEL KOHN: But no high temperature

1

8 jacket-water alarm?
J

9 WITNESS WARD: .This sheet does not say.-- it

:10 'says - (a) and (b)~as I read.

'11 MR. MICHAEL'KOHN: And at the same time the q
,

12 technicians observed.no venting? Isn't it true that no

.13 alarm would be consistent with no venting?
G.L)8

14 WITNESS WARD: .Yes. ;

15 BOARD EXAMINATIONa. ,

16 CHAIRMAN BLOCH: Mr. Ward, do you have some
f-

17 reason to believe that the alarm was received?

18 THE WITNESS: I don't know, Judge. I have not

'

19 reviewed this. I did not review this as part of my
1

;

20 preparation for this hearing, and I didn't cover it in my ;

f

21 prefiled testimony. It's been a long time since I've'

22 ' looked at this.
_ !

23 CHAIRMAN'BLOCH: Okay, but if I understand you
'

24 correctly in response to my question, you don't have any ;
"

<8

lt b 25 reason to believe that an alarm was received for high
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f; ' :1 'jackat waterftemperature, i~'.that right?s,

y. 12 THE WITNESS: 'I: don't have any reason ~to
,

.; .,

3 believe either way,'~''

s

4 - 4 |MR.4 MICHAEL KOHN: Your Honor, the'.next
.

'

.

L5 iportion would'.be - show the' witness'Mr. Burr's deposition

. , ,
.

-- ;

6 . on"pages' 141, lines: 21 -- starting ati fline';21'.1V- - ,
-

3.

'

.v . ;<

;7 CHAIRMAN'BLOCH:t :Sorry, we don't!have Mr.
.

8 Burr'sideposition.
,

9 ;MR. MICHAEL ^KOHN: ~ I understand that,.Your?-

'
- 10 . Honor. It was' going to have.this' marked to refresh the -- d

,

11 . CHAIRMAN BLOCH: Do you have copies?

{12 MR. MICHAEL KOHN: No', I don't, Your Honor.

I
.. .. -13 CHAIRMAN)BLOCH: Well, let's take'a brief'

[t
- ' 14 recess while you make copies.

'

15 (Whereupon, the proceedings went off the

16 . record from 2:10.p.m. until 2:12 p.m.)-'

-17 MR. MICHAEL KOHN: Your Honor,:I'd like to.'

,

.

'18 mark as'Intervenor's 259 a two page document consisting of
p.-

b 219 =a' cover page'of' Mr. Burr's deposition of May 24, 1994'and |
.

,

I 20 a second page which has multiple pages covered from'ai :

121 . portion of 141 to 147. 1.

4

22 CHAIRMAN BLOCH: It will be marked as'
. _

,

23 Intervenor's II 259. ;
-

, ,
;

'24 (Whereupon, the above-referenced- [
'

'

tj%
" '

A. lit 25 -document was; marked as Intervenor's |
*q , . -Q: , .

, , .'
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1 Exhibit II-259 for identification.)

2 CROSS EXAMINATION (continued)r~s
+ j><

3 MR. MICHAEL KOHN: Mr. Ward, I'm going to call

4 your attention to page 141, line 21, which would be the

5 first page portion on the top left. Do you -- and do you

6 see line 21 begins, " Question: Now as I understand it,

7 this is talking about the second trip is that on May 23rd,

8 we're talking about - " and Mr. Burr agrees that's what

9 we're talking about.

10 And later on, on page 142 at lines two through

11 seven, Mr. Burr agrees that his understanding was that

12 there was bubble solution applied and that based on the

13 snooping, they could not detect a vent. Now previously
_

'~# 14 you testified that you had some conversations with Mr.

15 Burr and Mr. Stokes. Do you believe this testimony of Mr.

16 Burr correctly states his understanding of the events?

17 MR. BLAKE: I have an objection to that j

18 question. If he wants to ask does this refresh his

19 recollection of the conversation or assist him to

20 remember, I think that's quite appropriate.

21 CHAIRMAN BLOCH: Sustained.

22 MR. MICHAEL KOHN: Can you tell me if this

23 discussion by Mr. Burr in this deposition transcript helps

24 refresh your recollection of Mr. Burr's understanding of
,m
;

K- 25 the events that transpired?

NEAL R. GROSS
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- l

11 MR..BLAKEi RNo, that didn't cure my problem. :(

a 2 2 CHAIRMAN BLOCH: Mr.' Ward, does'this refreshr

% /: j
~

-3 your recollection of this event? t

:4 THE WITNESS: I.need to read it all first. f
'

'

5 'Okay, I'vefread.this,:and this'is Mr. Burr's recollection
,

6 11f what happened four years earlier, and now my- ;

7 recollection of what he teld me what happened five years-
.

;

i
8 .' earlier -- I'm not'sure they agree with each other, but j

i

9 I'm'not -- I'can't say for sure what happened. I was

10 , repeating. earlier what I remembered having been brought up 1
|

11 in' discussions with Mr. Burr and Mr. Stokes in the past.
s

r

12 But I'take this for what-it is, his |
|

!
713 deposition.

' ) :

14 MR. MICHAEL KOHN: And on.page 143, it *

15 indicates -- starting on 142, line 19, and then on to 143, *

:

16 line ten, Mr. Burr indicates that he could not explain !

17 'that there was no enunciation for the high temperature-

18 jacket water alarm.
-

,

19 CHAIRMAN BLOCH: So what's the question?

20 MR. MICHAEL KOHN: Did Mr. Burr discuss that
,

,2i . phenomena with'you previously?
r

-22 cTHE WITNESS: Not that I recall.
i

23 MR. MICHAEL KOHN: Your- Honor, we call for
,

i
:

24 the.' admission of the portions of the testimony' identified ;

; .

_

M -25 Mr. Burr's. testimony, page 141.

NEAL R. GROSS
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1 MR. BLAKE: No, I object to this. Now, this

2 is a'' fairly -- and I'd like to say a little bit about this,y

d
3 practice. And I think this is totally outside any kind of

4 appropriate evidentiary approach to decision making. You

5 have a witness on the stand, (a); you bring up a topic the

6 witness doesn't remember; you confront him with a

7 deposition of witness B, and you say to him does this help

8 you -- he says no.

9 He says I'd like to now put it in for evidence

10 of what it is B said. B's not here, B's actually been

11 here in this proceeding and had an opportunity to talk

12 with him but opted not t'o . Just this very weekend, we've

13 gone over whether or not B would have to reappear. The

'#
14 answer was no. This is not an appropriate way to get in

15 evidence of what B's thoughts were or weren't on this

16 topic.

17 I oppose the admission of this document.

18 CHAIRMAN BLOCH: The objection is sustained.

19 MR. MICHAEL KOHN: Your Honor, I'd like to

20 respond, if I may. Mr. Ward testified about his

21 conversations with Mr.-Burr. That is -- he testified what

22 Mr. Burr's recollection was when Mr. Burr wasn't here, and

23 he -- at this point, he said that Mr. Burr's understanding

24 was different than what his deposition testimony is. I

(
) 25 cannot. impeach Mr. Burr's conversations with Mr. Ward

NEAL R. GROSS
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~1 without this document.: j
,

CHAIRMAN-BLOCH: What does Mr. Burr says add.27 : -,

*

3 -to what'Mr.' Ward has said and the document that you '-!

'

:4 already have in evidence?'

5 MR. MICHAEL KOHN: Mr. Ward's testimony is ;

6 different than Mr. Ward's -- Mr. Burr's testimony is~

!

.

7 different-than Mr. Ward's recollection of what he believed
~

8 LMr. Burr's' opinion was. I think it goes to show that --
'

;

9 and you haveta' document, a swornLdeposition, signed to by
,

10 Mr. Burr -' -

!
11 ' CHAIRMAN BLOCH 'Jhat's the importance

_12 relevant statement here on Mr. Burr's deposition? ;

- i

213 MR. MICHAEL KOHN: That he believed that there ,

j||.'
14

t

they were snooping and that they could not detect 'a: --

'

>

15 venting. ;

16 CHAIRMAN BLOCH: You already have that on that ~ j
;

~17 exhibit.you've.been referring to, right?

.

:. 18 MR. MICHAEL KOHN: That is correct, Your .

:19 Honor..

.

20 CHAIRMAN BLOCH: So it's denied on two 1

12 1 < grounds.

:22 MR.. MICHAEL KOHN: .Mr. Ward, I'd like to get

:23 _back to' Exhibit B to the prefiled testimony. Do you have

=24 -a'--,

,25 THE WITNESS: Let me get this out of'my way.'

,

,
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1 Okay.

2 MR. MICHAEL KOHN: Do you have a recollectionx

v
3 at this point about the' diesel generator trips occurring

4 in January 1990 associated with Calcon sensors? Outside

5 of what's in Exhibit B, do you have any independent
,

6 understanding about trips in January associated with --

7 CHAIRMAN BLOCH: You just changed the

8 question.

9 MR. MICHAEL KOHN: Let me rephrase the

10 question.

11 MR. MICHAEL KOHN: Do you have any independent

12 knowledge of a trip of the diesel generator occurring in

13 January of 1990 that is associated with a Calcon sensor
/-~

3 "/ 14 failure that is not included in Exhibit B?
'

15 WITNESS WARD: I don't have any recollection,

16 no.

17 MR. MICHAEL KOHN: I'm going to show you -- or

18 I can read into the record I believe a portion of your

19 testimony that should appear on June 8, 1990 at page 7976

20 or thereabouts.

21 MR. BLAKE: I'd like to see it, and I'd like

22 to see what's around it.

23 CHAIRMAN BLOCH: Mr. Kohn, we all need copies.

24 (Whereupon, the proceedings went off the

- '25 record briefly.)
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,1 CROSS. EXAMINATION (continued) [
-

.;

q,( - 2 .MR. MICHAEL KOHN: What I would prefer doing .

ij j
3 is just. read the question and answer and see if that- .i

.

' t
4 refreshes his-recollection.

i

'I
5 MR. BLAKE: LI'd prefer that you show the:

t

'6 witness the. document so he can'get the setting of'what it :
'

>

I
c7 was being discussed at that point and'let's -- then just

:

*8 ask him whatever'you want.
~

!

9 MR. MICHAEL KOHN: Mr. Ward,'if you-would'look .

10 - at the portion of the June 8 testimony that I've given- 1

:

11 :you. .Can you look.at the-highlighted portions and read ,

i

11 2 the-question and' answer into'the record, please?

.. 13 BOARD EXAMINATION |

b' q'
CHAIRMAN BLOCH: You may study the area around

.

J 14 ,

' 15 -it before you do that. You may want to state for the
|

.16 record whose testimony it is, too, i
i
l

17 THE WITNESS: Okay, the earlier questions had
'

18 had to do with dryer maintenance as a precursor to the
i

19 site. area emergency. And then the highlighted question,

20 'the. question is, --

21 CHAIRMAN:BLOCH: I'm sorry, I couldn't' hear-

i

122 .-that. The-earlier. questions had to do with dryer i

'

|23 .something?
r

:
. .

.|.24 .THE WITNESS: Yes, this is a --' '

'
;25 CHAIRMAN-BLOCH: Dryer maintenance?-

i
, ,
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1 THE WITNESS: This is Board Examination by

2 Chairman Bloch. And then the question jumps to, "Were you,-m
( )s

3 aware of unexplained trips of the diesel generator which

a '

4 occurred on January 3, 1990?"

5 And my answer is, "There were some in January.

6 I don't remember that that was the date."

7 CROSS EXAMINATION (continued)

8 MR. MICHAEL KOHN: Does that refresh your |

9 recollection that you are aware of some unexplained trips

10 of the diesel generator in January of 1990?

11 WITNESS WARD: Yes, but that was not your

12 original question. You said due to Calcon sensors.

13 MR. MICHAEL KOHN: Well, do you have an
,q

' 14 independent recollection that those trips in January 1990

15 were due to Calcon sensors?

16 WITNESS WARD: No, I do not.

17 MR. MICHAEL KOHN: Would you look at Exhibit B

18 to your testimony, the entry 3.36?

19 WITNESS WARD: Okay.

20 MR. MICHAEL KOHN: And we're looking at a

21 January 3, 1990 entry. And your response is that "no

22 records of the above problem was found on this date." Is

23 that a true statement?

24 WITNESS WARD: The response there as I know it
n
:O 25 is correct. No record -- I cannot find a record of this

NEAL R. GROSS
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1 problem on this date and the switch model number of not

2 correct per Vogtle switches. We do not have a pressure-)
G'

3 sensor model B4400B that I am aware of.

4 MR. MICHAEL KOHN: So what type of extensive

5 research did you do to find out what this problem was on

6 January 3, 19907

7 WITNESS WARD: Well, as I stated earlier,

8 pinning each line item down in the NUREG to a work order

9 was not always easy to do. And on this one, I was not |
|

I

10 able to pin it down to anything. |

11 CHAIRMAN BLOCH: Mr. Kohn, it stretches my |

12 mind to imagine why this could be relevant to anything.

_
Suppose the record is not correct, what difference does it13

t "/'

14 make?
|

15 MR. MICHAEL KOHN: Suppose his statement in |

16 here is not correct, what difference does it make?

17 CHAIRMAN BLOCH: Suppose that this statement

18 about January 3rd is not correct. What difference does

19 that make?

20 MR. MICHAEL KOHN: It indicates that it was a

21 precursor if it was a Calcon sensor failure, and it i

22 indicates that -- impeaches the responses to Exhibit B,

23 his supplemental responses. The witness provides a lot of

1

24 supplemental responses explaining why these answers --
,,

(_ 25 CHAIRMAN BLOCH: -- your issues of this help
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'

-

[.[1 :you with?

-f V :2 :MR ' MICHAEL:KOHN:: ' Well ~ fihst, t it. helps witlit ' 1'

.Y -
?

.. .
.. N

.

.

L3 'thet.cre'dibilityLquestions.with respect to this witness and ;
. ;

,

t i4 his testimony. |

S ' CHAIRMAN-BLOCH: ~~All right, let's continue..'

,
4

1

6 MR. MICHAEL KOHN: 1Your. Honor,..Intervenor
.. . .

.

,

t
r '

7 requests'to mark as'Intervenor's II-260:a-compilation of"

8 fdocuments, the first page being a. January 29,:1990' cover |

:a.
,

9 letter and the. attached enclosure. That's the second

4 10 -page. . And.the third.page being a. diesel completion sheet.
:

11 The' fourth page, the fifth page -- the' fourth and f'Fth
r

,12 page being.pages from a July,20, 1994Lfiling by Licensee, |i

13 and the sixth and seventh pages being an attached' chart to [

JO' 14 -that filing.'
-

s

,

15 Arid the last two pages, I believe, being
1

16 handwritten notes of Mr; Ward. And Intervenor requests
~

17 ithat this document be marked as Intervenor's II-260.

18 CHAIRMAN'BLOCH: Granted.

19 (Whereupon, the above-referenced
)

'

- 20 document was marked as Intervenor's

!21 Exhibit'II-260 for identification.),

;

. . l

:22 BY MR.-MICHAEL WARD: .;
.

'23 'MR.' MICHAEL KOHN: Mr. Ward, would you agree
, ,

,

:

"24 that this' January 29, 1990 filing by Georgia. Power on"

fy , . :

M
.

|25 : invalid' diesel generator. failures would be -- constitutes |
. .

'
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,

- I

; 1 documentation-that the January 3,.1990 diesel failure is a
,

j jegt 2 result of'auCalcon sensor problem? |
i

(s) .i'

3 WITNESS WARD: Yes.

1 4 MR. MICHAEL'KOHN: Was this document available

5 to you at the. time you prepared your testimony?
.r.

6 WITNESS WARD: It was obviously available, but

f7 Ifdid not see it, no.
4

dB MR. MICHAEL.KOHN: And the next document is a i

~

9 diesel' generator complet' ion sheet. Does'this document' :

I
10 indicate- that the cause of the failure was associated with~

'

-

11 a Calcon -- excuse me, the cause of the diesel trip is .;
. :

'

12 associated with the Calcon sensor failure? <

,

11 3 WITNESS WARD: Which sheet are you referring

14 to?
.

15 MR. MICHAEL KOHN: The third page in of the

16 document headed Completion Sheet 1. And if you'd look' .

.

'

17 about halfway down, it says in handwriting, " Sensor

18 failed, slowly venting."
!

19 WITNESS WARD: Yes. j
{

'

20 MR. MICHAEL KOHN- And was this document
,

21 -available to you when you prepared--Exhibit B? ;
,

~ I

22 NITNESS WARD: The document was available.

23 All documents were'available. I did not see the document- o
e

"
.

24 -- did notLlocate'the document.
Cr" .;

' D. ) i. 25 MR. MICHAEL KOHN: And on July 20, 1994 in a- .

s

f
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1323 RHODE ISLAND AVENUE, N.W. !

(300 2344433 WASHINGTON, D.C. 20006 (202) 2344433 .f
,

1

- - - . . - . . , . , , , , .. - - , . . .- .,-. - , - . -- -



. .

14364
-

1 ' filing-to this. Board,'there-is a-list. .And if you wouldt

2 turn to the start contained in the listing for 1/3/90.
f-

4 ):
13 .Does that --Edid those entries indicate to you that the ;

'

4 cause of the failure wasLa result of a'Calcon sensor

5 failure?

-6 CHAIRMAN BLOCH: I'didn't understand'the

'7 . question.

18 MR. MICHAEL KOHN: Let me' rephrase the

9 question. Does the document' headed Georgia Power

10 1 Company's, Response to the Board's Memorandum and Order,

11 Board Questions and Concerns, dated July 9, 1994, which

12 includes a chart of diesel starts and in particular with

13 respect to the January 3, 1990 diesel start, does this~

O 14 chart indicate to you that the reason for the trip was
i

15 ascociated with the Calcon sensor failure? I

16 WITNESS WARD: That's'what the chart

l'7 indicates, yes. ,

18 MR. MICHAEL KOHN: And last, I'd like to call

19 your attention to the last two pages of the document. Is

20 this your handwriting appear on the document -- it says

21 . history of Calcon sensor problems at Vogtle?

22 WITNESS WARD: .Yes.

f23 MR. MICHAEL'KOHN: And if you would look at

24 the; bottom, there's a J with a 3.36 next to it. Do you

M| R 25 see that?-

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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;

1 WITNESS WARD: Yes.

'

2 MR. MICHAEL KOHN: And what would refer to the$q
.

paragraph we have'been looking at?

,
,

J
3

4

4 ' WITNESS WARD: Right.

'

5 MR. MICHAEL KOHN: 'And above ---just before
,

6 the line,in-the middle of the page, there's another J l
)

7 turbo oil pressure sensor defective, do you see that? |
:

f8 WITNESS WARD: Yes.

9 MR. MICHAEL KOHN: And that's also referring i

10 to this 3.36_ paragraph, is that correct? ,

11 WITNESS WARD: I believe so, yes. i

>

12 MR. MICHAEL KOHN: Does it refresh your -- and '

'

13 if I understand it, this' documentation was prepared to

'O '

14 help your prebentation before the NRC, is that correct? 7

15 WITNESS WARD: Yes, it was.

16 MR. MICHAEL KOHN: Intervenor calls for the ,

t

i

17 admission of II-260. ,

i

18 CHAIRMAN BLOCH: Granted, t

19 (Whereupon, the above-referenced

- 20 document, previously marked as-

21 Intervenor's Exhibit II-260 for

22 identification, was received in

23 evidence.)
1

24 MR. MICHAEL KOHN: I'd like to refer you to

p
*'- 25 page 17 of the prefiled testimony. I'm sorry, I think I

.

NEAL R. GROSS
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1 need to back track a second. Let's look at the entry 3.31

2 in Exhibit B to your testimony. Were you aware that with,m_
i !

J
3 respect to the documentation associated with this Calcon

4 sensor failure that non-conforming high jacket water

5 temperature switches were installed in the diesel
!

6 generator? ]
,

!
I

7 WITNESS WARD: At what point in time?

8 MR. MICHAEL KOHN: To support operability.

9 WITNESS WARD: Would you repeat the question,

10 please?

11 MR. MICHAEL KOHN: Were you aware that high

12 jacket water temperature switches were taken off the

13 diesel, were tested, determined to be out of calibration

1
'

14 and were then reinstalled in the diesel to support

15 operability?

16 WITNESS WARD: Yes, that's wha'c my response to

17 3.31 says.

18 MR. MICHAEL KOHN: And does that give you

19 cause for concern?

20 WITNESS WARD: Yes, it does.

21 MR. MICHAEL KOHN: And what action have you

22 taken?

23 WITNESS WARD: These particular switches were

24 replaced in 1989. My review on this was done in 1995. It
,m,
4 3
V 25 was not an operability question in 1995. The problem at

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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)
I

1 'the' plant had been resolved for more than-six years.

-2 MR~. MICHAEL KOHN: -Did you first look at this
g/)T- . .

3 documentation in the 1990 time frame?

'4 WITNESS WARD: I looked at all'of.this |'

!

5 documentation, yes. I'm not sure that I can say I was j

6 aware at-that time that switches that were outside of the i

:

1

7 --

8 MR. MICHAEL KOHN: Did you ever get to the j
i
;

9 bottom of what happened as to why non-conforming -- |

10 WITNESS WARD: I wasn't through with my
:
:

' - 11 previous answer. I wasn't sure in 1990 that I knew why -

!

12 - I wasn't aware that I can recall that the switches were ,

k
13 out of tolerance at that time.

Y
'

14 MR. MICHAEL KOHN: As of today, has anyone in

15 the. company that you're aware of gotten to the bottom to

|

16 determine who was responsible for installing non-
,

;

f

17 conforming equipment in the plant? i-

{
(' 18 WITNESS WARD: Not that I'm aware of.

i
L

19 MR. MICHAEL KOHN: Now I'd like to go back to [

* i

20 your testimony on page 17, if I may. All right, you just ;
;

1.

21 discussed a lot of testing that occurred during this time [-

;

22 period. Did you witness this testing? [
!'

[ "23 WITNESS WARD: I witnessed part of it. f
. ;,

24 MR. MICHAEL KOHN: And if you could go through ;

L25 your testimony and.tell me what you witnessed and what you
;

h NEAL' R. GROSS !

COURT REPORTERS AND TRANSCRISERS [*

1323 RHODE 18 LAND AVENUE, N.W.
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1 have knowledge of?

2 WITNESS WARD: Starting where?,s
(-)

3 MR. MICHAEL KOHN: Start on line seven, page

4 17. Specifically, let's look at lines seven through nine

5 first.

6 WITNESS WARD: I did not witness that.

7 MR. MICHAEL KOHN: And what is the basis for

8 your testimony here?

9 WITNESS WARD: The work order with supporting

10 documentation.

11 MR. MICHAEL KOHN: And I'd like to ask you to

12 look at lines 13 through 14, the statement "Thus, it would

13 have been maintained at elevated temperatures for a period
(~\ j)

14 of time which should have produced an actual set point'~

I 15 lower than 203.1 degrees Fahrenheit." What's your basis
,

|
16 for that statement? j

17 Specifically, what's your basis to indicate

18 that it would have been r.aintained at an elevated

19 temperature for a period of time?

20 WITNESS WARD: The time involved to do three

21 set point tests and then to readjust the switch and to do

22 three more tests of the adjusted set point is the time

23 that I'm referring to in extended -- or a period of time.

24 MR. MICHAEL KOHN: But you don't have any --

('S. |
\l 25 there's no records and you don't know how long that took? |

|

NEAL R. GROSS ;
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1 WITNESS WARD: No. ;

/~) 2 MR. MICHAEL KOHN: Now lines 19 through 20, )

(J
3 you say'again "The uncontrolled time and elevated'

'

4 temperatures should have produced actual set points lower

5 than those recorded." What's your basis to conclude that

:

6 it was uncontrolled?

7 WITNESS WARD: There was nothing in the

i

8 procedure to say -- for example, back on page 17, the

9 three set point checks. There was nothing to say how

10 quickly to do that or whether to check it one time, reduce

11 the temperature back to 65, allow the switch to regain its

12 equilibrium at 65, heat it up again, check the set point

13 at that time. 4

14 It just says check it three times. And you ,

i
15 know, on a F)U1 basis, a guy could have checked it once and

16 then gone to lunch and come back and check it the second :

17 and third times an hour or two later and would have met

18 the intent of this -- or would met the statement in the

19 procedure. That's what I mean by uncontrolled.
,

20 MR. MICHAEL KOHN: And on page 18 of your-

21 testimony, line eight, you mentioned " inconsistent test
,

22 methods on March 30, 1990." What's your basis for that

f '23 statement?

24 WITNESS WARD: Again, it has to do with the'

L25 famount of uncontrolled time at elevated temperatures that
.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS -
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1 was stated'onLthe previous page -- bottom of page 17.

p
- 2 MR. MICHAEL KOHN: And again, you don't have

'

any knowledge of how long this time period was, do you?
~

3
,

*

4 WITNESS WARD: No,'it was uncontrolled and

5 unrecorded.

-6 MR. MICHAEL KOHN: And therefore, it'would

7 have been inconsistent, correct?

8 WITNESS WARD: Right. Not consistent from

9 test to test.

10 MR. MICHAEL KOHN: Okay. And then you don't

11 know which directions the errors would be made. It could

12 have been less time during this point, correct?

13 WITNESS WARD: It could have been less time

O 14 than the previous calibration, that's true.

15 CHAIRMAN BLOCH: Mr. Kohn, this is a really

16 gripping cross examination.

17 MR. MICHAEL KOHN: I felt the same way when I

18 was reading the prefiled testimony.

19 CHAIRMAN BLOCH: If you could step up the

20 pace, it might at least keep the mind alive.

21 MR. MICHAEL KOHN: The next area we're going

22 to look into is.the calculation on the formation of water,

23 which may be.of more interest.

24 CHAIRMAN BLOCH: ~Is there a way to break this

/~'() 25 up after you start after five minutes'or so?

NEAL R.' GROSS
COURT REPORTERS AND TRANSCRIBERS
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'

1 MR. MICHAEL KOHN: Yes, Your-Honor.

m. 2 -CHAIRMAN BLOCH: -Okay. Mr. Kohn, do you think-

!,

3 if we let the witnesses examine this they'.11 just change
|

14 their testimony and you' won't need a cross?

5 MR. MICHAEL KOHN: -I would think so, Your

-6 Honor.

7 CHAIRMAN BLOCH: Is there a way for them to j

8 familiarize themselves with the totality of what it is

'

9 that'you are-going to be asking them about?

10 MR. MICHAEL KOHN: I'm just going to go

11 through each one at a time. I can put them in a sequence !

i

12 :right.now so everyone should'have it in front of them. |
t

'13 The first document we'd be'looking at is headed Estimate ;

O- '

14 of DG Daily Air Leakage.

15 CHAIRMAN BLOCH: And that will be Intervenor

16 Exhibit --

17 MR. MICHAEL KOHN: II-261.

18 CHAIRMAN BLOCH: Okay.

19 MR. MICHAEL KOHN: The next one would be -- is

20 headed Amount of Water in Humid Air at Any Pressure, which

!

21 would be II-262. |
I
,

22 CHAIRMAN BLOCH: Continue.

23 MR. MICHAEL KOHN: Are you with me, Mitzi?

'24 Lokay. The third one is Amount -- is headed Amount of

N
.V 25 Water in Humid Air at'240 psig, (17.3' Atmosphere), marked

NEAL R. GROSS |
. COURT REPORTERS AND TRANSCRIBERS |
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'

t

-1 as I'ntervenor's'II-263. The. fourth. document is headed' f

2 Water Formation.'and Control'~ Air Supply. Typical Conditions

3 (Early April'1990). And. attached to.'that is also a

"4 ' document headed Water ~ Formation In Control Air Supply,

r

5 -Adverse Conditions,tand'we mark both of these documents as

'

6 Intervenor's 264.
'

!

7 CHAIRMAN BLOCH: They all-may be so marked. ;

i

8 .(Whereupon, the above-referenced !

9 documents were marked as

'10 Intervenor's Exhibits II-261 through i

i

11 264 for identification.) +

12 MR. BLAKE: Can I just inquire what these are?

'13 Where they came from?- He's certainly not going to

O. ~ establish that through these witnesses who I presume have14 ,

|

15 never seen these before. ;

16 MR. MICHAEL KOHN: These are documents based |
,

'17 on engineering calculations common to knowledge of

18 engineers who will be testifying experts in this area.
,t

,

19 MR. BLAKE: Developed by you, developed by Mr. I

i
*

20 Mosbaugh?

21 MR. MICHAEL KOHN: Developed by Intervenor.
,.

.22 Mr.'. Hill, during the break I asked your counsel to provide f
I;

-23 you with-the document that has now been marked as

24 Intervenor's II-261. And I asked you whether -- ;
,

\ -25 CHAIRMAN BLOCH: I'm sorry, during the break? .j

NEAL R. GROSS [
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Eatimate of DG Daily Air Leakane

O Potential Leakage Locations

'N Leakage thru .006 orifices to sensor lines 4

Leakage to sensor lines w/o .006 orifices 4
305 cu. ft.*

Leakage from vented elements in the control logic 4

Leakage to vented solenoid valves

Leakage in fittings in the 60 psig supply 4, _ .
~

'
cJ,# - . Leakage in fittings in the 250 poig supply I

Air Com p. - - - - -

Assume 90 F (549.6R)

Supply lines to Control Air

305 cu. ft.*
Air Receiver

O@ ese
Air Com p.
Etart 225 psig
Stop 250 poig

Estimated Air Leakaae
1 atm = 14.7 psia

225 psig = 239.7 psia = 16.3 atm. , 250 psig = 264.7 psia = 18.0 atm.

scf = standard cubic feet (at STP)
scf per tank g 225 psig = (16.3 atm) x 305cu. ft.* x 491.6 R / 549.6 R = 4447 scf.
scf per tank g 250 psig = (16.0 atm) x 305cu. ft.* x 491.6R / 549.6 R = 4911 scf.
Volume added per cycle = 464 scf
Compressor capacity = 76 scfm'
Running time per cycle = 464 scf / 76 scfm = 6.1 minutes

Assume each compressor cycles on 1 time per 6 hour shift to make up for leakage:
This is 6 additions of 464 scf of air per day = 2764 scf / day

= 116 scfIhour
= 1.93 scfIminute<

= .032 scf / second

NUCLEAR REGULATORY COMMISSION
oo , iNo. mm4as.oLA-3 EXHWITNO.T 2 0 i * Data from FSAR Table 9.5.6-1 (Boaad Exh. #3)
in e maser of Georais Powet.co. ei at vaase units 1 a a

O sessi O y M O 0*=r
O idensa d Sr M O Reiseend Reponer CDr
osa 6 //6/4f wiemos M i s. 8- *d W A8? *7.
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Amount of Water in Humid Air at'

: .

;

""" "'***"'*~'

O
:
;

i

:

; 1 cubic foot of humid air

| At Any Pressure

Dewpoint Vapor Pressure
; Tomo. F Water fin. Ha. ) *
i
4 95 1.66
4

90 1.42'

'
86 1.25

.

80 1.03

; 60 .522
:
I |

'50 .362

EQUATIONS FROM EGG MANUAL 35 .204

| SECTION 7 :
;

{ Parts Per Million by Volume = PPM y . p g.s Chemical
Engineer's Hdbk.

; Partial pressure H 0 vapor Fourth Edition
'

2
x 10 E6PPM =

j V Partial Pressure of Dry Air
I

Partial pressure WaterVapor = Vapor pressure of Water at given temperature
.

| Partial Pressure Dry Air = Total pressure - Vapor Pressure of Water at given Temp.

Parts Per Million by Weight = PPM g
i '

Mol wt. of H, OPPM = PPM xW y NUCLEAR REGULA5hY COMMISSION
., .,

'

Mol. E Air Docket No. 50 424/425-OW EXHIBITNO. T -151
in the mann at Georale r%w co. .t at voad. unite t a 2;

'

O sisif O wicant h O Otar '

'
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! / SECTION 7
:

GENERAL DEW POINT MEASUREMENT INFORMATION

i

[j basic ,umicity ce,nitions
*.

i

!

l

| DALTON'S LAW RELATIVE HUMIDITY PPM BY VOLUME

3 John Dalton was the first to surmise Relative Humidity is the ratio of the ac- Parts per million (PPM) by volume is the
i

j that the total pressure, pm, exerted by a tual vapor pressure (as defined by the ratio of the partial pressure of the water
< mixture of gases or vapors is the sum of Tables) in the mixture to the saturation vapor to the partial pressure of the dry
) the pressures of each gas if it were to oc- vapor pressure, with respect to water, at gas. j

cupy the same volume by itself. The the prevailing dry bulb temperature, j

pressure which each gas component of a Example 1. (Metric Units) |

j multiple constituent gas (such as air) ex- Example 1. (Metric Units) If frost point = -60*C and system total |

erts is called its partial pressure. If px, if dew point = 10*C and dry bulb = 25'C: pressure is 1013 mb (14.7 PSI A)
#

p , and p represent the respective par. ly g Partstial pressures of gases X, Y, and Z in a RH = Vapor Pressure at 10*C
,

ppyv , Minionmixture, Dalton's Law states: Vapor Pressure at 25'C
'

pm * Px + Py * Ar + + - ,12.272 mb = 38.7%a

= Total Pressure - Water Vapor !
1 31.671 mb
| Elementary as it may seem, the concept Pressure at - 60*C '

of Dalton's Law is often overlooked in !-

H frost point = - 45,C 10.80 x 10-3mb i 106 |:onsidering problems in humidity, be-* ,

| cause one forgets that the " water" in a and dry bulb = - 40*C: (1013 - 10.80 x 10- 3)mo

| gas is actually a gas itself and must be gg , Vapor Pressure at - 45'C ( Actual) = 10.7 PPM'by volume)
treated in accordance with the gas laws. Vapor Pressure at - 40'C

'

1

| Air must be considered a mixture of (with respect to water) Example 2. (English Units)
! gases oxygen, nitrogen, and water vapor

(neglecting the minor constituents). All ,0.07198 mb = 38.1% If frost point = - 70'F and system total

; discussions of humidity can then be re- 0.1891 mb pressure is 14.7 PSI A (29.92"Hg):

| duced to discussions of water vapor 1

PPMv*j pressure, and all definitions encountered Example 2. (English Units) y
in humidity can be expressed in terms of ,, , ,gg,g ,

vapor pressure. Vapor Pressure at - 70*F.-

06RH = Vapor Pressure at 50*F Toul Pressure "- Water
Vapor Pressure at 90 F Vapor Pressure at - 70*F

| DEW POINT
Dew Point is that unique temperature to = .3624" Hg = 25.5% * 4.974X 10~ 4~ Hg 6;

j which the air (or any gas) must be 1.422" Hg (29.92 .0049741"Hg
cooled in order thJI it shall be Saturated'

with respect to water, it frost point = -50*F
3 g ,,,

and dry bulb = - 40*F:i

FROST POINT RH = Vapor Prneure at -50*F ( Actual)

: Frost Point is that unique temperature Vapor Pressure at -40'F
(with rapect to wats)to which the air (or any gas) must be

| cooled in order that it shall be saturated , 3.990x 10- 3'*Me = 353%
with respect to ice. 5.504X10~T'H9

/ The dew point or frost point DEFINES
the partial pressure of the water vapor NOTE: RH is arbitrarily defined with re.
in the gas, from the Smithsonian Meteo- spect to water even though it seems that
rological Tables. it should be with respect to ice at - 40 C

(- 40*F) .

4

1
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PPM BY WElGHT DEW POINT / FROST POINT RELATIONSHIPS
PPM by weight of dry gas is identical to 8elow 0*C (32*F), dew point hygrometers measure the frost point temperature
PPM by volume escept that the weight rather than the dew point. The tables below permit conversion from dew to frost
ratin changes with the molecular weight point. For a more accurate conversion, consult Table 102 of Smithsonian Meteo-
of the carrier gJs. rological Tables.4

.

1

Example 1. (Metric Units)
'

If frost point = - 60*C. system total c Unb N
pressure is 1013 mb, and the cWer gas

F.P. D.P. F .P. O .P. F .P. D.P. F .P. O P.
es hydrogen:

0 0 - 12 - 13.4 - 24 - 26.6 - 36 - 39.4
Moi, wt. of H O -1 - 1.2 - 13 - 14.5 -25 - 27.7 - 37 - 40.52PPM, = PPM Xy
Mol. wt of carrier gas -2 - 2.3 - 14 - 15.6 - 26 - 28.8 - 38 - 41.6

-3 - 3.4 - 15 - 16.7 - 27 - 29.9 - 39 - 42.6
= 10.7 X 18. = 96.3 PPM -4 - 4.5 - 16 - 17.8 - 28 -30.9 -40 - 43.7

2 (by weight) -5 - 5.6 - 17 - 18.9 - 29 - 32.0 -41 - 44.7
-6 - 6.8 -18 -20.0 - 30 - 33.0 - 42 - 45.8

Example 2. (English Units) -7 - 7.9 - 19 -21.1 -31 - 34.1 -43 46.8

If frost' point = - 70*F. system total
~ ~ ~ ~ ~~ ~

.
-9 -10.1 -21 -23.3 - 33 - 3o.2 -45 49.0

pressure is 14.7 PSI A, and the carrier gas -10 -11.2 - 22 -24.4 - 34 -37.3 -46 - 50.0
is hydrogen: -11 -12.3 - 23 -25.5 - 35 - 38.4

Mol. wt. of H O2PPM, = PPM, X-

Mol. wt of carrier gas
i

O = 17 X E = 153 PPM English Units (*F)

b 2 (by weight!
F.P. 0.P. F.P. 0.P. F.P. D.P. F.P. D.P.

+ 32 + 32 +10 + 7.4 - 12 - 16.7 - 34 -40.3
MOLECUl.AR WElGHT +31 + 30.8 +9 + 6.3 - 13 17.8 - 35 -41.4
OF COMMON GASES +30 + 29.7 +8 + 5.2 - 14 18.9 - 36 -42.4

,

Acetylene 26 Helium 4 +29 + 28.6 + 7 , 4.1 - 15 20.0 - 37 -43.5
,

Air 29 Hydrogen 2 +28 + 2 7.5 +6 + 2.9 - 16 -21.1 - 38 44.5'

Ammonia 17 Methane 16 +27 + 26.4 +5 + 1.8 - 17 -22.2 - 39 45.6
! Argon 40 Nitrogen 28 +26 + 2 5.2 +4 + 0.7 - 18 -23.3 - 40 46.6

44 Oxygen 32 +25 + 2 4.1 + 3 0.4 - 19 -24.3 -41 -47.7CO2
CO 28 Sulfur Dioxide 64 +24 + 2 2.9 +2 1.5 -20 -25.4 - 42 48.7
Ethylene 28 Water 18 +23 + 21.8 + 1 - 2.6 -21 -26.4 - 43 -49.8.

+22 + 2 0.7 0 - 3.7 -22 -27.5 - 44 -50.8
+21 + 19.6 - 1 4.8 -23 -28.6 - 45 -51.9
+20 + 18.5 -2 - 5.8 -24 - 2 9.C - 46 -52.9
+ 19 + 17.4 -3 - 6.9 -25 - 3 0.6 . - 47 -54.0

+ 18 + 16.2 -4 - 8.0 -26 -31.7 - 48 -55.0
+ 17 + 15.1 -5 - 9.1 -27 -32.8 -49 -56.1

6 -10.2 -28 -33.9 - 50 -57.1+ 16 + 14.0 -

7 -11.3 -29 -35.0 -51 -58.2+ 15 + 12.9 -

+ 14 + 11.8 -8 -12.4 -30 -36.1 -52 -59.2
+ 13 + 10.7 -9 -13.5 -31 -37.2 -53 -60.3
+ 12 + 9.6 -10 -14.6 -32 -38.2
+11 + 8.5 -11 15.6 -33 -39.3

,

m
*

REFE RENCE: Smithsonian Meteorological Taties. 54ath Revised Edition. List. Robert )..
Publication No. a014. Smithsonian lassitution. Washiaston, D.C.
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Table 161. Thermodynamic Propertie8 Of M018t Air (Standard Atm00pheric Pressure. 39.931in. Eg)
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Table 18-1. Thermodynamic Properties of Molst Air (Standard Atmospheric Pressure,29 921in. Hg)-'
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Amount of Watar in Humid Air at-
-

240 PSIG J17.3 atm.Dnv

.
_

1 cubic foot of humid air g 240 PSIG (17.3 atm.)
g

er.; : and:
2

r+-g

EN

Dewpoint 86 F

1.25 in. Hg.
PPM = x 10 E 6

A V (17.3 atm. x 29.92 in. Hg./ atm.) - 1.253 in. Hg.
'V

PPM .0024 x 10E6=

V
4

18.01 Mol Wt.
PPM = PPM x = .0024 x .62 x 10E6 = 1488 ppm water

W V 29 Mol Wt.

Specific vol air * (1 atm) @ 86 F = 13.75 cu. ft. / # l

Density of air (1 atm) @ 86 F = 1/ 13.75 = .073 # / cu. ft. I

Density of air (17.3 atm) @ 86 F = 17.3 x .073 = 1.27 # / cu. ft.

Water content = 1.27 # dry air / cu. ft. x 1488 x 10 E 6 # water / # dry air
.00189 # water / cu. ft. dry air=

oz. Water / cu. ft. dry air=
.

Dewpoint 60 F
|
l

Specific vol air * (1 atm.) g 60 F = 13.10 cu. ft. / # l

Water Content = .522 / 1.253 x 13.75 /13.10 x .030 oz. I cu ft dry air
(

* Data from Perry's Chemical Engineers Hdbk.
= .013 oz. I cu. ft. dry air
./ ), ,, ,

Fourth Edition am y . q. ( 3 I,y ,w
in the matter of Georola Pr4y Co. ,e d., Voase Units 1 & 2 |

O staff O Applic d w OOm |
O iden#pd *iad O Rai*cted W N I

r. n t //19 W cm~o +4 n.p d W6 ADc
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: Amount of Wator in Humid Air at-
-

i 240 PSIG (17.3 atm.D , continued '

O;
,

!

1 cubic foot of humid air @ 240 PSIG ( 17.3 atm. )

i th,6;rew
=_='._. -

.

'
W3?f ~- i!.

; ,vg;t;it;r ; ~.3_"
-

. [g+ a ~(
). ' &: 75 9
me% m- ~,a

i Dewpoint 95 F Water content = .039 oz. I cu. ft. dry air
:
;

Dewpoint 86 F Water content = .030 oz. / cu. ft. dry air
i

!

| Dewpoint 60 F Water content = .013 oz. / cu. ft. dry air
i

| DeWDoint 50 F Water content = .009 oz. / cu ft, dry air

I
;

!

i
;

i

!
;

i

Water condensed in cooling from 86 F to 60 F = (.030 .0130 ) oz. I cu. ft
| N
i = .017 oz. / cu. ft, dry air

! Water condensed in cooling from 95 F to 50 F = (.039 .009 ) oz. I cu. ft.
1 ,

.030 oz. / cu. ft. dry air=
,

i
i

:|
.

O
,

|
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Wotor Formation in Control Air Supply
'

.

Typical Conditions (early April 1990)
;O
) To

MM@rM Control'

QMkh '*9 g
""**""8**305 cu. ft**

; (one on eachline)

; 86 F g . s
! 240 psig .

|

f@D _-
GWi9 =

_

=-

;

Assume Trench area 40 F

dkIh
: 3/8 inch lines g 240 psig
:

i 305 cu. ft."

| 86 F G
| 240 psig

!O Gess
i

1

:
i

. Water condensed cooling 240 psig air from 86 F to 60 F = .017 oz. I cu. ft.
; 8 oz.

Volume of 240 psig air required to condense 8 oz of water =
,

| .017 ozJ cu. ft.

i

470 cu. ft. g 17.3 atmi
=

(240 psig) & 88 F'

1594 cu. ft. g 5.1 atm=.

| ( 60 psig) & 86 F
'

= 7326 scf.
!

i- Time to condense 8 oz. Water = 7326 scf / 2784 scfd = 2.6 days

:

Time available before 3-20 80 = 7 days (last run of DG1A before 3-20 80 was 3-13-90)O
NUCLEAR PEGULATOM C ~T TT] T * 1
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!# . Water Formation in Centrol Air Supply
Adverse Conditions

LO
IO,

| __ CW

JLi- Pruswo gauge
|- I"* " ""I305 cu. ft.*

i- 95F g- s
; 240 psig

i

! - _

, - ,

_

! -

Assume Trench area 50 F

3/8 inch lines g 240 psig
i

i 305 cu. ft.*
:
;- 95 F g
| 240 psig

!O @=D
1

!
:

!

! Water condensed cooling 240 psig air from 95 F to 50 F = .03 oz. / cu. ft.

) 8 oz.
j Volume of 240 psig air required to condense 8 or of water =
! .03 ozJ cu. ft.
i-
!

] 267 cu.ft. g 17.3 atm=

. (240 psig) & 95 F

b 905 cu. ft. g 5.1 atm=

j (60 poig) & 95 F

! 4o93 scf.=

1

i

Time to condense 8 oz. Water = 4093 scf / 2784 scfd = 1.5davs
.

4

Time availat4e before 3-20.e0 = - 7 days (last run of DG1A before 3-20-00 was 3-13 00)

t

,

,

1^ .= - . .
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,

:1 MR)' MICHAEL KOHN: LLunch break.
,

2 CHAIRMAN BLOCH: Okay.

&
:3 MR.-MICHAEL'KOHN: ' And 'I: pointed out' some - [

. :

'.4 figures I' wanted to see'if you could agree with. -And if |

|[
-5 you would'look near the bottom of this document, it says

i

6 running time per cycle and it comes to 6.1 minutes. Were
:

|7 you able to. agree with that' calculation?
- i

!
;

8 WITNESS HILL: I have two, I guess, relatively. |

!
i

=9 minor' comments on the calculation, but under estimated air

10 ' leakage, the'one, two,1three, four, five, six, seventh h
1

11 lineLwhere it_says compressor capacity --
b;

12 MR. MICHAEL KOHN: Yes, sir. [
!

A -
,13 WITNESS HILT.- As I remember the compressor |. . ' .

L V-- 14 name plate data, a.s is-a drawing that shows the-

s

15 compressor name plate -- the capacity is given as 88

16 actual cubic feet per minute instead of 76 standard cubic *

17 feet per minute.
,

18 MR. MICHAEL KOHN: The documentation of 76

P 19 comes from Ward Exhibit 3, which you do not have in front
!

20 of you, but it is from the FSAR table. Does that --'

,

i- !

21 WITNESS HILL: Well,-I would be more inclined !''

[. ,

22 to bell' eve the''act'ual' compressor name plate data. The
!,

f23 FSAR would typically _ list a lower or upper limit as j
t

a 124 applicable. 'In this.particular case, it would be a. lower j
1'p, '

M .25 limitTon capacity. I only. mention.this because-in order

NEAL R; GROSS j
'!

COURT REPORTERS AND TRANSCRISERS

1323 RHODE ISLAND AVENUE, N.W. j

- (SCO) 2344433 WASHINGTON, D.C. 20006 (202) 234-4433
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1 to-bring this in conformance with my calculations, wo

2 would have to have the same basis.
-.

3 -BOARD EXAMINATION

4 CHAIRMAN BLOCH: .This would make running time

5 'per cycle slightly less than 6.1 minutes, is that correct?

6 WITNESS HILL: Yes, sir.

7 MR. MICHAEL KOHN: Your number was actual and

8 this number would be standard, wouldn't it?

9 WITNESS HILL: The number used here is

10 standard, but the compressor is typically rated at actual

11 because you have so many rpm, a certain displacement in

12 the cylinders, and they will draw in the same volume of

13 air regardless of the density of the air.

i
14 CHAIRMAN BLOCH: This changes it to about 5.5

15 or 5.6. Does this make any difference in what you're

16 doing, Mr. Kohn?

17 MR. MICHAEL KOHN: Not much, Your Honor.

18 MR. BLAKE: Can we have a proffer before we go

19 through this painful exercise any further, Judge Bloch, of

20 where we're headed? You at least have the benefit of

21 the cross examination plan.

22 CHAIRMAN BLOCH: What is the purpose of this?

23 MR. MICHAEL KOHN: Well, we're going through

24 the testimony of Mr. Hill with respect to how long it
..

-

'5- 25 takes to form water in the system, which was something

NEAL R. GFMDSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

(202) 234 4433 WASHINGTON, D.C. 20005 (202) 234-4433
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.

1 .like(22' days,JI think:is in<his testimony.

2 CHAIRMAN BLOdH: E ou.think'you'cancestablishY7-

"3 'it'will'take-how many days?~

; L4 'MR.JMICHAEL KOHN: One.or two days.

5 CHAIRMAN BLOCH: ~ Okay, that-seems..like-
~'

L6 legitimate goal.for cross' examination. Let's take in that

c7 proffer and take a break for ten minutes.
-

8 (Whereupon, .the proceedings went off the=
J

'. 9 1 record from 2:55 p.m. until 3:07 p.m.)

10 CHAIRMAN BLOCH: On the record. Let's go!

11 CROSS EXAMINATION (continued)

12 MR. MICHAEL KOHN: Do you know the difference.

13 between SCFM and ACFM?
fT

T .14 WITNESS HILL: Are you asking me?
i.

15 MR. MICHAEL KOHN: .Yes, sir.

16 WITNESS HILL: A standard cubic foot of air is

17 defined at particular temperature and pressure conditions.

18 Unfortunately, those conditions are not standard

19 universally. But for most practical work, it's defined at

20 atmospheric pressure and a temperature of about 70 degrees

21 Fahrenheit.

22 _MR. MICHAEL KOHN: And ACFM?

23 ' WITNESS HILL: An actual cubic foot is a cubic

24 . foot ~of air 1at whatever' density the air is at. At
y -.

\-[ L25 ? standard temperature.andipressure an actual cubic foot and
NEAL R. GHOSS

COURT REPORTERS AND TRANSCRIBERS

^ 1323 RHODE ISLAND AVENUE, N.W.

(305 3344433 WASHINGTON, D.C. 30006 ,(202) 2344433
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.%
1 ;the-standard cubic foot-are the same. If you double the

2 pressure, you cut-the absolute temperature in half, thejg-{'
'v

3 air becomes twice as dense and the actual cubic foot would

:4 contain'twice as many air mol'ecules as the standard cubic

5 foot.

6 MR. MICHAEL KOHN: And do you know what STP

7 is, standard temperature and pressure?

8 . WITNESS HILL: Standard temperature and'

9 pressure is temperature and pressure as defined in

10 whatever standard you're using. Normally it's standard

11 atmospheric pressure at a temperature of about 70 degrees

12 Fahrenheit. In some applications, it's atmospheric

13 pressure and a temperature of 0 C or 32 F. There are also
O
V 14 'other applications in which different standard

15 temperatures are used.

16 It's not -- the term standard there

17 ur. fortunately does not apply to a universal standard for

18 temperature.

19 MR. MICHAEL KOHN: Thank ) tu, sir. Now I'd

20 like to call your attention to the document marked as

21 .Intervenor's II-262, and I'd like you to look down on the

22 bottom half where it says equation from EG&G manual

23 section seven. Can you confirm that those equations are

24 properly set forth here?

(s_/
D

'25 WITNESS HILL: I have not. checked those

NEAL R. GFU3SS
COURT REPORTERS AND TRANSCRSERS

1323 RHODE ISLAND AVENUE, N.W.

(30E) 2344433 WASHING TON, D.C. 20006 (202) 2344433
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'l fequat ons.yet.

'1
~

<2 . CHAIRMAN BLOCH: How long will'it take?y. ,
s .

L./
3 WITNESS-HILL: :If I'might-ask a question here,

14 LYour Honor?-

' '

5 CHAIRMAN BLOCH: Please.do. Ask it of the
_

,

6 . attorney.for Intervenor.

7 WITNESS HILL: If the: object'is to'e'stablish

8 h'ow many ounces of water there are per. cubic foot ofLair,

9 -:I do agree'with the general order of magnitude of the

10 -numbers on the second page of Intervenor's Exhibit II-263.

11 MR. MICHAEL KOHN: Yes, that's fine. We can

;12 jump to there.

. .

13 CHAIRMAN BLOCH: Did we just jump? Great!'

; -
. .

'

_14 MR. MICHAEL KOHN: The witness is agreeing to

115 ;get to where I wanted to go. I'm happy. And can you look

: 16 now down to the| bottom of Intervenor's 263, page two,

17 .under heading Water Condensed and Cooling From 86 F to

18 '60 F, . and the other one, Water Condensed and Cooling from

19 95*F' to 50 F? Do you agree with those calculations?

20 WITNESS-HILL: I agree with the order of

21 magnitude of;the numbers. I. haven't checked them with a
'

22 calculstor, buticalculating it independently with just a
.

23 ' pencil' calc,[theylookIapproximatelycorrect.

:24 MR.' MICHAEL KOHN:- Now I'd like to call your.
:DG

. 25 attention'to:Intervenor's 264. Based on.your

. NEAL R. GROSS
-f - COURT REPORTERS AND TRANSCRISERS '

1823 RHODE ISLAND AVENUE, N.W. ''
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-
' -

. .;
,

- +
:

21 : calculations,||ifLyou.'would look'down.nsar the bottom,.it.,
9

. .
,

, .

j
:c ,

f -2 says[timefto condensef-- well, let's'actually. start above~

i

M
-3 waterLeondensedLcooling 240 psig| air, from" 86 F to 60*F

.i. i. :

!
4 J eciuals ~ 9.171 ounces per cubic foot, , and then. there's . volume

5 of?240 psig air required-to condense.eight ounces.of'
'

:'

> .

.!
:

'

/6 . water. 't
,

;<

t

7 Do you. agree with the end result of 73.--'of ;
.:

'8 the'three end results given down there~of 470 cubic: feet :i
~

19 at 17.3 atmosphere, the 1594 cubic feet of 5.1 .)
i

" 10 . atmospheres, and the 7326 SCF?. i
I,

a

11 WITNESS HILL: I would agree with the general -j
t
'

.s

;12 order of magnitude of..the numbers again without confirming |

'13 .it with a calculator. 'They look-approximately correct. t

LO.
_

i

h14 MR. MICHAEL KOHN: And'then based on your'
-

;
. - ,

15 ~ general understanding, would you. agree'with the conclusion
'

;
.

,

16 :that : the time- to condense eight ounces of water at 7326 ;

?

17 SCF at the estimate leakage rate from the first document
t
i

18 identified as Intervenor's 261 would come to 2.6 days?
,

t

19 WITNESS HILL: Again, the number looks ;

20 approximately correct. i

!

21 MR'.: MICHAEL KOHN: And the next page, I'll.ask

22 you to do the same calculation to see if you can come to --z ,

!
,

23 - the second'to the bottom line, where time to condense' 3

/ 24 Jeight-ounces of' water of 4093 SCF'at 27 S4SCFD would come

n[.. '55 Lto 1.5 days?A <

~,

' . NEAL' R. GROSS !,
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.1 -CHAIRMAN BLOCHi The table says something
.

-2 slightly,different-than was read, but we'11 keep that..in~

.V
3 mind. ;

4 MR. MICHAEL KOHN: At should be divided-by.
'

5 CHAIRMAN BLOCH: That wasn't the only error,
,

6 but that's okay. -

7 MR. MICHAEL KOHN: All right. I apologize for

8 whatever errors I made. !

'9 WITNESS HILL: Again, the number looks +

.

10 approximately correct.'

11 CHAIRMAN BLOCH: Mr. Kohn, we're still looking
.

12 for the knock out blow.

'13 MR. MICHAEL KOHN: So then based on these

D 14 calculations, you would agree that eight ounces of water

15 could form in the 240 pound line in one and a half to

16 three days?

17 WITNESS HILL: I agree with the calculations,

18 Mr. Kohn, but in order to agree that eight ounces of water
.

19 could form in the line, you would have.to state under what ;

120 circumstances that formed. I agree with the numbers in i

l

21 the' calculation, but that really doesn't set forth any

22 assumptions: regarding what's happening in the line and the

23 diesel building.

24 BOARD EXAMINATION

D.
.(/ .25 CHAIRMAN BLOCH: If he can establish that the

>

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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' ,
, ,

1 ' conditions.;in the' hypothetical exist, then you agree'it

2 fcould-occur, is that'right?

.
)3

'<

' f
.

3 ' WITNESS HILL: .Yes, sir.

4 CHAIRMAN BLOCH: ?Well','I don't think this

5 witnessLis~-- has.directly observed whether the conditions f
~

?occurred in.this time period..6

7 MR. MICHAEL KOHN: Well, let's: start with some '|

8 of.them at'least. You testified, I believe, that the 86 ' )
'

l

9 dew point at 240 psi in the receiver existed?

10 ADMINISTRATIVE JUDGE CARPENTER: Page number,

11 please?

12 MR. MICHAEL.KOHN: Prefiled testimony page 12,

13 line seven.

'O ADM'NISTRATIVE JUDGE CARPENTER: Thank you.I14
,

15 CHAIRMAN BLOCH: What was the question again? l

16 MR. MICHAEL KOHN: The witness agreed for the ,

17 purposes of the calculations he presented that the 86 dew {

'18 point at 240 psi in the receiver --
.l

19 CHAIRMAN BLOCH: Is what? 1

20 MR. MICHAEL KOHN: Is a condition at the

21 plant.

22 WITNESS HILL: I use that number as the basis

23 for my calculation. Whether or not it actually existed is
;

24 something I really cannot. testify to. It was a number ;

25 documented'in the work orders and presumably may have

NEAL R. GFH)SS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W. |
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,

1 , existed 11n one.or more'of the receivers at some time. ;

,

) -2 WITNESS WARD: I believe I came up with that~~

,

1 .

number.as the example to work at here based on that being
.

3 ,

4 .the highest: number that was1used -- that was recorded when
,

, ,

5 we had the early April question. |Right, right, j

i

.6 MR. MICHAEL KOHN: Now if I understand it,
,

7 the trench area is approximately 80 -- has~approximately

:8 an 80' foot horizontal run,=is that correct?

9 WITNESS' HILL: I would'say somewhere between i
,

.10 40'and 80. I don't think it's as much as 80. We'can i~

'
11 ' check that on the drawings, however.

12 MR. MICHAEL KOHN: If the witness could ;

13 . refresh his recollection by looking at whatever drawings

' () 14 he needs to to determine whether it was 80 feet. >

15 WITNESS HILL: I do not have those drawings

16 hereLin the witness box.

17 MR. MICHAEL KOHN: I believe we returned those ;

18 tc Licensee. If you have those drawings?,

[ 19 MR. BLAKE: Do you know where they are, Dr.

20 Hill? :
<.

e

21 WITNESS HILL: I believe I can put my hands on ;

,

22 that'one. <

.23 MR. BLAKE: Well, why don't you go ahead and
1

24 do.it?
t-'

25 CHAIRMAN BLOCH: We'll take a break recess to f-| -

NEAL- R. GriOSS -
'
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. . _~ 3
,

L1 .d o - t h a t".; 1 Wh'llijust, wait. !
_

.,

e. - i
''

1 hip -2 (Whereupon, the proceedings went.off the'
K./ ,

L3 ;recor'd from?3:17 p.m.Juntil 3:24 p'.'m.)-* ,

;,,

=4 / CROSS EXAMINATION '_.(continued) |
.,

'

RW
s5 ~MR.1 MICHAEL'KOHN: Can.you determine.whether

6 the length 7of the trench wherecthe trip lines and supply'

lines'are r'nning are-approximately 80 feet in length?7 u

f
8 WITNESS! HILL: .I am referring to a ventilationu.

,

: 9 ' drawing which is 1X40J5103. It's not the'best drawing in

-

the-world off-of which to get the length ofcthe trench,;10 f

11 however it.does show the end of the engine and outline and~

i

L12 'I recallLapproximately where the control panel is. The
~

13 distance between the.end of the engine where the trench

Lj')%'
,

+ '
''

14 starts and the control panel where it terminates is on the, :
',

,

l

11 5 order cf 30 feet scaled on this drawing. i-

!.. -

I 11 6 MR. MICHAEL KOHN: Plus the engine? Plus the j

'17 ; length of the' engine?
,;

18 WITNESS HILL: The tubing has a vertical run
4 .

I 19 at the north end of the engine which is the end closest to

20 the control panel -- comes up out of the trench. And then ,

21 runs alongside the engine. The trench only extends.from'

- . .

.
- ,

-22 the control panel to the nearest point on the engine '

V |

23' ' proper.

24 . CHAIRMAN BLOCH: For.the, record, I'd likeLto
1

M;>-\ 1 note that'this drawing is not.being7made an exhibit and'.' .|J25

NEAL R. GROSS - 1
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!
I cannot be found as part of the record.

2 'MR. MICHAEL KOHN: My understanding -- the

3 lines come in from the back side of the engine, is.that: '

n !

4 correct? ;

i

|' 5 WITNESS. HILL: I don't know what you're
j' !

'. 6 referring to as the back side,' Mr. Kohn. |-

!- |

:7 CHAIRMAN BLOCH: This is the second time we've |

:

8 ~had that problem.
;

l' ~ :9 WITNESS HILL: The lines extend from the

i

10 ~ control panel to the northwest corner of the engine where

11 they. exit the trench, run vertically, and then resume'

.

12 horizontal run along the side of the engine. The trench

13 extends from the control panel, which is north of the
.,

14 engine, up to the northwest side of the engine itself.;

.15 When I say the engine itself, the trench-

L 16 extends on past the generator and up to the northwest

17 corner of the diesel motor.

18 MR. MICHAEL KOHN: You would agree that cold

19 air would settle to the lowest areas in the diesel

20 generator building?

21 WITNESS HILL: Generally speaking, yes.

22 MR. MICHAEL KOHN: And would you agree that

23 the foundation the diesel generator building is fairly

24 ~ massive amount of cement?
~

25 ' WITNESS HILL: Yes.

- NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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m' , , ,

u, - 5 ,

MRi MICHAEL.KOHNi .And.would:you agree that-
.,

1

12 the ground' temperature,which.that foundation lies on-is-
''

- 113 going t'o be' cooler than the ambient air-temperature-in the'

-

J4 3 building?-
,

.~ 5 CHAIRMAN BLOCHi |You want-to specify a' season

6 or a time?

|37 ,MR.' MICHAEL'KOHN: 1 Coming out'of winter,'

8 spring time,:say March:1990'-.

29 WITNESS HILL: ~I don't know what the'

.

10 temperature inside the diesel' building would be at that
~

11 point in time. The ground temperature I would guess just.

12 based on'my|. knowledge'of temperatures and caves and ,ther

13 underground: areas to be perhaps on the order of 55 to 60'

O'
- 14 Fahrenheit.

:15 MR. MICHAEL KOHNi And as I understand it,

t16 your understanding is t.his trench has a cover on it?

17 WITNESS HILL: The trench has steel checker

18 plate cover.

19 -MR. MICHAEL KOHN: On portions of it or on t.he
.

20 entire trench?.

s21 WITNESS HILL: Over the. entire length of the

'22 trench,,other than a small opening at one'end where it

'

23 exits up the side of.the die'sel.

5
' 24 MR. MICHAEL KOHN: So then'the' temperature int

(25 the-trench.would' approximate the' foundation temperature?'

i NEAL R. GROSS
COURT REPORTERS AND TRANSCRISERS
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: 1 I think you' indicated that between 55 and 60"?
1

|2 WITNEFS HILL: I_would expect it to, yes.
_

3 MR. MICHAEL KOHN: And now if you would look

4 back at Intervenor's II-264. We've gone over the 86*

!.
5 ' Fahrenheit on the top in the receiver -- the dew points in- -

1

6 the receivers. And the next assumption assumes the trench ;

7 temperature of 60 Fahrenheit?
i

8 CHAIRMAN BLOCH: Where are you? ,

,

9 MR. MICHAEL KOHN: On Intervenor's II-264. If
r

s

10 -- there's a top lay out drawing -- first has the air
,

'

11 receivers, and then.it says assumed trench area at 60
i

.-

12 Fahrenheit. And in the calculations, it would be the
i

i

13 first sentence appearing underneath that drawing which

14 says water condensed cooling 240 psi air from 86 F to 60 F.
4

5 15 And now based on what you would assume to be the trench

16 area temperature, do you now believe that the calculations ;

i |

17 presented here are reasonable approximation? )

18 WITNESS HILL: Going through this calculation

19 line by line, water condensed cooling 240 psig air from

20 86 F to 60"F, .017 ounces per foot, and I agree with that.

21 The volume of air required to condense eight ounces of

:22 water, 470 cubic feet at 240 psig, I can agree with that.

23 .The 1594 cubic feet at 60 psig, I can agree with that.

24 And the 7326 standard cubic feet I can agree with.

25 I don't know where the 2784 standard cubic
!' NEAL R. GROSS -
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, ,

1 fest psrfday.coman.;from,chowsvar,'

,
s.

'
~

y,2 . . . ,f2 i M R ..! M I C H A E L ~ K O H N ':That's coming from the<

y' &). li' '
. .

.
-

::
'

3 :first|page,fIntervenor!sLII'-261',cbased on the-.76:SCFM,
-

.

'[4 -runn$.ng t$ime : fbr : 6.11 minutes;

,5 .WITNESSLHILL: ;I do'have that_pageiin front-of

'

:6 me? And..at the: top,.it says: potential leakage' locations.
x' '

. e havefleakage through the 006 orifices.to;the sensor'
T

'

'

.

, ? W
+u .

[8 lines'.- . , -

E |9 MR. MICHAEL KOHN: .Okay,'now'if.you'd look"
.

. (10 !doun:below;[it' assumes each compressor cycles.|on one'(time'

11 per eight hour' shift to make up for leakage.

L12 WITNESS-HILL: -I see where:the total quantity

J--- |13 "of air injected into the air receiver over a 24 hourL

'

.

14 . period,is derived. I see how that.is derived. 'I really-

.

don't have any objection to that. But looking at the'15 H

16 -potential leakage locations on the top, -- ;

- !
17 MR. MICHAEL'KOHN: Okay, you don't have to

18 look at that, sir.

~ .19 ' WITNESS HILL: Oh, yes, I'do.

-20 MR. MICHAEL KOHN: Okay.

'21 WITNESS HILL: The reason I do -- j
'

:
|

222 'MR. BLAKE: If you don't allow the witness to |

-
. . . . . , , ..

.

23 nlookiatfand carryj.through, I'm going to. object to --

-24 .MR.RMICHAEL.KOHN: 'No , he can certainly-look:

<1;;. ,

.5 4
h y 1:ay ..25 'at;eit. . !I; don'timean --

~N' NEAL R. GROSS'
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1 CHAIRMAN BLOCH: Explain the relevance of the

2 potential leakage location.,.():'

-3 WITNESS' HILL: Yeah, the reason I do, Mr.

- fKohn, the bottom -- the last'one listed here is leakage in4

:5 fittings in the 250 psig supply. That 250 psig supply

6 includes not only that little run of 3/8 tubing,1it also

7 includes a substantial run of pipe -- three inch pipe with

8 a number of fittings. It includes a number of fittings

9 'off of~the receiver itself.

10 And I cannot imagine that that leakage is

11 confined to leakage through the 3/8 tubing going'down

12 through the trench and tubing downstream of that. I can,

.

-13 concede everything in the. calculation except the

'O- 14 presumption here that all of the air that is injected into

15 the receiver winds up as flow through the 3/8 inch tubes

16 that supply 240 psig air to the control cabinet.

17 There are many other leakage paths external to

18 that.

19 MR. MICHAEL KOHN: Are the 3/8 lines welded?

20 WITNESS HILL: The pipe itself is welded, but

21 it has a number of valves and fittings on it which have

22 packings, flanged' connections - fthere are a number of

23 valves which can leak. There are many possibilities for
~

24 leakage out of.that three-inch line.

- .'2 5 MR.-MICHAEL KOHN: I'd like to call your
.

NEAL R. GFM)SS
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1 attention to page ten, line 23, of the testimony, Mr.

2 Hill.73
i 1

V
3 BOARD EXAMINATION

4 CHAIRMAN BLOCH: But before we continue, is it

5 Professor Hill, is that right?

6 WITNESS HILL: No.

7 CHAIRMAN BLOCH: Dr. Hill?

8 WITNESS HILL: Doctor.

9 CHAIRMAN BLOCH: Have you estimated yourself

10 in your testimony what the potential leakage is?

11 WITNESS HILL: No, I have not. I did a

12 calculation based on certain parameters which were, you

13 know, way outside of any reasonable expectations to
,

V 14 determine a lower bound on the number of days it would

15 take to accumulate eight ounces of water inside the 60

16 psig control tubing.

17 CHAIRMAN BLOCH: Well, did you find that there

18 was data available to make reasonable calculations of the

19 upper bound of leakage?

20 WITNESS HILL: No, sir, I didn't use data; I

21 used leakage paths through the six -- 006 inch orifices

22 and postulated for purposes of the calculation only that

23 the trip lines and the sensors on the ends of those trip

24 lines would leak sufficiently to allow critical flow

n
V 25 through each orifice.

NEAL R. GROSS
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1 MR. MICHAEL KOHN: So what portion of your

,,
2 testimony are you reading from?

3 CHAIRMAN BLOCH: You made an assumption that

4 the orifice is -- yeah, what portion?

5 WITNESS HILL: I was actually quoting that

.

6 from memory, sir. Page 12, starting on line 13.

7 CHAIRMAN BLOCH: And so how does your

8 assumption about leakage compare to what you understand to

9 be the assumption in Intervenor II-261 so that we can

10 understand what the difference is here?

11 WITNESS HILL: There are two totally different

12 approaches in the Intervenor approach. They take the

_
13 total quantity of air that is injected into the receiver

i )
'# 14 by the compressor and then postulate that all of that air

15 which has to leak out of the system somewhere is leaking

16 through pathways that have to be supplied through the 3/8

17 inch tube that runs in the trench from the diesel engine

18 to the control panel.

19 I took a totally different approach and
1
'

20 postulated that there was leakage in the trip lines and

21 the sensors, which are supplied through the 006 inch

22 orifices in the control panel which are continuously

23 pressurized. I then calculated the total quantity of

24 leakage, assuming that there was critical flow through

- (~T
k l' 25 each orifice. At 60 psi, you can only have so much flow

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

(202) 2344433 WASHINGTON, D.C. 20005 (202) 234-4433

_- - .- --



14390

1 through the orifice. You reach a condition called

2 critical velocity.7~s
'NJ-

3 Basically sonic velocity through the orifice,

4 and you can't have anything over and above that regardless

5 of the pressure drop.

6 CHAIRMAN BLOCH: I take it in your opinion

7 that's a very liberal assumption for calculation purposes?

8 WITNESS HILL: Yes, sir; it's a very liberal

9 assumption.

10 ADMINISTRATIVE * JUDGE CARPENTER: Yeah, what

11 pressure drop does that critical velocity correspond to?

12 WITNESS HILL: It's just critical velocity.

13 It doesn't correspond to a pressure drop. I think you
(3~' 14 would reach that velocity at about 15 or 18 psi, something

15 on that order.

16 CHAIRMAN BLOCH: And I assume, if I'm reading

17 it correctly, that what you call cr tical velocity now is
:

18 called in the testimony maximum possible flow?

19 WITNESS HILL: Maximum possible flow, yes,

20 sir.

21 CHAIRMAN BLOCH: Same thing, right?

22 WITNESS HILL: Same thing. But no matter how

23 much you increase the pressure, you will not increase that

24 . maximum possible flow and velocity. It's always going to

()J
(

25 be limited to something on the order of 1,100 feet per

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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1 second.

2 CHAIRMAN BLOCH: So if I understand correctly,,x

v|t

3 you believe that the Intervenor's assumptions create a

4 condition that's contrary to the physical laws of this

5 system?-

6 WITNESS HILL: No, sir; I would just question

7 their postulation that all of the leakage in the system is
.

8 through fittings on the 3/8 inch supply tube and fittings
,

9 and other devices downstream of that.

10 CHAIRMAN BLOCH: And if those assumptions are

11 correct, would their calculation be correct?

12 WITNESS HILL: If those assumptions are

13 correct, then it would be possible to condense eight
,,

14 ounces of water in the 3/8 inch line over the period of'

15 2.6 days, plus or minus.

16 CRAIRMAN BLOCH: Now if there is water

17 condensed in the system, is there any reason to believe

18 that it would do anything but linger and just stay there

19 so that the next time it will just build up?

20 WITNESS HILL: I'm sure that some of that

21 water would be pushed into the filter element in the

22 cabinet and any liquid water that gets into the inlet of

23 the filter element is going to wind up in the bowl down

24 below the element. There's a baffle that covers about

(.
i_) 25 the bottom 50% of the bowl which holds several ounces. )

.

NEAL R. GROSS :
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!
-

-1 Any? water which is injected into the bowl winds up below-
.

~ that baffle I think would.take a long time to evaporate.23
.

,

!
__

So if you did have any massive condensation in3

~
'

.

that supply line. leading.to the cabinet, you then' fill the4

5 ' bowl in the filter element which is necessary in order to ;~

~

6 . inject that water on into the regulator and into the 60 :

7 psi' tubing downstream of the regulator that at some point;

I L8 -in time water would be found in that bowl.
I

'9 The filter elements are changed on some
2

10 . regular basis, and --
,

.

11 CHAIR..AN BLOCH: What is the right -- what is
1

12 the basis -- what is the period between the inspections of '
'

13 the filter element?

LO .

14 WITNESS HILL: They're changed either every 18 '
'

o ;

i 15 months or every three years. I've forgotten which.

16 CHAIRMAN BLOCH: And so whether or not it

! 17 would be discovered would depend on whether or not there
i .

18 was an inspection while the accumulation occurred, is that ;

;

I 19 right?
,

f

20 WITNESS HILL: An inspection-long after the
!

21 ' accumulation occurred would still show some water in there
!
t

-22 because there's no flowing air in contact with that water
:

23 below'the baffle. So even though it will very slowly f
i

24 evaporate, there's no air to sweep the high humidity air
P ,.

25 above'the water in a way to allow more evaporation. l

.NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS

1323 RHODE ISLAND AVENUE, N.W.

(20E) 2344433 WASHINGTON, D C. 20005 ' (202) 234 4433-

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



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

' 14393
.

1 CHAIRMAN BLOCH: Mr. Kohn?
4 r

12 CROSS EXAMINATION (continued)"

.

)'

3 MR. MICHAEL KOHN: Now if the compressor
,

4 cycled'on more frequently than assumed in Intervenor's
.

:

i 5 Exhibit |II-261, that would result in faster formation of
.

4

: 6 . water, correct?

7 ' WITNESS HILL: It-could, depending on the

i
8 ~ location'of the leaks. ,

,' 9 MR. MICHAEL KOHN: And as I understand'it,
.

10 your calculation assumes that the leakage is occurring
?-

11 exclusively from the point 006 orifices? :
3 ;

12 ' WITNESS HILL: My calculation is based on the

13 postulate that the leakage out of the 60 psig side of the
O'

14 syetem is through those 006 orifices. And this particular* ,

15 calculation, I'm not postulating anything regarding

.i

16 leakage on the'240 psig side of the system. ,
;

i.
J

17 MR. MICHAEL KOHN: Well, were you generally
4

>

18 aware that numerous fittings associated with the 60 pound

19 side were leaking in the 1990 time frame?

!20 WITNESS' HILL: To the best of my recollection,

'

21 the leaks were all associated with trip lines, but I will
1

22 not swear to that. Trip lines being lines that are ,

c

23 downstream of the -- ,
<

i<

'

24 MR. MICHAEL KOHN: Swage lock fittings? Leaks
,

i'

. /_ 25 at' swage lock fittings -- were you aware of those:

NEAL R. GROSS j
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A

WITNESS HILL: On the trip lines?1

.

j- 2 MR. MICHAEL KOHN: In the control cabinet.
' N_)g .I ,

3 - WITNESS HILL: In.the control cabinet itself?

4 MR. MICHAEL KOHN: .Yes.

5 WITNESS HILL: Those I was not aware of. 1

i.
6 MR. MICHAEL KOHN: And you wouldn't have taken

7 any consideration of the leaks on the 250 pound side swage

8 lock fittings in the control cabinet? {

'

9 WITNESS HILL: Those would not enter into this

10 ' calculation. Bec,ause again, any leaks in the -- any
;

i 11 condensation in the 240 psig side of the line would

12 eventually wind up in the bowl below the filter..

13 CHAIRMAN BLOCH: Mr. Kohn, the Board doesn't

O
''# 14 have any sharp recollection of where in our record you

,

15 established that those swage lock fittings were found to

16 have leaked.

17 MR. MICHAEL KOHN: Mr. Owyoung and Johnston, I

18 believe.
,

'

:

| 19 CHAIRMAN BLOCH: Okay.

20 MR. MICHAEL KOHN: There's also been testimony i

21 in the record that there's continuous flow through control

22 elements venting. Were you aware of that fact?

23 WITNESS HILL: If you could be a little more

24 specific on where that water was venting?
|

25 MR. MICHAEL KOHN: Control logic elements-

NEAL R. GFH3SS
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1 venting -- air venting through control element logic.

fr y L2 WITNESS HILL: I'm not aware that any air was''

t-g
3 venting through the control element logic with the diesels

14 shut down. I don't believe there is a' path, but I can be

5 proven wrong on that.

6 MR. MICHAEL KOHN: In this filter element

'7 ~you've been testifying _about, are you aware of a cyclonic

E8 ~ effect occurring in that -- inside the-filter?

9 WITNESS HILL: Yes,-I am.

10 MR. MICHAEL KOHN: 'Inside the filter bowl?

11 WITNESS HILL: Yes. |

12 MR. MICHAEL.KOHN: And so there's some form of
,

13 swirling action agitating the contents of the filter bowl,
_

14 was that correct? [

15 WITNESS HILL: It's not a swirling action to

16 agitate the contents of the filter bowl. The incoming air
;

17 enters tangentially and, you know, makes a few turns

18 around the top of the filter element which flings any
i

19 entrained particles or moisture droplets to the outside. :

;

20 And these then trickle down the walls of the bowl and

21 ' accumulate in the bottom. |

22 MR. MICHAEL KOHN: There has to be some way
>

'
23 for'the water _to getidown to the bottom of the bowl.

i
i'

(24 WITNESS HILL: Yes.
A

'

k '' '25 MR. MICHAEL KOHN: And.therefore, water vapor

NEAL R. GFH)SS
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,
,

I coulditherefore come back up?. ;

-2 WITNESS HILL: Water vapor can come.back up. !
f s,

ig
'

3 However, because'there' sea baffle which covers the bottom.
1

'

4 ?of;the bowl,ithere's a smalligap between1the baffle and y

5 the wall'of the bowl. .That gap is;large enough to' allow
i

6 particles. and moisture droplets entrained in the' air

7 stream which are dropping down the outside of the bowl to ,

u

8 fall into the bottom.

9 Any water which accumulate below that baffle [

10 is not subject.to air currents. It will evaporate, but:

11 'you will -- you'll wind up with a layer of saturated air
,

12 above the water interface and that saturated air will 4

. 13 interchange with the air above it very slowly. So I would
'

I(
14 expect that any water that accumulates in the bottom of |

15 that bowl would take a long, long time to evaporate after

16 conditions return back to the normal dew point.

17 MR. MICHAEL KOHN: How big is this gap? A

18 quarter inch around the parameter of the bowl?

19 WITNESS HILL: Plus or minus --

.R. MICHAEL KOHN: -- excuse me, perimeter ofM20

I21 the bowl?
l

22 WITNESS HILL: It's less than that. !

23 MR. MICHAEL KOHN: Approximately then, can you |
,

.

24 give me your -- what you understand it to be? ;
.

..
i

: . . .

I would guess something on the |3 - - 25 WITNESS' HILL:
'

NEAL R. GROSS
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1 order of 1/16th or less.

2 BOARD EXAMINATION
f3

U
3 CHAIRMAN BLOCH: Is that memory that you

4 consider fairly accurate, or is that speculation?

5 WITNESS HILL: That's based on my recollection

6 of the drawing, Your Honor.

7 CROSS EXAMINATION

8 MR. MICHAEL KOHN: Now the panel is heated, so

9 the contents within inside the bowl would also be heated?

10 WITNESS HILL: That is true.

11 MR. MICHAEL KOHN: To 100 Fahrenheit?

12 WITNESS HILL: The thermostat in the panel is

13 set to shut the heating strip off at 100. Whether or not
_

''
14 the temperature inside the panel ever reaches that level,'"

15 I don't know. It's a 250 watt heater. The panel is

16 fairly large, so it's possible that the inside of the

17 panel never reaches 100 , and the strip runs continuously.

18 MR. MICHAEL KOHN: The heater is at the bottom'

19 of the panel, isn't it?

20 WITNESS HILL: T'r heater's at the bottom of

21 the panel.

22 MR. MICHAEL KOHN: Below the filter?

23 WITNESS HILL: The filter's off to one side.

24 I'm not sure exactly where the heating strip is located.

[/i
(- 25 MR. MICHAEL KOHN: And this 100 Fahrenheit

NEAL R. GROSS
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1 temperature would help the water to evaporate out of the

2 bowl, wouldn't it, once it had gotten inside?g)
C/

3 WITNESS HILL: It will evaporate more rapidly

4 at higher temperature. But again, you have very still air

5 conditions above the water because of the presence of that

6 baffle, so evaporation is going to be slowed down by the

7 fact that you're not transporting the saturated air above

8 the water away and replacing that with dryer air that will

9 allow more evaporation.

10 MR. MICHAEL KOHN: But would you agree that

11 the water could come out of the bowl in a period of

12 months?

13 WITNESS HILL: Possibly.

14 MR. MICHAEL KOHN: And what's your -- what

15 would be your lower limit in the number of months?

16 WITNESS HILL: I'd be very hesitant to put a

17 number on it, but it will be slow process relative to a

18 wide open bowl with -- exposed to room atmosphere.

19 BOARD EXAMINATION

20 CHAIRMAN BLOCH: Well, you said you're

21 hesitant to put a number on it, but you did. How much

22 credit should we give to the number of a couple of months?

23 WITNESS HILL: I didn't put a number of a ;

i

24 couple of months on, Your Honor. I said months -- I would |

('T
\/ 25 expect months, but I would not put a number on the -- I
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"1 Lwouldn't try to speculate.as1 o'the number of months.t

2 . CHAIRMAN BLOCH: So does months mean it could $

,v2). :(
-3 be one-month also? j

14 WITNESS HILL: . Conceivably.

5 . CROSS. EXAMINATION
!

6 JMR.* MICHAEL KOHN: -If more than'four ounces of 3
L

7 water-entered into the filter at one time, what would ,'

8 | happen based on the cyclonic action? In other words, if
:
*

9 .the water was above the baffle, what would happen to that

O 10 water?
?

11 WITNESS HILL: Water above the baffle?

12 MR. MICHAEL 1KOHN: Yes, sir.

13 WITNESS HILL: Water above the baffle would

(:). i

14 ' tend to evaporate much more rapidly because it's in :
;

i
15 contact with the moving air stream.

:

!
'

16 MR. MICHAEL KOHN: Could it be stirred and.

17 entrained further down into the' system?

18 WITNESS HILL: I don't understand the

19 question.

H2 O MR. MICHAEL KOHN: Let me rephrase that
,

-l

L21 . question. Could the cyclonic. action agitate the water and
,

:

)

22 push it further-into the' system if more than four ounces
:

?23 was -- entered the bowl?
i

.. i

. :24 WITNESS HILL: Well, if you fill the bowl I

. -25 completely,Jthen water is going to enter into the
:
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1 regulatorLand the' rest of the system.

'

2 MR.~' MICHAEL KOHN: 1And how about if.you fill
.

.

-3 'itijust to where the baffle begins?. .Is that.the point ,

4 where~ water is going to start-entering the rest of the

5 system?'

6 . WITNESS HILL: No,:it's not. You would havel

'7 to have on the order of two to three times that much

'8 Lwater. The baffle is somewhere between, oh, 1/3 of the
i

9 height and' half the height above the bottom of-the' bowl. ;

10 MR'.-MICHAEL KOHN: So the eight ounces of ]

'11 . water'then would be -- would that be sufficient to force |.

:

12 water further downstream if eight ounces entered the

'13 filter? |

-

!
^ 14 WITNESS HILL: As I remember looking at it '

.

15 sometime back, the volume of the bowl is on the order of +

i

16 25 cubic inches, and one-ounce is -- one ounce is on the i

|

17 order of two cubic inches, so eight ounces is -- what, 16

18 cubic inches, something like that? Am I right there? !
,:

19 CHAIRMAN BLOCH: Aren't these numbers

20 favailable from standard tables?

21 MR. MICHAEL'KOHN: I've been told they are,'

22 Your Honor.

23 CHAIRMAN BLOCH: We'd be willing to take

24 notice'of the standard table. Just footnote it.

25 MR. MICHAEL KOHN: Thank you, Your Honor,
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!1 ADMINISTRATIVE. JUDGE CARPENTER: Have you

2 -finished this'line?

3 MR. MICHAEL _KOHN: .I have no problem with the-
r

'

4 Board asking questions at this point, Your Honor.

5 BOARD EXAMINATION

'6 ADMINISTRATIVE JUDGE CARPENTER: Dr. Hill, at

7 the bottom of page 11 you tell the reader you're going to

8 address the fact that Mr.|Mosbaugh testified that a 16

9 ounce glass; jar was half filled with watery fluid that was
~

i

10 in-the controlled air tubing lines or line, as the case :

11 may be. And in response to that, you observed that this

12 . amount of water, about eight ounces, is enough to fill 20 -

13 feet of 3/8 inch tubing. |

O 14 Can you imagine a leak at the end of such a

15 tube so that humid air can flow in and water can be .

!
?

16 condensed such that when the tube becomes water solid, the

17 air flow would not force the water out? What is this .

t

18 semi-permeable leak we're talking about here? It leaks
:

19 air'but it doesn't leak water.
.

20 WITNESS HILL: No, sir. I addressed the two

21 issues in the response.to --
;

.

22 . ADMINISTRATIVE JUDGE CARPENTER: I'm not going .

,

23 'further~with your testimony, I'm simply saying sticking to
b

'24 -the - ~ sentences one and two, what kind of a physical

] 25 arrangement is this that can accumulate that much water<
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1 through a.mschanism.'of a' leak which allows humid air-tol
'

'

2 flow ~through the' tube but the leak,doesn't let the water.4
M. . .

it only lets the air leak ^out?
.

,

13 ' leak out, . t .

L4 WITNESS HILL: I can't imagine'such a
..

'

5 mechanism,. sir.

6 . ADMINISTRATIVE JUDGE CARPENTER: Well,' where'

'

-

,

b

:7 .are we?...

8 WITNESS: HILL: The reference'to 20' cubic' feet. -

;

L9 f-- to~20 feet of --
,

!10 ADMINISTRATIVE JUDGE CARPENTER: 'Could this be -

.

'

11 ~-physically --
?,

,12 CHAIRMAN BLOCH: Wait, wait, he was talking. .

~

'13 Continue, Docto'r.

~ -14 . ADMINISTRATIVE JUDGE CARPENTER: All right.
i

.15 WITNESS HILL: The reference'to 20 feet.of 3/8 |
;

I

16 inch tubing was just to put the volume in perspective. It

17 was'not intended to imply that somehow the water condensed r

i

18 into a solid 20 feet of water'in a piece of 3/8 tube. [

19 ADMINISTRATIVE JUDGE CARPENTER: How are you

20 postulating'it got'there?
!

21 WITNESS HILL: -I'm postulating that'it didn't

22 get.,there. I am disagreeing with Mr. Mosbaugh's .

23 contention that eight ounces of water was extracted out of

24 'the' system. And to'put that quantity of water in

ff "

1./
.

' perspective, I just said that'that.was a quantity of water25*
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'

1 :sufficientLto4fillR20 fectLof 3/8' inch tubing. !

p$; :2 It gave an idea of the volume'of. water in
kt h .

!
'

'

L3 : terms ofLtheitotalivolume of. tubing |available in the-

14 lsystem. .'

s

.5 ' ADMINISTRATIVE-JUDGE CARPENTERi 1My problem is
~

i
'

- t L6 'seeindLaboutsthese'relatively1smalldiameterpneumatic. |
- :

?

L7 contro1Elines. And,. leaks some place ~and humid air | flowing
- i

!'throughTthem:-- we're.not talking.about the trench'now-f8
i

9 .necessarily. We're talking about all over the place - 'is ;

-

. .
.. -

|
.

10 I.. don't'see.why the water doesn't move along with the air;
.

_

~11 notrat the same_ rate, but'I don't_know why the water is ,

12 ' immobile -- why it accumulates.
|

.. 13 WITNESS' HILL: I'm not postulating'an ;

"

L14 accumulation, sir. I'm disagreeing with Mr. Mosbaugh's'- '

" 15 . postulate on accumulation.

16 ADMINISTRATIVE JUDGE CARPENTER: So you-can't
,

17 really help me with this mystery?

18 WITNESS HILL: I don't believe that you would

19 have anLaccumulation of eight ounces of' water in the so-

20 called trip lines.

21 ADMINISTRATIVE JUDGE CARPENTER: But that's'
,

22 ,tNe. testimony:that1somebody drained that much water-from a

,, , ?23 [ trip"line. That'.s:where.you start with Mr. Mosbaugh's
.

L24 ; testimony.
;, - .
q . .--

-

m __ t25 -
WITNESS-HILL: I'm disagreeing with the

,
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1 conclusion as to the sourcs of that water.

2 ADMINISTRATIVE JUDGE CARPENTER: Thank you.-

. . -

3 This is what I'm also wondering if there aren't other

4 possibilities.

5 WITNESS HILL: As I recall the testimony, sir,

6 the quantity of water -- water was observed in a jar in

7 someone's office at the plant. And Mr. Mosbaugh's

8 testimony stated that one or more individuals in that

9 office said that water was drained out of the trip lines.

10 Did those individuals -- did those individuals in fact

11 concur with that, I don't know, but it's my understanding

12 that they did not.

13 ADMINISTRATIVE JUDGE CARPENTER: One other
,

i \
\''/

14 area I'd like you to help me with. These line from the

15 receiver, air receivers, they go down in the trench and

16 then supply the air to the control panel, or the main ones

17 are posturely where this condensation might occur. Is

18 that right?

19 WITNESS HILL: (Inaudible).
1

20 ADMINISTRATIVE JUDGE CARPENTER: If water were

21 to condense in that three inch line in the trench, could

22 you imagine that the sufficient flow force that water up

23 the vertical run of the pipe?

24 WITNESS HILL: I think it would have to become

- 25 water solid in order to move up the vertical run of pipe
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a;

1 Iintoi the filt er,J through the' regulator, and ' then- up more - f
,

-[

2 ivertibal' tubing .into. the control logic and ifenced to'.the j|[ ,' 7

'

'

!3 ;high: point of the system and back'down to get into the -|
?

.

; trip [ lines, when run back through the trench.L
4

5 In: order for. water which condenses.on the high #!~

.

l

16 pressure! side: of the syste'm to accumulate in the' lines ; |-

7 'between the' control; panel and the sensors on the diesel,-I. j
,-

,

b ~
8 think the' entire |run of tubing and'all of the. components-

>

,
.

9 sinside the cabinet, all the logic components, would~have
, .

.
. ,

; gjo :10 :to be. completely flooded. ;

, .

. :
'' '

'll ADMINISTRATIVE JUDGE CARPENTER: I can't j
i

. .

>

2 012 believe'that the system would continue to operate under

t- . 13 .those conditions.
'-

,

.14 WITNESS HILL: If the filters at the low point :

15 ~in the cabinet, there's a short horizontal run of tubing ,

,

16 -between the tube and the regulator,

t !
17 ADMINISTRATIVE JUDGE CARPENTER: I'm just'

I
'

18 having trouble getting the water up from the trench area ,

!

19 if'it does condense there, up the vertical run, which is
E

20 how long. Do_you know? Approximately.
4

f

21 WITNESS HILL: Oh,-on the1 order of five feet, ;
g ;

22 .fromifloor height to roughly eyeball height. ;
.

'

'

23 1 ADMINISTRATIVE JUDGE CARPENTER: So:I'm not'

!

'24 :sureLwhat point.these calculations have-with respect to .
'-

1,
,jm
M 25 Limprobable? events becoming, water solid in order for'there~ ,

y .aw. .
-

.
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1 to be real flow of water up that vertical tubing. It

2 seems to me it's a physical barrier is what I am trying to
r -)
a

3 say, the fact that the pipe line is not horizontal

4 everywhere, but has substantial vertical sections seems to

5 me to be a barrier to movement'of water through the

6 system.

7 CHAIRMAN BLOCH: Dr. Hill, do you have an

8 opinion as to whether even if it were solid, the water

9 could be forced up that five foot length or whether the

10 -air would bubble through it?

11 WITNESS HILL: It would be solid and it would

12 be forced up the five foot --
;

.13 CHAIRMAN BLOCH: If it were solid, it would be

( l
14 forced up.

15 WITNESS HILL: Because you would have solid

16 water down below it. You would be water solid to

17 basically the same elevation on the opposite end of the

18 240 psi control air line.

19 These control air lines take off the top of

20 the three inch lines very close to the diesel, have a very

-21 short vertical run, then make a 180 and go down the cide

22 of the diesel to the trench.

23 Postulating that somehow you could conceivably

24 have continuing condensation of this line, I think the
,-

v' 25 only way condensation of that line could ever reach the
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1 trip line is for that entire 240 psi supply line to be

2 water solid from some elevation on the diesel end through

3 'the entire horizontal run in-the trench, into the cabinet,

4 filling the sediment bowl in the filter, filling the

5 regulator, and then filling all of the vertical tubing

6 ' runs in the cabinet up to and including the logic elements

7 on the boards in the cabinet, which are about an elevation

8 of about five feet off the floor, then up to the high

9 point of the trip lines, back down the trip lines and out |

|

10 through the trip line joints or sensors, wherever the

11 water presumably was found. I just don't think it could

12 happen.

13 CHAIRMAN BLOCH: Thank you.

O 14 CROSS EXAMINATION

15 MR. MICHAEL KOHN: At the outset of your
,

16 testimony you indicated that you did not have any

17 expertise in two phase flow. Is that correct? And air

18 water flow would be two phase flow?

19 WITNESS HILL: Air water flow would be two

20 phase flow if the air were flowing at a sufficient

'21 velocity. You are going to have to have a fairly

22 significant velocity there in order to entrain liquid

23' water droplets and have two phase flow.

24 MR. MICHAEL KOHN: Do you know what slug flow

25 .is?
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4 <

ji WITNESSfHILL: 'Oh yes.

f. I2 CHAIRMAN BLOCH: :-We're looking.for the time'
m

A .
. , ']'

,-

3 for.the break,.-Mr.?Kohn;-
4

(4 =MR.-MICHAEL:KOHN: tAfter a'few more questions', ]
'

-

5 -Your Honor.-

6 . CHAIRMAN'BLOCH: Sure . :
'

>

7 MR.tMICHAEL KOHN: -You don't think slu'gs ofr |.j

8 water-could flow along with the-air?

9 WITNESS HILL: It's conceivable you could'have
1

(10 slugs.of water flowing along with the air'in the 240 psi

11 " supply-tubing, but those slugs would~be separated from the'

12 ' water-in the, filter sediment bowl, or the slugs of water-

'
.

. . would be separated'from the air in the filter sediment
.

.

13g

M~ 14 bowl.

15 MR. MICHAEL KOHN: 'Then when the filter
j 'o

16 sediment bowl fills up almost to the filter --

17 WITNESS HILL: Almost to the filter? Almost

18 to the baffle, is that what you mean?

19 MR. MICHAEL KOHN: Baffle, the bronze filter,

-~ 20 excuse me.

21 WITNESS HILL: Above the bath.

22 'MR. MICHAEL KOHN: .Then water would pass

.23 |-through;the. system after.that. .Let me rephrase the'

.

C .24 question. Then you would get water.and air passing on-

L.25 past.;the filter?-
~

-,

.
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L WITNESS HILL: Only if the level of wa er-
.

:1'

- 2 reached the level of the discharge port-in the filter,

~

3 which.is'aboutLthe same level.as the inlet port.

;4 You would have to completely f111'the filter'

.'s assembly in order to have any water discharging out ot.it.-*
,

_

'6 MR. MICHAEL KOHN: Andlso you could get two'

7 phase flow on a 60-pound side lines? ' Excuse me, starting.~

8 at'-the' outlet of.Lthe filter?'

.9 WITNESS HILL: Once you've filled tho filter-

'

10 Lup,.then you've got solid water flow. It's no longer two

11 phase flow, it's single phase-flow, and. water only.

- 12 MR. MICHAEL KOHN: Air and water are coming

J3 into the filter.1
.

-

.

:14 WITNESS HILL': Only water is coming in at this-

.15 point.

16 MR. MICHAEL KOHN: We were talking about slug

h
' 17 flow filling up the filter. Would slug flow filling up

- 18 the filter result in two. phased flow at the coming out of
,

19 :the filter?

20 WITNESS HILL: Yes. You have to distinguish

21 between slug flow and.two phased flow. Two phased flow is

'

a' flow,.if you will~,-a mixture of water droplets and air.22

23 Slug | flow-is flow with slugs of water alternating with

124 'sl'ugs of air. 'That;-is not really two phased flow.

/',. .25 .MR. MICHAEL KOHN: Isn't slug flow really one

NEAL R. GROSS
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1 regime of two phased flow?

- ~ . 2 WITNESS HILL: Not really.

3 CHAIRMAN BLOCH: Definitional question. I

4 don't think~it. matters.

5 BOARD EXAMINATION

6 ADMINISTRATIVE JUDGE MURPHY: Let me just

7 follow up quickly on that.

8 What happens with this air water mixture if it

9 hypothetically gets through the filter and gets to the

10 regulator. 'What happens to the regulator in that case?
,

11 Do you have any sense for that?

12 WITNESS HILL: I don't think it would have any

13 significant effect on the regulator, sir, but I can't
O
V ,

14 imagine once it reached the logic elements on the control
'

15 boards that those would continue to function properly.

16 ADMINISTRATIVE JUDGE MURPHY: That's my next

17 question,

18 WITNESS HILL: They have small orifices which !

!

19 are designed to pass'certain quantities of air at certain

20 pressures. Once you substitute water for the air there, I

21 .think that entire system would go completely haywire.

22 ADMINISTRATIVE JUDGE MURPHY: How would that

23 be manifested? How would you know it has gone haywire?

24 WITNESS HILL: I would imagine that you would
-

. 25 get indications'of possibly trip sensors. I would have toI

NEAL R. GROSS e
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I look.at the drawings'to see, to get some idea of the
,

2 things that should be noticeable on the. enunciator panels

3 or'in terms of the reaction to the' diesel itself. !
,

4 ADMINISTRATIVE JUDGE MURPHY: That was my |

|

5 question.
i

:

6 CHAIRMAN BLOCH: Take a 10 minute recess. |

|
.

7 (Whereupon, from 4:08 p.m. until 4:20 p.m. the |

i

8 proceedings went off the record.) ,

I

,

9 CROSS EXAMINATION

10 MR. MICHAEL KOHN: Mr. Hill, if I understand-

11 your testimony on page 11, excuse me, page 12, your ,

!

12 calculations are based on gaining water out of the 60 ;

13 pound lines. Correct? Based on condensation coming from

O '

,

14 the 60 pound lines.

15 WITNESS HILL: Yes. That's correct.

16 MR. MICHAEL KOHN: Mr. Mosbaugh's calculations

17 that we looked at were based on condensation being formed

'
18 in the 250 pound line, is that correct?

19 WITNESS HILL: That's correct. Let me qualify
i

20 that, sir. The calculations on these sheets are based on |

21 condensation in the 250 pound line.

22 CHAIRMAN BLOCH: The sheets that the witness

23 apparently is referring to are Intervenor Exhibits 258,
!

24 261 through 264. )
. <

. 25 WITNESS HILL: That is correct, sir, 261

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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1 ithroughf264;

T2 1 MR.: MICHAEL.KOHN: And that would'be'the' heartr

,
,

-3 Loflthe difference between1you1comingJup''with 22' days'and

4 'the' calculations.we're;looking/at, coming up with alfew

S day period.
,

16 ,
WITNESS. HILL: No. That's'not true. The

i~ 7 difference-in the.two numbers has?to do with'in the:one.
'

f

:8 ' case,7 Mr. Mosbaugh's calculations' start with a given
.

19 . quantity of air'.made up by the compressors, 400 and some|

>10 odd cubic feet, whatever the number is here, 2,784

.11 -standard cubic' feet per. day.. Then the quantity of water
.

12 is. based'on the: postulate that the moisture condenses out-

13 of that 2,784 standard ~ cubic feet per day in the 240 psi'
,

.O '
14 three-eighths inch supply line.

~

15 My calculation starting on line 13 of page 12
,

'

- 16 isLbased on the maximum amount of air which could leak out

:17 of-theo60 psi. system through.those 6.006 inch orifices.c

18 It has nothing to do-with how much air is made up by the

19 ' compressors.

20 MR. MICHAEL KOHN: The other major

21 . differences,;you take credit for:the 30 degree dew point

- 22 drop' associated with the reduction in pressure from'240 to

. 23 ;60?: LIs'that correct?'

24 ^ WITNESS HILL: That's true. I. postulate that'
, .

)' ! 25 .the dew. point'of the air entering [the regulator is 86
~
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1 degrees Fahrenheit. Then ase that to calculate the

partial pressure of the water vapor in the air leaving the2

3 regulator, which is on'the order of close to a quarter of )
f

4 that. 'Then determine the amount of water that is |
s

5 extracted out of that air when the temperature drops to 35l

.

!

6 degrees Fahrenheit. Those postulated numbers are used to
1

7 determine how long it would take to accumulate eight
g

8 ounces of water in the 60 psi side of the system.
f !

9 MR. MICHAEL KOHN: Did you look at the part 21"

i
10 associated with foil resulting in weak air rolls?

11 WITNESS HILL: I'm not familiar with any of

r

12 the information on weak air rolls, other than.just having
:

13 noted it in passing through the documents that I reviewed. ;

14 MR. BLAKE: Is your question on oil directed
:

15 only to Mr. Hill? ,

16 MR. MICHAEL KOHN: I would also like to direct

17 that to Mr. Ward.

18 WITNESS WARD: Would you repeat the question? |

19 MR. MICHAEL KOHN: Yes, sir. Did you have an ]

20 opportunity to review the part 21 associated with the weak |
!

21 air roll attributed to foil? ;

!

22 WITNESS WARD: I reviewed the part 21, but I

23 don't recall it attributing the weak air roll to oil.

24 MR. MICHAEL KOHN: Not the part 21 for the

'
25 Vogtle facility. Were you aware of an earlier part 21?
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-1 WITNESS WARD: '. No .

2 CHAIRMAN =BLOCH: Is there any way to. identify--'

LO':
-

3 the part'21 that you just asked himLabout?

4 MR.: MICHAEL KOHN: Your Honor, I think the'

5 only; record that we h' ave'right now is the testimony from

6 Mr. Johnson. No,-Your Honor.

7 CHAIRMAN BLOCH: Wouldn't the part~21'be an.

8 .NRCidocument, a public NRC document?

-9 MR. MICHAEL KOHN: I_would suspect thatLit-'
,

10 would be.

11 MR. BLAKE: In all likelihood, the purpose of

' 12 part'21 report is to distribute throughout the industry

13 -the potential problem. It is not generated by.NRC,.but

O!~ 14 clearly would be found in NRC's public document room, I

15 'think'in a variety of spots.

16 MR MICHAEL KOHN: Your Honor, if Intervenor-

'17 .could request a momentary recess to photocopy a document,

18 I think we would have one, two minutes of questions after

19 that.

20 CHAIRMAN BLOCH: We'll wait. Recess is

'21 granted.

.22 (Whereupon, from 4:25 p.m. until 4:30 p.m. the

'23 proce' dings wentLoff the record.)e

24 -CHAIRMAN BLOCH: Intervenor has requested that
,

25 Intervenor's' Exhibits II-261 through 264 be bound into the
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', 'l / record.,IndircctLfor.fclarityT.ofEthe record that they be

h%c; T oundEinTwhere they;were marked.:bL2

u
-3 -MR'. MICHAELfKOHN: Your-Honor, I'd like to .' ::'

e
J.

H i k ab'iIntervenor12651-- j'

,

i

L f5 _ CHAIRMAN BLOCH: That's II-265. j
'

.

i-
.

for Ms. toung to '|
.

:6 .MR'. BARTH: :Could we waite
,

.

t

..
-;

D, 27 . return? ;

i
s

i8 CHAIRMAN BLOCH: ;Yes.- Let's do that. ,

' j2- ,

19 ,

l'O 'MR.'BARTH: I appreciate that. Thank you,^
'

}.(11 Your Honor.
,

!
)

::12 (Whereupon, from 4:30 p.m. until;4:32.p.m.,
i

L13 the proceedings went off the record.)
![h" . Mr.' Ward --14 MR. MICHAEL-KOHN: .

!

15 CHAIRMAN:BLOCH: You were marking an exhibit. !
.

I

16 MR. MICHAEL KOHN: Thank you, Your Honor. You
,

17 ' Honor, I'd like to mark,-it's Intervenor's II-265, at this _.

>

18 point a one page document'which is entitled Time Line I
;

'19 ' Sequence of Events, Project No. 003542. j

I

CHAIRMAN.~BLOCH: Granted.'20 '

,
. . ..

21 (Whereupon,Lthe' document was marked I

!

L22 for identification as Intervenor's !s

!'

23 Exhibit II-265.) :
'

~

i
IJ f J24 CROSS EXAMINATION .t<

, ., . . . ,

if'p "'. .
_ [

N( '25 MR. MICHAEL KOHN: Mr.' Ward, dotyou. recall :j
!
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V

'l see'ing this document bafore?
.

H .2 WITNESS WARD: No. I have notLseen this in'

.

.U. ..

3 the' handwritten version. You gave me a typed version of |
~

- 4 it-a'little while ago. .I do not recall seeing the ;
~

5 handwritten version.
,

6 MR. MICHAEL'KOHN: The.noteLon the top, would ;

,

7 you decipher that to indicate NJS is Stringfellow, FYI

8 Paul? How would you interpret that note? ;

9 WITNESS WARD: I would interpret that to mean I
t

10 that Paul Rushton sent-that to Jack Stringfellow for his -

|

11 information. ;

12 MR. MICHAEL KOHN: Would you note at the 13-12 |
'

,

!

13 entry also it indicates that no switches are venting?
. /"T ' .V 14 WITNESS WARD: That's what this says. |

15 MR. MICHAEL KOHN: Do you recall discussions .;

. 16 in the corporate office concerning the fact that no *

17 switches were venting? ;

18 WITNESS WARD: This is the same sequence of

19 questions we had a little while ago on the typed version
1

20 of this? l
1

21 MR. MICHAEL KOHN: Yes. i

|
1

'

- 22 WITNESS WARD: Same answers.

l

' 23 CHAIRMAN BLOCH: Why are we questioning about
'

24 the handwritten version when we have already-asked about

25 the typed version?

NEAL R. GROSS.
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|1 ~ MR.. MICHAEL KOHN: I thinkEit is important to

.- 2 indicate that'.it's;not~just a typed version of a document-g
()s -

'

3 'that was subsequently produced, but.this is a time line'

? .4 ' produced in han'dwritten form.
~

'5 ~ CHAIRMAN:BLOCH: Well, we have it in

16 handwritten form, but we. don't know who wrote it.~

7 MS. YOUNG: Mr._Kohn, how many pages is

..
8 .In ervenor II-265?

g

9 MR. MICHAEL KOHN: We are just using the cover

I

(10 page that was given, the first page, project no. 003542.
i

11 . Are you aware of any document generated that

12 states that the switches were not venting and the

.

15 - MR. MICHAEL KOHN: Intervenor calls for

- 16 admission of II-265.
4

17 CHAIRMAN BLOCH: As what? What is it?

18 MR. MICHAEL KOHN: Handwritten notes
I

19 circulated to the corporate office concerning the fact
. ..
i

i~ 20 that no switches were venting.

21 CHAIRMAN BLOCH: I don't see any objection.
.

22 MR. BLAKE: I.have an objection. First of

; . ;23 all, Lit's cumulative. ' Secondly, we don't1know who

24 ' authored.it:. Thirds-we don't know where it went. We have

25 .some int'erpretation of some initials at the top. Have no'.-

.
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1 idea whether those were put.on there in 1995 or in 1982.

/-{ 2 Therefore, when the distribution was made and what the
V

3 meaning of the distribution is, is totally unclear to me.

'4 CHAIRMAN BLOCH: As cumulative, I will grant

5 the objectian.

6 MR. MICHAEL KOHN: Intervenor has no further

7 questions.

8 CHAIRMAN BLOCH: Does the staff need some time

9 or can it start right up?

10 MS. YOUNG: Good afternoon, gentlemen. I am

11 Mitsy Young. As Mr. Ward knows, I am the attorney for the

12 NRC. I am not an engineer. I only play one when I ask

13 questions. So you have to forgive me for my imprecision.

14 CHAIRMAN BLOCH: You may forgive her, but you

15 don't have to.

16 MS. YOUNG: Thank you, Judge Bloch.

17 CROSS (by Staff)

18 MS. YOUNG: The first question that I have for

19 you, looking at the testimony at page 10. From my

20 reading, this seems to be one of the first places that

21 you, Mr. Hill, mention the 240 pound supply line. Can you

22 tell me why you use that number instead of 250?

23 WITNESS HILL: I believe I used the number 240

24 because I saw on a number of data sheets that 240 plus or
.

'

minus pounds recorded as theLpressure in the receiver, the25 ,
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COURT REPORTERS AND TRANSCRIBERS

'
1323 RHODE ISLAND AVENUE, N.W.

(309) 2344433 WASHINGTON, D.C, 20005 (202) 234 4433 |
*

j
.



. - -. . - - . _ . = . - - . _ . -.. . . . .

' 14419 i
/

set points for: starting and| stopping the| compressor are .|L1

jg 2 225' pounds and 250' pounds. So on average, you would ~!

1

\s l ' .

.

240. pounds~ '

3 expect.to find something on the order of 237,
1

4 Ein the receiver.- t

5 'MS. YOUNG: Mr. Ward,'I'm going to ask you.
,

'

6 about.an answer you gave this morning,-but it requires you

7 'looking at GPC Exhibit II-166. Let me ask first if your

8 counsel can provide that to you. t

9 Mr. Blake, do you have a copy of II-166
"

10 available?.

11 MR. BLAKE: Is that Intervenor?

12 MS. YOUNG: No. It's GPC, Young and Johnson.

13 WITNESS WARD: I have the exhibit.
>

) 14 MS. YOUNG: If you could turn to page two of

15 that document. Looking at the fourth paragraph, just read,

16 that to yourself for the moment.
.

17 WITNESS WARD: Okay.

18 MS. YOUNG: I meant the fifth paragraph, I'm

i

19 sorry. It starts with the phrase, "Our investigation."

20 WITNESS WARD: Okay.

12 1 MS. YOUNG: This morning, Mr. Kohn asked you
.

22 about the relationship of.the creep phenomena with respect j

23 to weak air rolls. Do you recall that examination?

i 24 ' WITNESS WARD: Yes.

, . O
\ss 25 MS. YOUNG:1 HDo you agree-with the information

NEAL R. GROSS i
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; '

!!
.1 that io" contained in'the paragraph that-I pointed you'to, . ,

* - ?
. ,.,

~'

!2,, 2 GPC; Exhibit 166?1
.

-:

i .

. WITNESS WARD: .Yes. In general, I agree with'
. =

,

L3
~

4 - i t' . : LThese are'the areas that were.being examined by.
'

U f

5 Cooper'at that: time to establish further corrective |
3 t

'
i

f i6 ' action. j
.

7 MS. YOUNG: What is your overall. conclusion cn1 |
<

f

!

8 :the cause of.the weak' air rolls?~

'

9 WITNESS WARD: My.overall conclusion, well

; 10 1 going through.this paragraph, you will. notice that Cooper
i ..c

11 says that the difference of the effect of the coefficient

12 'of expansion forfthe different materials, subsequent to-

i- (')-
,13 this part 21 at.that time they were suggesting they were

!b~' 14 going to change the design of the cap and the piston to-

f 15 have the same material so there would not be an/ j
f

t 1'6 ' difference in coefficient of expansion.
!

.17 Subsequent to this part'21 in the next two to f
:
1 -

|

'18 three months,. Cooper decided that there was not enough

19 difference in the coefficients to warrant making that;

1

20 design change and the design did not get changed.
'

,

'

21 So that leaves the torquing' issue, the body
(
4

22 distortion.due;to torquing, and the close tolerance fit
,

e, 23 and the manufacturing problem associated with that. I [
-

e.

'24 still believeLthat.is the cause, it'was the cause at that
., ..

25 time. :Of course we have not experienced"any more problems
;
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~:L Dinco'wa hava'corructed that problem.

A. 52 MS.-YOUNG: ,I'd.like t'o turn your attention.to

' N.. .' <
,

~

'3 page;15 ofLthe: pre-filed testimony.-

Dr.iHill,1I believeLthis is a-response that-
'

3 -

yt

-5 .you prepared?4

:6 WITNESS HILL: Yes. It is. ,

,7 MS. YOUNG: Looking at the third paragraph on

8 1that page and' exploring again the effects of flooding on

9 operation'of the diesel, which is one of the areas that

10 Mr. Kohn was"asking about right before the staff began its

11 questioning.

, 12 Can-you give me an idea of if there was a

2 !13 ' solid wat'er going through the .006 inch orifice, for~

..r'N.

.y'
i i 14 , example, how the rate-of passage of that water would
1

15 ! compare to the same volume of air passing through that |
.

16 orifice. Did you understand my question? |

17 WITNESS HILL: Yes. I do. I thought I had a
|

,

118 calculation for that somewhere. I can calculate it fairly
,

;

19 quickly.
"

20 MS'. YOUNG: I'm.not really asking you ,

'
21 specifics. I'm asking it more for comparison.

i

22 : BOARD EXAMINATION !
'

[23 CHAIRMAN.BLOCH: Do you know roughly what the !
~

':24 proportion"would be? )
>

1
'f"i .

WITNESS HILL: 'No, sir. I don't.A.) "25
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o

.1 CHAIRMAN BLOCH:- How long would'it-take you to ;
'

i

-

- 2 do the calculation?. .

-

'

;3 ' WITNESS. HILL: Five' minutes. -]

'4 MS.' YOUNG: -Without-doing the calculation, can :

5 you tell me'whether it'would take water longer.or a

L6 shorter period of time'to pass through the orifice than

7 air would? ,

8 WITNESS. HILL: It would take an equivalent<

9 volume of' water longer.
!

~10 MS.. YOUNG: So if the control, the piping in ,

'11 the control cabinet were totally flooded, what effect |
-

,

I

12 would that have on the operation of trip signals? i

13 WITNESS' HILL: I would really have to go *

>

T(l)' 14 through the drawings in some detail to get an idea of what |''

15 kinds of things happen. Just intuitively, I have said i

e

16 this because you have a system that's designed to operate

17 with air and you completely flood it with water, I can't :
r

18 imagine that it's going to operate correctly. ;
' ;

$

19 MS. YOUNG: I think before you stated that it ;

i

20 would go haywire, but I'm trying to understand from you
i

21 whether you have any opinion as to what effect

-22 specifically it might have on the system overall. For

23 example, if you assume that water going through an orifice

24 would take longer than the same amount of air going~

.

-

Js /L 25 through that orifice, would a system totally flooded with-
NEAL R. GROSS
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1 water have a similar impact on the operation of trips? In
.

1

2 other worde. would it take trips longer to actuate?g
LJ

3 WITNESS HILL: Because it would take trips

4 longer to happen, it could also result in under certain

5 circumstances, the diesel not tripping when it should.

6 MS. YOUNG: Now either of you gentlemen may

7 answer this question.

8 If water had flooded the control cabinet,

9 would you expect to find some physical indications that it
1
1

10 occurred?

11 WITNESS WARD: Yes. Two of the -- when the
I

12 engine shut down, two of the groups, the sensors are

13 continuously pressurized with air and are veining
p]t

14 continuously. If the system was water solid, you should'~

15 see water squirting from those sensors all the time for

16 one thing.

17 There is also an alarm that comes off the

18 control air system, I believe. You should get an alarm

19 when the thing starts filling up with water. Physical

20 inspection when the components are taken apart, you ought

21 to see some sign of water in there.

22 BOARD EXAMINATION

23 CHAIRMAN BLOCH: Which alarm are you referring

24 to?
/\

25 WITNESS WARD: I believe there's an alarm onm

NEAL R. GROSS
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1 the local panel'that's.60' psi control trouble alarm,

2 -something to that effect, that comes out to:60 psi' system.-

..

3 LCHAIRMAN-BLOCH: What does it read-that causes

4 it to be touched off, reduction in pressure or'what?.

5 WITNESS WARD: Well', as the system filled up.

6 with water, these components that are veining the

7 remaining air out of the system would vent the air out and

'8 would not allow -- make~up. air flow to it is now the

9 horizontal run down beneath the grating is full of water,-

10 hypothesized'to be. You vent off the remaining air on the

11 top of it. I would expect the pressure to drop, at least

12 a while, until the remaining tubing filled back up with

13 water.

LO 14 CHAIRMAN BLOCH: So which alarm would be

15 actuated?

' 1 15 WITNESS WARD: I believe it's called 60 psi

17 controlled system trouble, something to that effect.

18 CHAIRMAN BLOCH: Thank you.

19 WITNESS WARD: We would have also seen signs

20 of-it in the filter in the moisture separator at one time
!

21 or other in the plant life. I don't recall ever having |

t

L22 seen or heard of it being seen in that filter.

!
23 MS. YOUNG: Would you also see any signs of

!

!

24 corrosion at various fittings inside the cabinet? !

25 WITNESS WARD: Most of that cystem is !

?

NEAL R. GROSS i

COURT REPORTERS AND TRANSCRIBERS j

1323 RHODE ISLAND AVENUE, N.W.

(304 334-4433 WASHINGTON, D.C. 20006 (202) 2344433 ;

3



7
14425-

:(
1 stainless s' teel, so I would not' expect'to see corrosion.'

4
2 MS.1 YOUNG: What~about~ discoloration?g .g .

.g
3 MR. MICHAEL KOHN: Excuse me. Discoloration

O .4 of what?'

j '5 MS. YOUNG: Of the-components inside the
4

- 6 . cabinet.
1

17 WITNESS HILL: If I could answer that. I
j

!
i 8 thinkjif you had any accumulation of water in the filter
;

$ 9 bowl and that water subsequently evaporated, you would
!,

! 10 definitely have a small. amount of residue, which would :

!'

11 indicate that water had evaporated in there. 1
;

*
i

3 12 BOARD EXAMINATION !

13 CHAIRMAN BLOCH: Residue being a white color?

C:n .

'
.

14 WITNESS HILL: White or tan.'

o

11 5 CROSS EXAMINATION :
I

f.

16 MS. YOUNG: Mr. Ward, are you aware of
.

$.

! 17 inspections that were done inside the cabinet?
r

| 18 WITNESS WARD: Well, we changed the filter, l[

19 believe every refueling outage. Inspect the bowl and

20 change the filter and inspect the-filter element. Of

$. 21 course we'd take a number of the instruments off and
:

22 calibrate'them. I would have expected to see water at

i 23 some point in one of those! areas,Eif we had a water
i

24 problem. To my knowledge,'we have not.

#

. 25 . BOARD EXAMINATION

I NEAL R. GROSS
COURT REPORTERS AND TRANSCRISERS

,

1323 RHODE ISLAND AVENUE, N.W..

- (sta) 2344433 WASHINGTON, D.C. 20005 (202) 2344433
'

,

k -.-w _.-,,,



rjr| 4 I- 14426
,

,.,

1 CHAIRMAN BLOCH: 1Wereiyouiaware,of whether
,

'2 white'res'idue was'ever found on the' filter?m
:.

].
*

<

v 33 WITNESS WARD: :No.'

4 ADMINISTRATIVE' JUDGE. CARPENTER: 'I'd like to'

5 'askisince|this-hypothetical: occurrence..of water in the''

,6 ffilter,-represents condensation'from' water-which has'been<, s

}7 . condensed from air. -I would think it would have a.very'.
-

~8 small' concentration of' minerals or what'have you, almost:

9 .like''.you:are. distilling the water. What is the~ source of'

10 this material that we're talking about?

Eli WITNESS. HILL: This, sir,'would be anything

12 that the water had picked.up in its passage through the

O..
'13 -tubing'after it condensed, any residual-dust that had been

14 carried over with'the air. I would expect to find

15 :something in there as a result of water evaporating.

16 WITNESS WARD: If I could add, it would be

17 whatever was in-the air in the diesel building that was

18 compressed,tdust or whatever. There would be nothing to

19 filter it out.

20 ADMINISTRATIVE JUDGE CARPENTER: Thank you.

21 -MS. YOUNG: Would it also depend on how clean
.

.22 .the tubing was when it was initially installed and whether
.

u
.23 -you'd see:any residue?

s

f' '24 WITNESS HILL: It would.'

''
.

? (A 25 MS.. YOUNG: 'And-where is the' bronze micron
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;1 filter. located? _

} '2 WITNESS WARD: It's-in1 the control cabinetl ;

:'
'

-down-near the' bottom-on the lefthand side, is.the 240 psi j
.

-

.

3 _

.i

4 'line"comes:in-from theLtrench,;and then upiinto the ;
1 !

>

5 cabinet. .It's in the lower:section there. i
~

-

6 MS.' YOUNG: . And-is it possible you might get j
'

,

.some residue from that water passing _through that, if the ;
!7

[
i8 system had been' flooded?

1

9 CHAIRMAN BLOCH: Question is whether there
>

10 would be some residue'on the filter? .

11 MS. YOUNG: Residue inside the cabinet, is the ,

12 ' question we've asked about any physical indications of |
-,

~
, 13 water having been present.

'C:7
;

14 ADMINISTRATIVE JUDGE CARPENTER: It sounded |

15 like you were asking whether'some of the bronze would be
!

16 leached by the water as it passed through it. ;>

i

17 -MS.' YOUNG: No. I am trying to understand
~

'

.18 whether there would be any indications of corrosion of the ;

19 ' filter.
.

20 BOARD EXAMINATION
i

21 CHAIRMAN BLOCH: Would there.be any

22 indications of corrosion of the filter?
!

23 . WITNESS WARD: I think if the filter had had !
'

!
.

24 water in it.or been filled with water,.there would-be some j~

$ '25 discoloration of either the filter element or.the bronze'
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'l :part'of1that a ncmbly. Even if it ha'd all evaporated-and
~

s

12 goneiaway, I think you-would be able to distinguish that ;
'

pp
;'

V ,
.

;'3 water'had been'there sometime.-

4 MS. YOUNG: 3Does'the' elevated temperature-'

5 ' assist evaporation?

6 WITNESS WARD: Probably. The cabinet runs

:7 somewhere 100 degrees'or slightly less. That would
,'

8 ~ evaporate a little quicker than 80 or 85 and be outside
t

9 .the cabinet, somewhat faster, ,

.'10 MS. YOUNG: Now inside the control.' cabinet, )
t

;

- 11 we're talking about three-eighths inch tubing. Is that
!

12 correct?

13 WITNESS NARD: I believe so. .

t
.-

~

14 MS.' YOUNG: Are there also filters in the 1

:
e

.15 three inch tubing associated with the diesel -- three inch

16 piping, excuse me.
,

17 WITNESS WARD: Not that I am aware of.

,

18 There's a moisture trap, but I don't think there's a ;

19 -filter.

20 MS. YOUNG: Would you agree with that answer, {.
.i

21 Mr. Hill?' Dr. Hill, I'm sorry.

22 WITNESS HILL: I recall seeing strainers on

23 the PNID,-but I think those are only for large very coarse

' - 24 particles.. ,

f
1 25 MS YOUNG: I'm sorry. I didn't hear your
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1 answer.

2 WITNESS HILL: I recall seeing strainers shown:

3 on the PNID. They are called wide. type strainers. But I.

4 think those are'only for.very large particles'that would

5 become entrained in the air.

6 MS. YOUNG: Would you find any indications of
4

: 7 the presence of water by looking at those strainers, had-

; 8 three-inch piping been filled with water?
i

9 WITNESS HILL: Water would accumulate in the
.

10 bottom leg of the strainer. That portion of the three.

.

11 inch line is very close to the diesel engine, so I really
4

12 wouldn't expect water to remain in the strainer for very

j - 13 long.

O 14 MS. YOUNG: What about any discoloration in
,

,

. -

15 that area?

16 WITNESS HILL: That's carbon steel pipe, so
4

17 you would probably find a lot of rust in there, which

18 could easily be left over from the original construction

19 and flush or blow.

20 MS. YOUNG: Mr. Ward, are you familiar with

21 'any inspections of the strainers?c

.22 WITNESS HILL: I think it is periodically

23 -inspected, but I. don''t know the frequency of it.

24 MS. YOUNG: Can you tell me whether any other

-g
'

,i/ 25 -filters in the remainder of the system that might be
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1 checked;for water or where water.could possibly collec'?t

2 WITNESS WARD: I'm not aware of any other.y-
' V.

3 ones.

4 WITNESS HILL: I can't think of any.

5 MS. YOUNG: In terms'of understanding the

6 effect of water-in.the lines such that they might have

7 caused problems that occurred on March 20, do you have any

18 opinion on wh' ether water.would have selectively entered

9 the' sensors that' tripped on that date? I am asking you.

10 this with respect to Mr. Mosbaugh's theory that moisture

11 'would have condensed in the trench area and have been

12 passed on to the sensors.

13 WITNESS HILL: The water condensed in the

(
14 trench area completely filled the filter bowl and then

15 flooded the components inside the cabinet, one could

16 expect to see it I believe in all of the sensor lines. I

17 don't think it would be selective. I think eventually it

18 would fill each and every one.

19 MS. YOUNG: Mr. Ward, do you have any'

'

20 reaction?

'

21 WITNESS WARD: I think the other thing about
i

.22 that is the' jacket water temperature switches are very
,

'23 high up on the engine. They are on top of the engine.
.

24 There may be one or two other ones, turbo lube oil, I'm t
,

''

fnc
; \~ /' 25 not: exactly sure where they are, but the jacket water
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1 would bs close.to the uppermost switches on the engina.in'

2 terms'of, elevation. .For them to have gotten. water in-such

-

-

'3 .that water was the cause of them, I think most'of the '

.

.
. . ;

4 other sensors on the engine would have also been affected.
,

,

5 I' don't think they would have -- water would not have

6 sought out just the jacket water temperature' switches and
i

7 ' bypassed all'the rest of them- The fact that we ho'nedlin.

8 on jacket water has been a source of the trips and to me

9 . rules water out.

10 MS. YOUNG: If eight ounces of water have been

11 found in one trip line, as Mr. Mosbaugh alleges in 1990,

12 would you expect water to also have been present in other

13 lines?

14 MR. MICHAEL KOHN: Excuse me. I think it mis-

15 states the testimony. Eight ounces of water were found in

16 diesel trip lines.

17 MS. YOUNG: I'm sorry. You're correct. So if
,

18 eight ounces of water were collected in 1990, you would :

19 expect that to have been from more than one trip line?
i

~20 CHAIRMAN BLOCH: The premise of this is of

21 course'that it comes from condensation?

22 .MS. YOUNG: Yes. . Keeping consistent with the-

23 theory we have been discussing today.
1

24 ' WITNESS-WARD: I would have expected it to be j
1pl' .. .-

|s. 25 somewhere.not in one sensor or one trip line or one group
i. -
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1 of'ssnsors. I'm nottsure where I would have -- if we'd

2 have found[it, it would have been' reasonable to expect it7 stb
3 :to.be in the low point in the system. If it had been

4 -sitting there accumulating for a period of days or' weeks
'

5 or whatever. The-low point in the system.io in the

6 trench,-underneath the floor.

7 If it-had accumulated and somehow run down

8 into that section of the trench, we would not have been

9 able to get it out of the trip lines. It supposedly

10 flowed freely when somebody took a line out, is the. theory

11 I have heard. I don't know how it gets from under the

12 floor to where you can catch it in a jar to demonstrate

. . 13 that.the water was there.
.

14 So I'm not sure I can give a good hypothesis'

11 5 for how it condensed and then got into a jar.

16 MS. YOUNG: Dr. Hill, do you have any

17 reaction?

18 WITNESS HILL: I concur with Louis on that. I

19 don't see how that could happen.

20 MS. YOUNG: Now your estimate of over 20 days

21 for water to accumulate,- was that premised upon no

22 blowdowns being conducted on air receivers?

23 WITNESS HILL: That's not really an estimate,

24 Mr. Young. It's a calculated time based on a po-:ulated

|fn
NJ- 25 set'of very extreme conditions.
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1 CHAIRMAN BLOCH: It's.an assumption, not~an

, -(/,--
? 2 estimate. Right?', ,

?\

3 . WITNESS HILL: Postulated. extreme' conditions,.

4 Enot an estimate.
~

5 MS. YOUNG:. Was included in those extremeL

6 conditions the fact.that no blowdowns or feed and bleeds

7 would have been conducted in the interim period than'the

8 20' days?

9 WITNESS HILL: Yes. The postulta,te is that

10 throughout the entire 20 day period, the receiver due

11 point temperature. remains at 86 degrees Fahrenheit.

12 MS. YOUNG: Staff has no further questions.

13 CHAIRMAN BLOCH: I ask in response to what I

'(~')'

14 asked earlier today,.have you had a chance ~to review the
'

15 staff testimony filed yesterday in this case?
1

16 WITNESS HILL: No. I

17 WITNESS WARD: I have not.
I

'18 CHAIRMAN BLOCH: Mr. Kohn.

19 MR. MICHAEL KOHN: Thank you, Your Honor.

20 CROSS (by .Intervenor);

21 MR.: MICHAEL KOHN: Would you agree that a slug

L22 aof water entering the system.could have the same effect as*

23 an entire stream of water?.

24 CHAIRMAN BLOCH: 'Same effect on what, Mr. !

- ..
,

25 Kohn?[
]
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cya
_

_,

.1 |MR.-MICHAELTKOHNi OnUthe opsration of the

74 2 diesel'' generator,,as you refer to it,Lthe' controls going' _.

b) {
-3 haywire?.

. ' ' j

:4
~ WITNESS HILL: Yes. |

'

..
.

-!

5 .MR. MICHAEL-KOHN:- Do you believe--the effects
~ ~

,

~!
6 would also include actuation of alarms or failure'to

|7 actuate alarms?. 3

8 WITNESS. HILL: -Yes. .

9 MR. MICHAEL KOHN: With respect to water
.

10 ' draining out of the trip' lines, the eight ounces, is it

<

11 true that air _ pressure could blow it out of the lines

12 assembled?

. . 13 ' WITNESS HILL: Yes.
.

- ).
' # L14 MR. MICHAEL KOHN: Is it also true that the

'

:

15 water could be'high up on the engine and back drain out

16 Twhen the lines were disconnected?

1'7 WITNESS HILL: In order for that to happen,

|18 the line I'think would have to be water solid all the way

19 from the logic board in the cabinet to the sensor on the

20 top of the engine.

-21 If that is the case, then you open up the

.22 line,.'at ailower point, the, water would probably drain

23 out.

~

' 24 MR.' MICHAEL KOHN: Mr. Hill, earlier you were

25 1 talking about an alarm.. As I understand.it, it is the
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1 control. air' pressure trouble line, trouble alarm? Does

- 2 that more-accurately state what the alarm would be?

3 WITNESS WARD: Me or him? '

'4 MR. MICHAEL KOHN: Yes, sir. Mr. Ward.

5 WITNESS WARD: Yes.

.6 MR. MICHAEL KOHN: That's yes to my question?

7 WITNESS WARD: Would you repeat the question?

8 MR. MICHAEL KOHN: Yes. The alarm you

9 testified previously to, would that be low control air
i

'

10 pressure trouble alarm?
i

11 WITNESS WARD: Yes.

12 MR. MICHAEL KOHN: And are you aware that that

13 alarm has actuated in the past?. |
. f3 .
U 14 WITNESS WARD: I'm not aware one way or the

15 other.

16 MR. MICHAEL KOHN: Are you aware that it :

17 actuated in the April 1990 time frame, March, April 1990

18 time frame?

19 WITNESS WARD: I have not heard one way or the

20 other.

21 CHAIRMAN BLOCH: Do we have that in our
.

22 record?
e

23 MR. MICHAEL KOHN: We believe it's in the

24 . record, Your Honor.

n
b 25 Intervenor has no further questions. *
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1 CHA'IRMAN BLOCH: . Staff, based on Intervenor's

2 ' questions?.p-g
-3 CROSS EXAMINATION (by Staff)

:

4 MS. YOUNG: Mr. Kohn just asked you again, Dr.

5 Hill, about your opinion'on what would happen to various

'6 sensors if there was a slug of water passing through the .)

7 system. When you gave that answer, did you have in mind

8 the layout of the pneumatic controls?

9 WITNESS HILL: No. The answer was based on

10 the postulate that somehow slugs of water could arrive at

11 various positions within the system.- They would cause

12 effects similar to those caused by the system being water

,

13 solid.

'

14 MS. YOUNG: Have you thoroughly examined the

15 schematic diagrams associated with the pneumatic controls?

16 WITNESS HILL: I have examined most of them.

17 MS. YOUNG: Are you thoroughly fa- . liar with

18 the arrangement and logic associated with those controls?
,

19 WITNESS HILL: At one time I was. Currently I

20 am not.

21 MS. YOUNG: No further questions.
>

22 MR. MICHAEL KOHN: No questions.
I

23 CHAIRMAN BLOCH: Hold on a second.

24 BOARD' EXAMINATION

d 25 CHAIRMAN BLOCH: Mr. Ward, in earlier
,
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1 tortimony did you set forth, if you recall, did you set

2 -forth what you think Georgia Power's commitments are with-

3 respect to dew points?

4 WITNESS WARD: I believe our FSAR commitment

5 -is 32 to 50 degrees.

6 CHAIRMAN BLOCH: Okay. That as I remember, is |

is that an ongoing commitment or is that the7 --

8 construction design requirement?

9 WITNESS WARD: I believe it's just a statement

10 in the FSAR in the system description, that the dew point

11 is maintained in that range.

12 CHAIRMAN BLOCH: So when it is outside that

13 range, in your opinion, what is the obligation of Georgia
/, 1
\ 'i'

14 Power?

15 WITNESS WARD: My opinion is the obligation is

16 to get it back in the range as soon as possible.

17 CHAIRMAN BLOCH: Okay. And the procedures by

18 which that is done is?

19 WITNESS WARD: To feed and bleed.

20 CHAIRMAN BLOCH: In your opinion, is that the
1

21 only commitment?

22 WITNESS WARD: With respect to the dew point,

23 that's the only one-that I know of.

24 CHAIRMAN BLOCH: Okay. When there's an out of
,

25 spec dew point, is there any obligation to find the root
'
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1 cause or root causes?

2 WITNESS WARD: I believe our obligation is if
,3

|v
3 we have problems or repeat problems is to determine why

4 we're having continuing problems. If we're for example,

5 continuing to turn dryers off when they should be running,

6 we should do a root cause investigation, if necessary.

7 Correct the procedure and make it not happen again, or

8 correct the design.

9 CHAIRMAN BLOCH: Do you know whether or not
1

10 the dryer repair procedure had any provision to turn the

11 dryer back on after you were done doing the repair in

12 1990?

13 WITNESS WARD: No , sir. I do not know. I

("T
e.

14 would like to speculate that that may have been in the''

15 interface between what maintenance does following a repair
|

|

16 and what operations does to put the equipment in service. I

17 I am speculating it could have caught.

18 CHAIRMAN BLOCH: Are you aware of a recent

19 ocard notification which states that the procedure was

20 recently changed to include a provision to turn the dryer

21 back on?

22 WITNESS WARD: I believe I read that this

23 morning if that's the Board notification having to do with

24 recent NRC ins.?ections. Yes.

c.
e >

k/ 25 CRAIRMAN BLOCH: Do you know whether I am
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'

1 correct in inferring from that that the procedures in 1990

2 did not.contain a provision to turn the dryers back on?

3 WITNESS WARD: I think that's a valid i

4 conclusion. I have not looked at it myself, but I believe

5 that's probably true.

6 CHAIRMAN BLOCH: Based on Board questions

7 only, Mr. Kohn.

8 CROSS EXAMINATION (by Intervenor)

9 MR. MICHAEL KOHN: Mr. Ward, are you aware

.10 that the periodic check for dew points occurs every 31

11 days?

12 WITNESS WARD: I believe it is on a monthly

-13 basis.

O 14 MR. MICHAEL KOHN: If water could in fact form

15 in the system in a two to three day period, do you believe

16 a check of every 31 days would be sufficient to take

17 appropriate corrective actions, to take timely appropriate

18 corrective actions?

19 WITNESS WARD: I do, because your two to three

20 day assumption is based on some fairly radical assumptions

21 on how long it takes to build up the quantity of water

22 that you stated.

23 MR. MICHAEL KOHN: Would you say that radical

24 assumption boils down to the dryer not functioning or

25 being turned off?
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1 WITNESS WARD: No. Numbe'r one, 'it: assumen f

r-( 2 that?both dryers are-not turned'on,because your i

Ns| ..
calculation has both the compressors operating every :|~

L3

'4 -shift. 'So'both of them'would have to be off'to get.that
~

45 effect.

L It also assumes that all of the air is .|6

7 bleeding from-the receivers at 84 degrees and is all being-

8 lost somewhere down stream of the 250 psi three-eighths |
~

1

:9 inch tubings, but not.on beyond the filter or the strainer i
.

)
,

10 so that|it gets caught in there. So it's got to'be i

!

11 leaking.somewhere at the end of the trench, but before the >

;

12 filter. That's the assumption you have to make. Plus j

13 that air continues to leak through that tube and building
,

O 14 up water without blocking the flow of air through that
.

'

15 tube. That's hard to believe that that could happen.

16 MR. MICHAEL KOHN: The assumption also only is

17 based on the compression cycling once every eight hours. ;
,

'

18 I thinkLyou have previously testified that it cycled on

19 every couple of hours. That would -- ;

20 CHAIRMAN BLOCH: Is that correct?
,

21 WITNESS WARD: I don't recall testifying every
i

22 couple of hours. I might have said every few hours, but I

d' dn' t mean that as two.i L23
I
1

24 ' CHAIRMAN BLOCH: Mr. Ward, do we know how

25 oftenfthe' compressor cycles on, how much air is made up?
.
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1 WITNESS WARD: I don't know.

1
2 MR. MICHAEL KOHN: Mr. Ward, giving a j

.t. -3t.

3 ' conservative. estimate, let me rephrase it. Looking.at the ;

4 safety factor of the: dew points from a. conservative

5 standpoint, would you concede that it'is conceivable that |

6 water.could form inca few days? Isn't that the type of

7 . assumption.you would want to make? ;

8 WITNESS WARD: That it could form somewhere in ,

'

9 the system?

'10 MR. MICHAEL KOHN: Yes.

|

11 WITNESS WARD: Yes. )

12 MR. MICHAEL KOHN: Based on that assumption,

I would state that the frequency j13 .wouldn't'you suggest --

e, ,

(m) - '

14 in' checking the dew points may not be sufficient.

15 Couldn't you agree with me?

16 WITNESS WARD: No. I believe it is
i

17 ' sufficient. !
!

18 MR. MICHAEL KOHN: Even if water could form in |

19 a period of a few days?

20 WITNESS WARD: I think-if we had found water ,

i

21 in the system, if we continued to find -- if we found .;
!

22 water in the system that was due to condensation, we would [
.

23 probably reevaluate that conclusion. But we have not :

24 found. water in the system due to condensation. That

^ /" .

effects the system.
. '

N 25
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1 We blow down the receivers much more often )
|
!

.m 2 than every 31 days. We don't typically find any water in |<

L ) \,
v

3 that~ receiver. That's the low point on the receiver. I

|

4 believe they are blown down like every shift.

5 MR. MICHAEL KOHN: Is it my understanding that

6 it was a continuing problem after 1990 of turning the

7 dryers off?

8 WITNESS WARD: I think it has happened way to

9 many times, yes.

10 MR. MICHAEL KOHN: No further questions.

11 CHAIRMAN BLOCH: Staff.

12 CROSS (by Staff)

13 MS. YOUNG: Mr. Ward, when you indicated that
(3̂

14 the dryers being left off was a continuous problem at

15 Vogtle, what did you mean by that? Did you mean that

16 every day the dryers are off?

17 WITNESS WARD: No. I think -- I hate to

18 assign a number to it, but it's happened more than once a

19 year. I believe in the inspection report that was

20 recently issued by NRC, there were several occurrences,

21 three, four, five occurrences, something like that in the

22 last " ar, year and a half. I think that is way too many.

23 MS. YOUNG: If a dryer is off or found to be

24 off, what corrective actions does GPC take?
,

; i

V'' 25 WITNESS WARD: What we should do is
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'l immediately-take.a dew point and confirm whether.we hava a ,.

,$ :2 problem with' air quality. Then if we do, then start
'

V . . .

turn the dryer on obviously. But blow it3 . blowing down,
.

.

-

~

4 down to'getiit back.in spec.

'

, .5 MS. YOUNG: If an out of specification dew-
i

:6 point is found on the air receiver,'is that air receiver |

4

7 isolated from,the-system?

8 WITNESS WARD: I can't say that it always is. :j
|>

9 The last. time that it happened I believe it was..

10 .MS. YOUNG: No further questions.
.

11 BOARD EXAMINATION

12 CHAIRMAN BLOCH: Mr. Ward, when-the dryers are

13 found - ,when a dryer is found off, isn't a part of the' .

.(';
' I

.

'

'14 . job to find out why it was off?

15 WITNESS WARD: It should be. Yes, sir. [

16 CHAIRMAN BLOCH: Shouldn't part of that be to

!17 findiout who'left it off and find out what was going'

|

18 through his mind or her mind?

19 WITNESS WARD.: (Inaudible.)

'20 MR. BLAKE: Can you turn your' nod into a.yes? [
~

t

21 CHAIRMAN BLOCH: The Witness nodded yes. !

-i

22 ADMINISTRATIVE' JUDGE CARPENTER: Dr. Hill, I
'

23 hope you are aware that the Board is faced with an

24 Intervenor' presentation of some dew point measurements, ;

[T . .
. .. .

I

kl ' 25 the.end of-March of 1990 into the first week of April, 'l
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1 which Mr. Ward and others have testified were probably due

2 to some inability to use the equipment or some fault with,-

L]s
3 the equipment. But at any rate, they argued that they are

4 not to be trusted.

5 In considering this massive water accumulation

6 possibilities, did you consider that time period, if those

7 measurements were true, why did diesel 1A start on.6 of

8 April and run for two and a half hours in the presence of

9 all that water? This is the worst case of real world

10 exposure. If the dew point measurements have any

11 credibility at all, which isn't established yet, but I do

12 think it raises the issue of all the speculation not born

_.

out by occurrences at Vogtle.13

\ j
- 14 WITNESS HILL: Sir, I would think that if''

15 there was a significant accumulation of water in the

16 system that it would continue to have the same effect on

17 diesel starts until the water was purged out of the

18 system, and dew points were restored to normal range.

19 I have looked at dew point data. I really

20 haven't looked at the start data.

21 ADMINISTRATIVE JUDGE CARPENTER: You just

22 answered my question. Thank you.

23 CRAIRMAN BLOCH: Mr. Kohn.

24 MR. MICHAEL KOHN: If fluid had been drained

73
(_) 25 from the trip lines p2;ior to this April 6 start that Dr.
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'l Carpenter was referring _to, from the control system, then

2 that could have eliminated the accumulation necessary to
3 .

J'
3 cause a problem'in the diesel. Would you1 agree?

4 WITNESS HILL': If'in fact'that water were

5 drained from'that' portion of the system'which was causing

6 the problem, I would have to agree, yes.

7 MR. MICHAEL KOHN: No further questions.

8 CHAIRMAN BLOCH: Staff. Mr. Blake.

'9 MR. BLAKE: Mr. Ward --

10 CHAIRMAN BLOCH: Mr. Blake, do.you now'have an

11 estimate of' time?

12 MR. BLAKE: Yes. My estimate is between five

113 and 10 minutes, the'same as it was earlier.

O
14 CHAIRMAN ~BLOCH: We're willing to continue

15 with the witnesses to be able to finish, but I think we'd

16 like to take a 10 minute break at this point, because

17 'there could also be follow-up by the staff and the

18 licensee. Is there a problem?

19 All right, so we won't take a break. We'll

20 'see what.happens. Mr. Blake.

21 REDIRECT

22 MR. BLAKE: Mr. Ward, you were asked some

23 questions about creep-earlier. Your understanding that

.24 Mr. Johnston has~a view, has a professional opinion that

. ,Q
^~/ - 25 creep may have played a role?
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1 WITNESS' WARD:- That is my understanding in ;

i

2 : discussing it'with him, yes.e).
3_L.

!
.3 'MR.-BLAKE: And is it your opinion that creep

4 did not play a role?

25 WITNESS WARD: ~Yes.

:6 MR. BLAKE: Is there anything more to your

'

7 inconsistent tc9timony with Mr. Johnston other than a

8 ' difference in professional opinions?
l

9 WITNESS WARD: Well, I believe, I can not i

10 speak for him, but I asked.him when I first heard this

11 concern in late July.or early August, .if he had a
'

12 calculation to show what the creep would be, and he'did

13 not. I subsequently had some work done by the Southern
.: n
') 14 Company Services metallurgical group, to better quantify%

15 creep, other than just saying creep happens. That's

16 -really all I have to base my opinion on.

17 MR. BLAKE: You were asked a number of

18 questions about January 3 abnormal diesel run. What data

'

19 did you use'to compile your Exhibit B attachments? It is

t20 exhibit B'to your. affidavit.

21 WITNESS WARD: I used the two notebooks of

!
J22 work orders that had been provided to the IIT, whi'ch they
l

12 3 used then to accumulate and condense into appendix I. I

1

24 We had retained a-separate copy of that. I

? !"*/O
|

Es- 25 think that's been furnished to everybody here at one time
'
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1 or.another. |I'did not go looking at-additional documents-

.

2 -to see if I'could track down what happened.on January 3.
~

v
'

3 I should have1done that in retrospect. I did not have
1

4 : time.to dofit. I apologize for 3.36 being erroneous.in.

5 that~ regard. f

I' '6 MR. BLAKE: With respect to 3.36 or any other i-

: ;

7 item in there, were there any pieces of' data from other

0c 8 plant records which you purposely ignored or were aware'of

9 andLchose not to recount or take.into account?
I

'10 WITNESS WARD: No.. I took'into account j
,.

'11 everything that I could. lay my hands on when I was doing
;i

|12 this evaluation. It was very time consuming just.to |
.

'13 correlate the date with the event and to try to tie it to e

'14 a work order, much less go. find other work orders, I did

.15 not do that. ,

16 BOARD EXAMINATION ;

o
-17 CHAIRMAN BLOCH: Mr. Ward,'if I understood r

i

18 originally, you said you used the work orders that you "

l

! 19 gave to the-IIT. Is that correct? :

U 20 WITNESS WARD: .Yes. That's correct. ;

!

21 CHAIRMAN BLOCH: Now you just said you used
,

22 every| piece of paper you could get your hands on. ,

,

|23 WITNESS WARD: -Well, there was a lot of paper ;
'

?.'

i[
n 24 ' attached to those-work orders.
fp

~ CHAIRMAN BLOCH: So it was all the p' aper !M 25
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1 attached to the work orders, not all the paper you could

2 get your hands on.g-
V)

3 WITNESS WARD: Two big notebooks full, yes,

4 sir.

5 MR. BLAKE: Dr. Hill, I am going to provide

6 you a copy of GPC Exhibit II-87.

7 Have you seen this two page document before?

8 WITNESS HILL: Yes, sir. I have.

9 MR. BLAKE: Focusing you on the second page in

10 the upper lefthand corner in the description of the

11 operation of this filter. The third sentence which

12 begins, " Baffle (to) creates." Do you see that sentence?

13 WITNESS HILL: Yes.

!O
'~'

14 MR. BLAKE: Is that sentence describing what

15 you were describing earlier in your testimony with regard

16 to the difficulties of any water being entrained in the

17 water once it has gone below that baffle in the filter?

18 WITNESS HILL: It would be any water that is

19 below the baffle would evaporate very slowly because

20 there's no air turbulence above it. The baffle

21 effectively blocks it from air turbulence.

22 MR. BLAKE: Does this sentence describe what

23 you were earlier describing as the inhibitor of

24 reentrainment?
^

r)
k/ 25 WITNESS HILL: Yes, sir. 1
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1 MR. BLAKE: 'There are a number of questions

.2 that have'been asked with regard to Mr. Mosbaugh'sq
" (./ .

- t

3 ' position;that eight ounces'of-water were drained'from - i
-

'

4 ! control trip lines. Do you have one adjective to describe

5 your view of that, with all the study that you have done '

t

'

6 'of the control system?

-7 WITNESS HILL: Effectively impossible.

8 MR. BLAKE: Mr. Ward?

9 WITNESS HILL: None that I can use in court.

10 Incredible. ]
|

11 MR. BLAKE: I have no more questions. 'I

12 CHAIRMAN BLOCH: Mr. Kohn.
.

. .
13 CROSS-(by Intervenor)

'

-(
'

14 MR. MICHAEL KOHN: Thank you. The'

15 documentation I showed you with respect to 3.36 contained >

l 16 in exhibit B indicates that the switch was replaced. -|

17 Isn't-there a work order necessary to replace a switch?
!

18 WITNESS WARD: Yes.

19 MR. MICHAEL KOHN: So then would you have

!20 reviewed that work order?
i

21 WITNESS WARD: No. I did not. |
|

22 MR. MICHAEL KOHN: So then is it possible that l

-23 the work orders prepared to help with respect to exhibit B-
!

24 'only-selectively pulled out certain work orders and ;

p;
k.) 25 excluded others?;
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L1 WITNESS WARD: I'did not. selectively pull out

:, 2 work orders to review.- I reviewed the old two volumes of'

-(]-
3 work orders that were provided to the IIT, but I did not

4 attempt to go add to those notebooks. I would have to

5 assume that either the work order-that replaced this

6 switch _in' January of 1990 was not provided to the IIT or
'

it'was not in the notebook that I-used to review.7 z

8 MR. MICHAEL KOHN: With respect to exhibit-B,.

9 when you'give your response, aren't you, referring to

10 documents in addition to the work orders? You make

.11 reference I believe to material being entrained in the

12 Calcon sensors. That would be the Wiley Report, wouldn't

13 it?

~

14 ' WITNESS WARD: I used that from independent
i

15 knowledge.

16 MR. MICHAEL KOHN: So then the response was

17 not limited to the work orders, was it?

18 WITNESS WARD: The documentation used to *

;19 prepare the response was limited to the work orders and ;

i

I'20 the'new NUREG.

21 MR. MICHAEL KOHN: Do you know who prepared

22 ~ those two books that you'are referring to?

23 WITNESS WARD: I believe that' Mark Briney had

24 them assembled. He may have had a control technician
"['i .

.

EL O 25 'doing that when we were being asked for documents-by the
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1 IIT on switch history. I.balievo ha had somebody go run

2 off copies of all of these documents and provide them to
;m/

3 the IIT. He as a safeguard, kept a copy of those books,

4 which I have.

5 MR. MICHAEL KOHN: Do you know what

6 instructions were given to pull together that

7 documentation?
j

8 WITNESS WARD: Not specifically. They were

9 intended to be the full history of the switches.

10 MR. MICHAEL KOHN: I believe you testified or

11 Mr. Hill testified about water -- the manufacturer's

12 bulletin on the filters. That there's a still zone below

13 the baffle.
O,
t'') 14 WITNESS HILL: Yes, sir.

15 MR. MICHAEL KOHN: And there would be a

16 turbulence above the baffle. Is that correct?

17 WITNESS HILL: Yes. There would, given a

18 significant air flow.

19 CHAIRMAN BLOCH: Are you sure this isn't
|

20 repetitive? )
|
'

21 MR. MICHAEL KOHN: It may be. I was

22 responding to their. cross, but I think it may be.

23 ADMINISTRATIVE JUDGE CARPENTER: I believe Mr.

(
24 Blake simply-drew our attention to where in the record one i

25 could view the drawing. We have referenced the one that' '
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t

1 - Dr. Hill had previously testified to.
,

- '2 MR.. MICHAEL'KOHN: If you look. in t-he drawing,n.
i)v.

,3 would you look at~the gap and tell me if'that was the gap

4 .you'were'previously referring to between the baffle and-

'

~5 the wall?

6 WITNESS HILL: I based my estimate on the

7 sketch on the second page.of the exhibit, II-87.

8 MR. MICHAEL KOHN: No further questions.

9 CHAIRMAN BLOCH: Ms. Young. ;

;

10 MS.-YOUNG: No.

11 CHAIRMAN BLOCH: Mr. Blake.

12 MR. BLAKE: No.

-13 CHAIRMAN BLOCH: We need one more question of

(
14 staff, which is how long is it going to take for you to be

'

15 prepared to start your case?

16 MS. YOUNG: We'd like to start Thursday.

17 CHAIRMAN BLOCH: That was what they had asked.

18 TheyLhad asked that there be a gap between the last '

w'tness and the beginning of their case.i19

20 MR. BLAKE: Why not half a day, since we're

21 all'here-in Washington ready.

22 CHAIRMAN BLOCH: Do you need a half a day or a-

23 day?.

24 MS. YOUNG: We need a day. We plan on-

:(M)i . beginning with our air-quality panel, which we just handedN. .
'. . .

25
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L1 out their testimony on Monday, late' Monday. Most of the

'2 ; parties didn't even read it until this morning.4)%
3 MR. BLAKE: I'll speak for myself. I'm. ready,

4 in terms of defending myself and when I got it. But you

5 all ought to'be ready since you've done it.-

6 CHAIRMAN BLOCH: I'11' grant the staff's motion

7 for the' day-off.

8 .I'd like to thank the witnesses-for being with

9 us and testifying-and excuse you. So thank you. Have.a

10 nice evening.

11 MR. BLAKE: Judge Bloch, I wonder if we should

12 have a hearing day tomorrow in order to -- I at least have

13 a couple of items that have been identified or passed out

o . 14 'that have not been incorporated into evidence.

15 I'll give you an example. There's a Bailey

16 affidavit that talks about whether or not he was in on the
i

17 conference call. It was distributed a long time ago. We'

: 18 .have several of these to sort of do clean-up on.

:

19 ' CHAIRMAN BLOCH: What_ time of day would you

t

;
,

20 like=to suggest for this?

21 MR. BLAKE: It could be any time which is,-

22 convenient for the parties. If we're going to lose.an

23 entire hearing day, I hate to eat into the staff's time on

_24 Thursday.'

.

.25 ' CHAIRMAN BLOCH: Are you talking about_an
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1 ~ hour'sLworth of work?
I

2 MR. BLAKE: I don't even think'it would maybe .

e

s ~
:3 take that long,.at least;to identify the' items. . Maybe

.
.

4 it's best~if. tomorrow I just alert the parties to what the ]

c5 items are.so that they are prepared to react to-those the j

6 next morning.

7 Have the Intervenors rested their case now? I

8 keep hearing that they haven't. If they haven't, I'd like

9 to know on what-item. If they haven't. rested it, then

10 let's hear it tomorrow.4

11 CHAIRMAN BLOCH: Have the'Intervenors rested

12 their case?

13 MR. MICHAEL KOHN: Your Honor, we can not say

-

14 that we have rested at this point.

15 MR. BLAKE: I'd like to have the hearing

16 continued tomorrow morning at 9:00.

L 17 CHAIRMAN BLOCH: Well, I'd just like to know

18 in what respects you have not rested.

19 MR. MICHAEL KOHN: Your Honor, there's

12 0 ' outstanding issues with respect to Ester Dixon notes.

21 There are outstanding issues that we are looking at with

22 respect to motions you requested that we file. We are

' . 23 planning on looking at those issues tomorrow with respect

24 Lto.the filing of additional | motions and thingr of that
p.
d- -25 nature.
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1 With respect.to additional witnesses, at this

2 point we do not believe we are going to call anyes

h~) - . .
.

i
!

'

3 additional witnesses, with the exception.potentially of
!

.r. Mosbaugh. .But currently, we do not intend to call Mr. ;4 M

5 Mosbaugh, but we would like the time to be able to {

6 recollect on our thoughts.and review the record.

-7 CHAIRMAN BLOCH: To recollect your thoughts?
:

8 Would the staff like to. comment on this?
I

9 MR. BARTH: Well, if he has no more witnesses,
.

,

10 Your Honor, I' don't know what he's doing besides not
i

11 resting. I'm confused. !

I

12 CHAIRMAN BLOCH: If you have more witnesses, |

_

13 we'll~ hear them in the morning. If not, you'll be

l )
14 considered to have rested unless you have a motion

15 concerning matters that were surprised by or weren't able

16 to handle. But it would take a motion showing us cause

17 for calling witnesses that you are not prepared to call

'

18 now.

19 MR. MICHAEL KOHN: The only thing we are

p
20 planning to do is review motions and file motions

21 . tomorrow, Your Honor,. outstanding motions that the Board

22 has| invited us to file'.

23 CHAIRMAN.BLOCH: Well thatfhas nothing to do
4

'24 with resting your case.. You.have presented all the
h
D |25 witnesses you have planned to present.
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1 Ths witnt:rcs ara excue:d. They can leava

2 whenever they want to. If they want to stay and listen,
g~-

_ _ _ .

3 they are welcome to.

4 MR. MICHAEL KOHN: That's fine, Your Honor.

5 We do not have --: identified any additional witnesses at

6 this time. So I abide by the Board's ruling.

7 CHAIRMAN BLOCH: Okay. So the business

8 tomorrow,.I understand Intervenor is going to be filing

9 some motions, so they'll be working on those. Mr. Blake

10 is going to-inform people of a few evidentiary odds and

11 ends. We'll handle those first thing on Wednesday

12 morning. Immediately after we handle those, we'll begin

13 with the staff panel. We're in adjournment.

'~')' 14 (Whereupon, at 5:37 p.m., the proceedings were

15 adjourned, to reconvene at 9:00 a.m. the following day.)

16

17

18

19

20

21

22

23

24
.,

~

25
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