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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
+ 4+ 4+ 4+ +

ATOMIC SAFETY AND LICENSING BOARD

In the matter of: : 50-424-0LA-3

GEORGIA POWER COMPANY, et al. : 50-425-OLA-3

Re: License Amendment

(Vogtle Electric Generating : (transfer to
Plant, Unit 1 and Unit 2) i Southern Nuclear)
ASLBP No.
------------------------------ X 93-671-01-OLA-3

Tuesday, September 19, 1995
Hearing Room T 3B45
Two White Flint North
11545 Rockville Pike
Rockville, Maryland
The above-entitled matter came on for hearing,

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

BEFORE:
PETER B. BLOCH Chairman
JAMES H. CARPENTER Administrative Judge
THOMAS D. MURPHY Administrative Judge

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBZRS
1323 AHODE ISLAND AVENUE, N W
(202) 234-4433 WASHINGTON. D C 20005 (202) 234-4433
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CHARLES A. BARTH, ESQ.
JOHN HULL, ESQ.

MITZI A. YOUNG, ESQ.

of : Office of the General Counsel
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
(301) 504-1589
on behalf of the Licensee:
ERNEST L. BLAKE, JR., ESQ.
DAVID R. LEWIS, ESQ.
of : Shaw, Pittman, Potts & Trowbridge

2300 N Street, N.W.
Washington, D.C. 20037

(202) 663-8474

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N W
WASHINGTON, D.C. 20006
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APPEARANCES : (cont.)

JAMES E. JOINER, ESQ.
JOHN LAMBERSKI, ESQ.
WILLIAM WITHROW, ESQ.

of: Troutman Sanders
Nationsbank Plaza, Suite 5200
600 Peachtree Street, N.E.
Atlanta, Georgia 30308-2216

(404) 885-3360

(D
<

MICHAEL D. KOHN, ESQ.
STEPHEN M. KOHN, ESQ.
MARY JANE WILMOTH, ESQ.

of: Kohn, Kohn & Colapinto, P.C.
517 Florida Avenue, N.W.
Washington, D.C. 20001

(202) 234-4663
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(202) 2344433 WASHINGTON, D.C 20006 (202) 234-4433
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Rebuttal, Hill and Ward

BOUND FOLLOWING PAGE 14249
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I1-11
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Ward Exhibit H

3-12-90, letter Hairston
Quality Standard

DG-1A air receiver...
01-21-90, cover Ward

est of Daily air leakage
amount of water...any presr.
amount of water...240 psig

water formation, uir supply

Time line sequence 3542
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14241
P-R-O-C-E-E-D-I-N-G-8
(9:00 a.m.)

CHAIRMAN BLOCH: Good morning. The hearing
will come to order.

The Board is prepared to rule on the motion to
strike testimony of Hill and Ward and conduct additional
discovery. We have already ruled on the motion to strike,
but what we’'re going to rule on this morning is the
individual requests for discovery. Those requests begin
on page 22 of the motion, and the response of -- Georgia
Power beging responding to it on page 13.

You’ll note that with respect to request
number 1, some of the requested documents have b=>n
provided. We deny the remainder of the request, as there
is no good cause explanation as to why the information was
not requested during the lengthy discovery period.

Request number 2 is denied without prejudice
to hearing this matter, if there should be a remedy phase.

Request number 3 is denied on the grounds that
there is already a stipulated demonstrative aid number 4,
and that, therefore, there is no need for further
discovery on the basis for the stipulated exhibif.

Request number 4 is granted, based vu the
detailed showing of cause, company specific request.

Request number 5 is denied, although it may be
NEAL R. GROSS

GOURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W
(202) 2344433 WASHINGTON, D.C. 20006 (202) 234-4433
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14242
relevant to the relief phase.

Request number 6 is also denied with respect
to this phase of the proceeding.

Request number 7 is denied. The root cause of
the failure is not an issve; and, therefore, subsequent
events are not relevant to whether there were wilful
misstatements.

Request number 8 is granted, with respect only
to the MWOs issued during 1990 that have not already been
produced. We don‘t know if there are such MWOs, but we
consider that portion of the request should be granted.

Request number 9 is denied. Relevauc dew
point data are stipulated in Intervenor’s demonstrative
aid number 4, and anything after 1990 is not considered
relevant.

Request number 10 is granted, because we
consider it relevant to the possible cause of che
allegedly defective dew point instruments. I'm sorry, the
possible reuse, not the possible cause, the possible reuse
of allegedly defective dew point instruments.

MR. BLAKE: To the end of ‘91, Judge?

CHAIRMAN BLOCH: The end of ‘91, that's
correct.

Request number 11, we’re going to order as a

matter of an adequate record. We ordered this discovery

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W
(202) 2344439 WASHINGTON, D.C. 20005 (202) 2044433
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in order to assist the Board in having a full
understanding of the issue, but without determining that
the 1995 incident is litigable.

Request number 12 is denied.

Request number 13 is denied. No adequate
showing of cause. Root cauee is not an issue. Not
relevant to misrepresentation.

Request number 14 is granted. We consider it
directly relevant to the testimony that was submitted. Of
course, if there is discovery requested of Cooper, then a
subpoena request should be submitted.

Request number 15 is denied. It is beyond the
scope of this proceeding, and it also was previously
discoverable.

Regquest number 16 we consider overly broad.
However, Georgia Power Company should produce all
documents provided to, and reviewed by or relied on, by
Hill and Ward, with respect to matters directly or
indirectly related to the scope of the witness’' testimony.
So it’'s limited to the scope of the testimony. But to the
extent that there were documents provided to them that
they relied on, those should be provided.

With respect to the requests, these are
requests for the Board to exercise its discretion, and we

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

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE (SLAND AVENUE, NW
WASHINGTON. D.C. 20008 (202) 234-4433
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The first part of request number 2 concerning

completion of the fax tra—=smission that is already part of

Intervenor’'s Exhibit I1I-215 is granted, subject to
possible claims of privilege.

Requeet number 4 is granted, but it may be all
documents to the present, or it may stop if the instrument
was recalibrated and declared back in service. 8o you can
stop the records on Alnor VP 2466, if it’s placed back in
service. Otherwise, it should be from the date to the
present, just to find out what the history of that
instrument is and whether or not it was considered
officially to be defective. Those are all of the grants
on that portion of the order.

We have Mr. Hill and Ward this morning, is
that correct? Do we need to record anything on the record
about the stipulations reached about the other two
witnesses?

MR, MICHAEL KOHN: Your Honor, I don‘t think
we need to put anything on the record at this time. I
think counsel, during a break, can reduce things to
writing, or at some point put it on the record in the
final form.

CHAIRMAN BLOCH: All right.

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

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
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call either of the two w.tnesses.

Well, we just want to make

CHAIRMAN BLOCH:

sure there’s no further argument about what the

gtipulation was, so --

MR. BLAKE: While Mr. Ward and Mr. Hill are

coming, there are two documents today for the parties.
It’'s the rebuttal testimony for this panel of Hill and

Ward, and it’s the affidavit of Lewis A. Ward dated

September 1.

Good morning. Mr. Ward,

CHAIRMAN BLOCH:

Hill, welcome to our proceeding.

welcome back. Mr.

I1‘d like to provide you with some information
about your obligations before we start.

WHEREUPON,

LEWIS A. WARD

AND

HOWARD T. HILL

were called as witnesses by Counsel for the Licensee and,

having first been duly sworn, assumed the witness stand,

were examined and testified as follows:

CHAIRMAN BLOCH: And would each of you please

identify yourselves by name and present position, for the

record?

WITNESS WARD: I'm Lewis A. Ward, and I'm --

my title is now Manager of Engineering and Licensing for

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE. N.W
WASHINGTON. D C. 20006
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WITNESS HILL: My name is Howard Hill. I'm a

Consulting Engineer in private practice.
DIRECT EXAMINATION

MR. BLAKE: Mr, Hill, Mr. Ward, do you have
available to you a copy of a document entitled "Rebuttal
Testimony and Responses to Board Questions of Howard T.
Hill and Lewis A. Ward on Diesel Generator Air Quality
Issues, " dated August 21, 19957

WITNESS WARD: Yes.

WITNESS HILL: I do.

MR. BLAKE: And were each of you involved in
the preparation of this document? And, if so, would you
describe how?

WITNESS WARD: Yes, 1 was prepared -- I was
involved in the preparation of part of this. Basically, I
provided answers for guestions that were outlined for --
by Troutman Sanders.

MR. BLAKE: And are those answers indicated in
this testimony by your name appearing before the response
portion?

WITNESS WARD: Yes.

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

WITNESS HILL: I was also involved in the

preparation of a portion ol this testimony. And as in the

NEAL R. GROSS
COURY REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.
(202) 7344439 WASHINGTON, D.C. 20008 (202) 234-4433
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case of Mr. Ward, I provided answers to questions raised
by the attorneys of, in this case, Shaw Pittman. I

reviewed the -- and commented on tb drafts that were

provided back to me on those answers, and reviewed and

approved the final version.

MR. BLAKE: Now, as corrected by each of you,
is this testimony true and accurate, to the best of your
knowledge and belief, or do you have any additional
corrections to make to it?

WITNESS WARD: I have some corrections to make
to it, on page --

CHAIRMAN BLOCH: Could you hold for just a
gsecond? I need to run to my office.

(Whereupon, the proceedings were off the
record briefly.)

MR. BLAKE: Mr. Ward, you were indicating that
in addition to whatever corrections or modifications you
made in the course of developing the draft testimony, you
still have some corrections to make to this testimony
which is distributed. Can you do those?

WITNESS WARD: Yes. Page 1, line 7, I'm in a
new job position. My title is now Engineering and
Licensing Manager. And the rest of them are typographical
errors. Page 12, line 17, the last word should be

"orifice" instead of "office." Page 13, line 2, the last

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W
(202) 2344433 WASHINGTON, D C. 20006 (202) 234-4433
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word should be "orifice."

MR. MICHAEL KOHN: What page?

WITNESS WARD: 13, line 2, last word. On
page 18, line 1, the date should be May 3, instead of
May 30. And that's all.

MR. BLAKE: Mr. Hill, do you have any
additional corrections to make?

WITNESS HILL: I have no additional
corrections. To the best of my knowledge, it‘s true and
accurate testimony.

MR. BLAKE: Now, with those corrections, is
the testimony correct and accurate, to the best of your
knowledge and belief, both of you?

WITNESS WARD: Yes.

WITNESS HILL: It is.

MR. BLAKE: And do you adopt it as your
testimony in this proceeding?

WITNESS WARD: I do.

WITNESS HILL: 1I do.

MR. BLAKE: Judge Bloch, I would ask that this
testimony, the rebuttal testimony of Howard T. Hill and
Lewis A. Ward be accepted into evidence in this proceeding
and be physically incorporated into the record just as
though read.

CHAIRMAN BLOCH: Gentlemen, do you understand
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE. NW
(202) 234-4433 WASHINGTON, D C 20008 (202) 234-4433
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that when we do this, it’s the same as if you had read the
testimony or spoken the testimony aloud in the hearing?

WITNESS WARD: Yes.

WITNESS HILL: Yes.

CHAIRMAN BLOCH: Both witnesses have indicated
that they understand. The testimony is admitted and may
be bc into the tranecript at this point.

MR. BLAKE: Do you have available to you,
along with the testimony, a document, Mr. Hill, entitled
"Professional Resume, Howard T. Hill, Consulting
Engineer"? This document would have been attached to the
testimony as your Exhibit A.

WITNESS HILL: I have that document.

MR. BLAKE: And are you familiar with this and
prepared to answer questions about it?

WITNESS HILL: Yes, I am.

MR. BLAKE: Mr. Ward, is there attached also
to this testimony a document entitled "Hill/Ward Exhibit
B, Vogtle Experience with Calcon Sensors and Diesel
Generator Trip Circuits"?

WITNESS WARD: Yes.

MR. BLAKE: And are you familiar with this
document and prepared to answer questions about it?

WITNESS WARD: Yes.

MR. BLAKE: And is there also, Mr. Ward,
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, NW
(202) 234-4430 WASHINGTON, D C 20008 (202) 234-4433




August 21, 19985

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSICN

Before the Atomic Safety and Licensing Board

In the Matter cf Docket Nos. 50-424-OLA-3

$0-425-0LA-3
GEORGIA POWER COMPANY,

et al. Re: License Amendment

(Transfer to

Southern Nuclear)

(Vogtle Electric Generating Plant,
Units 1 and 2)

— i St S St

ASLBP No. 93-671-01-OLA-3

REBUTTAL TESTIMONY AND RESPONSES TO BOARD QUESTIONS OF
HOWARD T. HILL
AND
LEWIS A. WARD
ON
DIESEL GENERATOR AIR QUALITY ISSUES
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REBUTTAL TESTIMONY AND RESPONSES TO BOARD QUBSTIONS OF
HOWARD T. HILL AND LEWIS A. WARD

Q. PLEASE STATE YOUR NAME AND POSITION.
A. (Hill) My name is Howard T. Hill. I am a Consulting Engineer
located in Novato, CA.

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

Manager for the Vogtle Project in Birmingham, Alabama.

Q. WHAT ARE YOUR PROFESSIONAL QUALIFICATIONS?
A. (Hill) My professional quaii!icationl are summarized on my
resume, which is attached hereto as Exhibit A.

(Ward) A summary of my professional qualifications was
previously attached as Exhibit A to my prefiled testimony on air

quality issues and admitted into evidence as GPC Ex. II-S9.

Q. WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?

A. (Hill, Ward) The purpose of this rebuttal testimony is to
respond to several issues raised in the Pre-Filed Testimony of
Allen L. Mosbaugh concerning diesel air quality, licensing
requirements, and dew point measurements. An additional purpose of
this testimony is to respond o various questions raised by the

Atomic Safety and Licensing Board.

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

A. (Hill) I have 29 years of varied engineering experience,
principally in the fields of testing, measurements, and failure
analysis. This includes over 15 years in the area of reactor

containment leakage rate testing. My work in containment leakage
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rate testing includes determination of water vapor concentrations
in containment atmoepheres, and assessment of condensation and
evaporation under various pressure and temperature conditions. I
have developed numerous schemes for improving the reliability of

measurements and interpretation of data.

Q. DR. HILL, PLEASE DESCRIBE YOUR FAMILIARITY WITH THE DIESEL AIR
START SYSTEM AT PLANT VOGTLE.

A. (Hill) I have personally reviewed documents, including
drawings, specifications, and design criteria for the diesel air
start system at Plant Vogtle. In addition, I visited the site and
perscnally inspected the diesel buildings. I interviewed several
Georgia Power perscnnel who are familiar with the diesel air start
system at Plant Vogtle. I also studied the control logic system

and walked down the 1A diesel air start system.

LICENSING REQUIREMENTS FOR VOGTLRE DIBSEL AIR START SYSTEM

Q. MR. WARD, ON PAGE 17 OF MR. MOSBAUGH’'S RETYPED PREFILED
TESTIMONY, HE ASSERTS THAT "THE PLANT VOGTLE FSAR COMMITS TO
MEETING THE DEWPOINT REQUIREMENTS OF THE ISA STANDARD [ISA 87.3-
1975]." ON PAGE 19 OF MR. MOSBAUGH'S RETYPED PREFILED TESTIMONY,
HE CLAIMS THAT *THE ISA STANDARD REQUIRES 32°F DEWPOINT AIR OR
LOWER . . . ." DO YOU HAVE AN OPINION ON THIS TESTIMONY?

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

$7.3-1975 to the diesel generator starting system. The diesel
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generator starting system is addressed in Section 9.5.6 of the
FSAR, previously admitted as Board Ex. 3 and GPC Ex. II-98(B).

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

Q. MR . WARD, WHAT DEW POINT COMMITMENTS ARE MADE IN SECTION 9.5.¢
OF THE FSAR?

A. (Ward) FSAR Section 9.5.6.2.2, which describes the system
operation, states that the pressure dew point of the air dryers is
factory set at 35°F, which is more than 10°F below the minimum
design temperature of S0°F for the diesel generator rooms. The
FSAR Table 9.5.6-1 (Sheet 1) lists S0°F as the dew point of air
leaving the dryer. This design was accepted in Section 9.5.6 of
the NRC Staff’'s Safety Evaluation Report, previously admitred as

Board Ex. 4.

Q. DR. HILL, IS THE NRC's ACCEPTANCE OF THE VOGTLE DIESEL START
AIR SYSTEM CONSISTENT WITH NRC GUIDANCE?

A. (Hill) In my opinion, it is. The NRC's Standard Review Plan
has a specific chapter on emergency diesel engine starting systems,
Chapter 9.5.6. Section II.4 provides suygested acceptance criteria
for starting air, and provides that "starting air should be dried
to a dew point of not more that 50°F when installed in a normally
controlled 70°F environment, otherwise the starting air dew point
should be controlled to at least 10°F less than the lowest expected
ambient temperature.* It is my opinion that the diesel startinrg

air syetem addresses this guidance in two ways. Pirst, the dryer
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set point for dew point is set at 35°F, which is more than 10°F
below the minimum design temperature in the diesel generator
building. Second, the heaters in the diesel generator building are
gset at 60°F, so that the maximum allowable dew point (50°F) is
still at least 10°F below the minimum expected temperature. It is
particularly notable that the SRP chapter on the diesel starting

air system makes no reference to ISA §7.3.

Q. MR. WARD, MR. MOSBAUGH’S RETYPED PREFILED TESTIMONY (PAGES 16-
20) AND CROSS-EXAMINATION TESTIMONY (TR. 8504-09), OPINES
EXTENSIVELY ABOQUT ISA STANDARD §7.3-1975 BEING A LICENSING
REQUIREMENT FOR PLANT VOGTLE. DO YOU HAVE ANY FURTHER COMMENTS ON
THIS TESTIMONY?

A. (Ward) Yes, I do. Mr. Mosbaugh’'s testimony appears to assert
that the ISA Standard operates as a requirement for Vogtle based on
two FSAR sections, namely Sections 9.5.6 and 1.9.68.4, and Georgia
Power's response to Generic Letter 88-14.

With respect to FSAR Section 9.5.6, Mr. Mosbaugh has referred
to FSAR Table 3.2.2-1, which is cited in this section, as the
source for the codes and standards applicable to the diesel
starting and control air system. Table 3.2.2-1, however, merely
identifies construction codes. The applicable portion of that
Table s.ates that the air compressors and dryers are designed in
accordance with manufacturer’'s recommendations, and makes no
reference to the ISA Standard. The air receivers are built in

accordance with ASME Boiler and Pressure Vessel Code Section III
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requirements. Again, there is no reference to the ISA Standard.

FSAR Section 1.9.68.4, "Regulatory Guide 1.68.3, April 1982,
Preoperational Testing of Instrument and Control Air Systems,"
(Staff Ex. II-2) describes Georgia Power's position regarding this
regulatory guide. Therein, Georgia Power indicates that it follows
the ISA Standard for the Vogtle instrument air system but no such
commitment is made regarding the separate and distinct diesel
starting air system. Moreover, both the position in FSAR Section
1.9.68.4 and Regulatory Guide 1.68.3 are applicable to
preoperational testing. These positions are not applicable to
plant operations.

Finally, in its response ¢to NRC Generic Letter 88-14
(Intervenor Ex. II-13), Georgia Power conmitted to the ISA standard

for the jpstrument air system and not for the diesel air start
gsystem. Page 9 and Table 6 of the Georgia Power response identify

all "active valves" in the jpstrument air system, but the Diesel
Generator Air Start valves are not listed. Page 3 of the Georgia
Power response provides a separate discussion of the commitment of
the diesel air start system. It states that the maximum dew point
acceptance criteria for the diesel air start system is established
at 50°F at systenm pressure, with a reference to FSAR Table 9.5.6-1.
Therefore, Mr. Mosbaugh's contention that Plant Vogtle is committed

to the ISA standard for the diesel air start system is incorrect.
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Q. MR. WARD, IS THE DIESEL AIR START SYSTEM, INCLUDING ANY
CONTROL LINES, PART OF THE VOGTLE INSTRUMENT AIR SYSTEM?

A. (Ward) No. The Vogtle Instrument Air System (or Compressed
Air System) is a separate system addressed in a different FSAR
section, Section 9.3.1. The specific components included in the
Instrument Air System are identified on the schematics that are
included in FSAR Section 9.3.1. Neither the diesel starting air
system nor any of its control lines are included in these system

drawings, nor are the systems physically connected.

Q. DR. HILL, ON PAGE 18 OF MR. MOSBAUGH'S TESTIMONY, HE SAYS THAT
"[(T]HE DEW POINT AT LINE PRESSURE SHALL BE AT LEAST -7.8 DEGREES C
(18°F) BELOW THE MINIMUM TEMPERATURE TO WHICH ANY PART OF THE
INSTRUMENT SYSTEM IS EXPOSED AT ANY SEASON OF THE YEAR." DO YOU
HAVE ANY OPINION ON THIS TESTIMONY?

A. (Hill) Yes. Mr. Mosbaugh’s assertion is based on ISA S7.3,
which Mr. Ward stated above is inapplicable. In any event, both
Mr. Mosbaugh and the ISA standard are in error in converting
between Fahrenheit and Centigrade temperature differencee. The
7.8°C differential specified in the standard corresponds to

14.04°F, not 18°F, as asserted in Mr. Mosbaugh's testimony.

ALLEGATIONS OF MOISTURE IN THE DIRSEL ALR SYSTEM
Q. DR. HILL, MR. MOSBAUGH CLAIMS THAT THE CAUSE OF THE DIESEL

FAILURES ON MARCH 20, 1990 IS THE PRESENCE OF MOISTURE IN THE
DIESEL AIR START SYSTEM. ON PAGE 18 OF MR. MOSBAUGH'S RETYPED
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PREFILED TESTIMONY, HE SAYS THAT "LOCAL COLD SPOTS EXISTED AT

VOGTLE BECAUSE LARGE OUTSIDE AIR INTAKES DIRECTLY BLOW ON PORTIONS
OF THE VOGTLE DIESEL AIR SYSTEM." 00 YOU HAVE AN OPINION ON THIS
TESTIMONY?

A. (Hill) Yes. It is my opinion that Mr. Mosbaugh is incorrect.
There are several features in the diesel air system that refute his
assertion. First, the diesel building is thoroughly heated and
well insulated. Electric heaters mounted on the aiesel room wall
are set to turn on when room temperature drops to 60°F. The
control cabinet in the diesel building is individually heated as
well. That heater turns off only when temperature inside the
cabinet reaches 100°F. Even when the diesel is not running it
radiates heat supplied by the jacket water and lube o0il warming
sysctems. These systems maintain the water and oil temperature at
approximately 150°F.

Second, the ventilation system in the diesel room minimizes
the possibility of any cold spots. The normal ventilation system
will draw air in through the lower level intakes, but tlLe
ventilation fan that draws in the air does not activate until the
room temperature reaches 85°F and turns off again when the
temperature is reduced to 65°FP. The intake louvers close when the
fan shuts off. This would not result in "blasts" of cold air, as
Mr. Mosbaugh asserts on page 21 of his retyped prefiled testimony.
The air streams from the lower level intakes would not flow across

the control air lines, because those linees are shielded by the
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engine, the steel checker plate trench cover, and the control panel
cabinet enclosure.

A different ventilation system operates when the diesel is
runniig. Engineered Safety Feature ("ESF") fans start
automatically when the diesel starts, and draw air in through the
upper level intakes in the diesel building. This air is directed
down toward the engine and discharges out of the lower level
louvers. This air could flow across some control air lines running
acroes the top of the engine. However, when the diesel operates,
it generates considerable heat, which would probably prevent the
contreol air lines from cooling to any significant extent. The ESF
fans stop when the diesel shuts down. When the ESF fans stop, the
louvers automatically close.

In sum, because of the redundant sources of heat in the diesel
building and the configuration and specifications of the
ventilation system (as discussed above), it seems virtually
impossible that a significant cold blast of air would enter the

room and chill hundreds of feet of stainless steel tubing.

Q. ON PAGF 21 OF MR. MOSBAUGH'S RETYPED PREFILED TESTIMONY, HE
SAYS THAT HIS "EXPERIENCE AT VOGTLE WAS THAT THE AIR RECEIVERS WERE
NORMALLY WARM TO THE TOUCH." DO YOU HAVE AN OPINION ON THIS
TESTIMONY?

A. (Hill) Yes. Air receivers are not normally warm to the touch.
The air receivers may warm up slightly when the compressors are

running to recharge them, but even then because air receivers have
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iarge metal surface areas, they quickly return to ambient room
temperature. I have personally verified this at Plant Vogtle by
touching one or two of the receivers.

(Ward) I have the same observation after touching the

receivers on many occasions.

Q. ON PAGE 42 OF MR, MOSBAUGH'S RETYPED PREFILED TESTIMONY, HE
SAYS THAT DIESEL TRIP #134 INVCLVED A HIGH JACKET WATER PRESSURE
CIRCUIT. DO YOU HAVE AN OPINION ABOUT THIS TESTIMONY?

A. (Ward, Hill) Yes, there is no such instrument/sensor. The
trip associated with diesel start #134 did not involve a high
jacket water pressure circuit because no such sensor/circuit

exists.

Q. DR. HILL, ON PAGE 6% OF MR. MOSBAUGH'S RETYPED PR_FILED
TESTIMONY, HE CLAIMS THAT DIESEL AIR SYSTEM DEW POINTS MEASURED
ABOVE S0°F AT THE AIR RECEIVER WOULD MAKE AIR QUALITY
UNSATISFACTORY AND WOULD VIOLATE THE ISA STANDARD ON INSTRUMENT AIR
QUALITY. DO YOU HAVE AN OPINION ON THIS TESTIMONY?

A. (Hill) Yes, I do. 1In the first place, as Mr. Ward discussed
above, the ISA standard does not govern the design of the diesel
air start wsystem. If, however, 1 were going to apply this
Standard, I would apply it only to actual control elements, such as
the 60 peig portion of the system. Applying the Standard in this
manner, the dew point would only have to be kept below the Standard

after the pressure regulator in the ccutrol cabinet.
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Q. DR. HILL, ON PAGE 84 OF MR. MOSBAUGH'S RETYPED PREFILED

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

WOULD PASS THROUGH THE FILTER UNIMPEDED AND INTO THE PNEUMATIC

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

THE DEW POINT, IT WOULD FORM WATER. DO YOU HAVE Alf OPINION ABOUT

THIS TESTIMONY?

A. (Hill) Yes, I do. As I understand Mr. Mosbaugh's position, he

postulates that water vapor condenses in the 60 psig control lines

and that this affects the performance of the diesel air system.

Mr. Mosbaugh’s contention is without merit. First, in order for
the quantity of condensate to be sufficient to affect system
performance, there would have to be some continuous makeup flow
through these lines. The amount of water vapor in a still control
line cannot physically condense to a significant quantity of liquid
water. Second, the continuous makeup flow passes through the 240
psig control air supply line which is alongside of and at the same
temperature as the control (trip) lines. The dew point of the
vapor in the 240 psig lines is on the order of 30°F above that in
the 60 psig lines. If vapor condenses in the 60 psig lines, it
must condense at a more rapid rate in the 240 psig line. The
condensate in the 240 peig line would eventually fill this line and
enter the filter bowl in the diesel control panel where it would be
trapped below the baffle disc. If water has never been found in
the filter bowl at Plant Vogtle, it is extremely unlikely that

there has ever been any condensation in the 60 psig contrcl lines
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(particularly those inside the cabinet where elevated temperature

is maintained by a heating strip).

Q. DR. HILL, ON PAGE 86 OF MR. MOSBAUGH’'S RETYPED PREFILED
TESTIMONY, HE SAYS THAT "LOWERING AIR PRESSURE REDUCES THE DEW
POINT, BUT IT DOES NOT CHANGE THE AIR QUALITY COMMITMENT GPC MADE
TC THE NRC IN THE GENERIC LETTER RESPONSE." DO YOU HAVE AN OPINION
AS TO THIS TESTIMONY?

A. (Hill) Yes, I do. As I understood Mr. Mosbaugh’'s testimony
during the hearing (Tr. 8563-8570), he asserts that condensation in
the 60 psig control lines causes a malfunction of the control
system which results in spuri.us diesel trips. On page 86 of his
retyped prefiled testimony he claims that it is not important that
the dew point in the 60 peig lines is well below that in the 240
peig line, because of Georgia Power’'s commitment to the NRC. The
lower dew point, however, is significant if one is evaluating the
likelihood of condensation occurring in the control lines. The
lower dew point not only makes such condensation extremely unlikely

but also provides considerable margin in the control air system

design.

Q. DR. HILL, ON PAGE 94 OF MR. MOSBAUGH'S RETYPED PREFILED
TESTIMONY, HR ASSERTS THAT THERE WAS A 16-OUNCE GLASE JAR HALF-
FILLED WITH A WATERY PLUID THAT WAS IN TIE CONTROL AIR TUBING LINES
FOR BEDG 1A. DO YOU HAVE AN OPINION AS TO THIS TRSTIMONY?

11
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A. (Hill) Yes, I do. This amount (f water (about 8 ounces) is
enough to f.ll 20 feet of 3/8 inch tubing. I cannot come up with
any reasonable scenario that would account for the accumulation of
even a small fraction of that quantity of water in the control air
lines. To assess the possibility of such condensation, I
congidered an extreme scenario, where the dew point in the receiver
is 86°F (the highest revorted dew po.nt in EDG 1A receivers), and
the temperature in the wvicinity of control lines is 35°F (1%
degrees below the minimum design temperature of the room and 25
degrees below the heater get point). According to my calculations,
to condense 8 ounces of liquid under these conditions would require
cooling 2500 cubic feet of 60 psig air.

To put this volume in perspective, control air |is
continuously supplied to 6 groups of sensors; high pressure
crankcase, low pressure turbo oil, low pressure jacket water, high
vibration, high temperature engine bearings, and high temperature
lube 0il. Each sensor is supplied through a 0.006 inch office
located in the control cabinet. Under a worst case (conservative)
leakage scanario all six sensors and/or intercomnecting tubing
joints are postulated to leak sufficiently to induce maximum
possible flow through each orifice. In reality, only two sensors
(low pressure turbo lube o0il and low jacket water pressure) vent
with the engine shut down. Maximum, or critical, velocity of flow
through an orifice is about 1130 ft./sec. at a temperature of 70°F
(this varies from about 1100 ft./sec. at 40°F to 1160 ft./sec. at
100°F). The area of an individual orifice is 0.0000283 square

12
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inches. The maximum volumetric rate of flow to all six sensor

lines i 6 x 1130 x 0.0000283/144 (the divisor 144 converts orfice
area in square inches to square feet) = 0.00133 cubic feet per
second. At this flcws rate, 2500 cubic feet of air will leak from
the system in 2500/0.00133 = 1,800,000 seconds or, about 22 days,
during which time the tubing must be continuously expcsed to 35°F
air. Based on the foregoing, I consider it highly unlikely that
2,500 cubic feet of air (a large quantity of air) would flow
through the control lines to make up leaks during the brief
duration of the extreme temperature conditions postulated.

In addition, the high jacket water temperature and low
pressure lube oil lines (the two that tripped) are not pressurized
when the 4iesel is not operating. Therefore, condensation in those

lines would be impossible unless the diesels are running.

= 8 DR. HILL, IF THE WATER THAT MR. MOSBAUGH ASSERTS WAS FOUND IN
THE CONTROL LINES COULD NOT HAVE CONDENSED THER!, WHERE ELSE COULD
IT HAVE COME FROM?

A. (Hill) The only other possible source of a significant volume
of water would be from water condensed in the 240 psig supply line
and scmehow subsequently transmitted into the control lines. This
poseibility too, however, is not realistic. Assuming
hypothetically that water condensed in the 3/8 inch tubing which
supplies high pressure (240 +/- psig) air to the diesel air start
system control cabinet during operation of the system, then this

water would travel along various routes to reach the control lines.
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In the process, numerous components and tubi 'Y runs inuvide the
cabinet would be flooded.

First, the water would have to pass through the filter which
is located near the bottom of the cabinet. Water would have to
completely £i11 the filter assembly before any would pass through
to the regulator. Due to the construction of the filter, it is
unlikely that the water in the lower part of the collection bowl
will quickly evaporate after inlet air conditions return to normal
(40 +/- F dew point). This water is trapped below a baffle and is
well shielded from air flow through th: filter assembly. This
water would be observed during filter element changeout.

Second, water exiting the filter would flood the regulator,
which is at the same level as the filter, and then pass into the
maze of tubing within the cabinet. Any water passing to the
control system mother board would probably flood the vertical
tubing between the regulator and that board. If there were any
leaks, the water would pass into the sensors.

At the time of the Site Area Emergency, the Low Fressure Lube
0il and High Temperature Jacket Water trip lines were pressurized
through logic elements following a diesel start signal. Once
pressurized, these lines were maintained at pressure by small bleed
flows through memory elements. Air for the bleed flow is supplied
by the regulator and passes through various componente on the logic
boards. If the regulator is discharging water, the path through
the various logic elements to the trip lines would eventually flood

if there were any trip line or sensor leakage.
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Pressurized air from the regulator is continuously applied to
numerous solenoid and manually actuated valves, most of which pass
this air to logic elements when actuated. If the regulator is
discharging water, the tubing and logic elements downstream of
these valves would flood when the valves actuate.

While the control system logic is fairly complex, it is clear
that any leakage from the Low Pressure Lube 0il and High
Temperature Jacket Water Temperature trip lines or sensors would
result in water flowing through many of the logic elements while
the diesel is running. Entry points for water are continuously
pressurized ports on the mother board as well ae the various valves
which port pressure to different logic elements depending on mode
selection (test bypass, maintenance, etc.).

The end result of water flowing through the above pathways is
that many of the logic elements and much of the tubing in the
control cabinet would become flooded after some period of diesel
operation. It is difficult to imagine that this would not have
some ongoing negative impact on control system operation which

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

Q. DR. HILL, ON PAGRERS 97-98 OF MR. MOSBAUGH'S RETYPED PREFILED
TESTIMONY, HE SAYS THAT ANOTHER INDICATION THAT VOGTLE HAD WATER IN
THE DIESEL AIR SYSTEM WAS THAT THERE WAS A DESIGN CHANGE INITIATED
BECAUSE WATER WAS ACCUMULATING IN THE DIESEL AIR COMPRESSOR
CRANKCASE OIL. DO YOU HAVE AN OPINION AS TO THE VALIDITY OF THIS
TESTIMONY?

15
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A. (Hill) Yes, I do. Finding water in the compressor crankcase
©il is not unexpected and has no bearing on the quality of air
leaving the dryers. The dryers are provided to extract water fron
the moist air discharged by the compressors. Condensation can
occur in the compressor cylinders and/or crankcase. Some air leaks
through the gaps in the piston rings and any water condensed in the
cylinders will eventually leak through these gaps. Since the
compressors run intermittently, the crankcase ¢il never heats up to

the point at which the water would boil off.

Q. MR. WARD, ON PAGE 96 OF MR. MOSBAUGH'S RETYPED PREFILED
TESTIMONY, HE IMPLIES THAT WATER HAD "POURED OUT" OF THE DIESEL
TRIP LINES AND THAT MR. BURR WOULD HAVE REPORTED THIS TO YOU. DO
YOU HAVE ANY COMMENT ON THIS TESTIMONY?

A. (Ward) Yes, I do. I do not recall that Mr. Burr told me of
any water pouring out of the diesel trip lines. I believe that I
would have recalled such a ccaversation, given the potential
significance of such an issue in light of the events following the
Site Area Emergency. Moreover, my notes taken contemporaneously
with the events following the Site Area Emergency do not reflect

guch a statement.

Q. MR. WARD, MR. MOSBAUGH CLAIMS THAT NONE OF THE JACKET WATER
SWITCHES COULD HAVE ACTUATED ON MARCH 20, 1990 BECAUSE OF
MISCALIBRATION, SINCE THE TRIP SET POINTS WERE MEASURED ON MARCH 30
AND FOUND WELL ABOVha THE ACTUAL JACKET WATER TEMPERATURES THAT

16
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WOULD HAVE BEEN OBSERVED ON MARCH 20. DO YOU HAVE ANY COMMENT ON
THIS TESTIMONY?

A. (Ward) Yes, I do. One of the Jacket Water Temperature
Switches (1-TSH-19112) on DG 1A that was in place on the engine on
March 20, 1990, had the foliowing history:

The switch was installed new on November 19, 1589. It was
calibrated in a water bath, was found to be correctly set from

the factory at 199.4°F, and was not readjusted.

On March 1, 1950, this switch was calibration checked as part
of the outage overhaul of DG 1A. The as-found setpoint
(average of 3 tests) was 210.4°F. The switch was reset down
to 203.1°F (average of 3 more tests). Thus, it would have
been maintained at elevated temperature for a period of time
which should have produced an agtual setpoint lower than

203.1°P.

On March 30, 1990, the switch was removed from the DG for
testing. The as-found setting was 186.2°F, based on 3 tests.
It was adjusted upward to 199.9°F, based on 3 tests. Again,
the uncontrolled time at elevated temperature should have
produced actual setpoints lower than those recorded. The
switch, however, was also noted to be leaking at more than
20°F below setpoint and was replaced with a new one on March
31, 1990, and the old switch was quarantined.

17
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On May 30, 1990, this switch was tested at Wyle Laboratories.
The as-found setpoint was 162.2°F and 162.6°F, based on 2

tests under controlled test conditions.

Therefore, I do not believe that the as-found or as-left data taken
on March 1, 1990 (before the Site Area Emergency) or on March 30,
1990 (after the Site Area Emergency) accurately reflected the
actual setpoint of the switch on March 20, 19%0. Since the as-
found setpoint, using inconsistent test methods on March 30, 1990,
was significantly lower than it had been only days before, and the
switch was leaking more than 20°F below its setpoint, I believe
that it is very possible that it tripped during the Site Area

Emergency at around 165°F normal temperature.

RESPONSE TQ BOARD QUESTIONS CONCERNING APPENDIX I TC NURERG-1410

Q. MR. WARD, WERE YOU ASKED AT THE HEARING ON JUNE 8, 1995 ABOUT
THE INFORMATION PROVIDED IN APPENDIX I TO NUREG-14107

A. (Ward) Yes. Judge Bloch asked me a series of questions about
Appendix I to NURBG 1410. Judge Bloch asked me: "Did you notice
that in Appendix I, there was only one of all of the reports that
might have been made in which there wags a resolution where you
found out what happened?® I said: "Again, I'm not sure that every
entry that was made in the NURBG is accurate." Judge Bloch asked

"But you went over the original data, how is it inaccurate? Were
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any of the MWOs resolved by a disposition that showed the reason
for the failure, do you recall?" I said: "I believe t'iere were
some that had much more information than is portrayed in here, but
I can't say." Judge Bloch then asked "Well, I'm sure they may have
had more information, but did they have the reason for the event
occurring?" I responded that: "I can‘t say -- sit here and

recall.” Tr. 7894-95 (June 8, 1995).

Q. DO YOU NOW HAVE ADDITIONAL INFORMATION THAT IS RESPONSIVE TO
JUDGE BLOCH’'S QUESTION?

A. (Ward) Yes. Since my testimony on June 8, I supervised a
review of the underlying documents used to generate the information
presented in Appendix I to NUREG-1410, including the Maintenance
Work Orders. Based on that review, I have determined that there is
additional information provided in the underlying documents that is
not found in Appendix I. This additional information is attached
hereto as Exhibit B. This BExhibit compares the information
presented ian Appendix I and the information found in the underlying
documents, along with my opinions regarding the cause of several of
the instrument malfunctions reported in Appendix I.

In addition, in a recent letter from NRC Region II, the NRC
states that they did not disagree with Georgia Power’'s earlier
exception to NURBG-1410 regarding Calcon nensor failures. The
letter is attached hereto as Bxhibit C. The letter also states
that no current violations were identified regarding these sensors,

that previous deficiencies have been corrected, and that "no
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14250
attached to it -- this testimony -- Hill/Ward Exhibit C, a

twc-page letter from the NRC to Georgia Power Company,

dated August 14, 1995, on resolution of outstanding issue

associated with California control switched used on
emergency diesel generators?

WITNESS WARD: Yes.

MR. BLAKE: And are you familiar with this
document and prepared to answer questions about it?

WITNESS WARD: Yes, I am.

MR. BLAKE: Judge Bloch, I would ask that
these three documents -- Ward/Hill -- Hill/Ward Exhibits
A, B, and C -- be marked as GPC Exhibits I1I-195, 196, and
197. and be accepted into evidence.

CHAIRMAN BLOCH: Granted.

(Whereupon, the above-referred to
documents were marked as GPC
Exhibits Nos. II-195, II-196, II-197
for identification, and were
received into evidence.)

MR. BLAKE: They are quite small. They've
been distributed, along with the testimony. It might make
sense to have them incorporated, right along as a package,
with the testimony at this point.

CHAIRMAN BLOCH: Granted.

MR. BLAKE: Mr. Ward, do you have before you a
NEAL R. GROSS
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GPC Exhibit II- /74
Hill/Ward Exhibit B

YOGTLE EXPERIENCE WITH CALCON SENSORS IN
DIESEL GENERATOR TRIP CIRCUITS

3.1 Vogtle 1 (8/14/85)

Appendix I states: “A 'ube oil pressure sensor (Model B4400) was discovered with a setpoint
out of calibration low and was recalibrated. The cause of the setpoint drift
was not determined.”

Response: This date appears to be in error. Refer to Line 3.4 below.
32 Vogtle 1 (8/17/85)

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

Response: This appears to be a duplicate of line 3.7 below.
3.3 Vogtle 1 (8/17/8%)

Appendix [ states: “A Calcon lube oil low 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 date appears to be in error. Refer to line 3.4 below

34 Vogtle 1 (8/19/85)

Appendix | states: “A Calcon lube oil low 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: All five of the lube oil pressure switches (1PS-4749 A, B, C, D, and E) for
DGI1A received their initial calibration under Construction Acceptance Test
procedure CAT 85-2204. This procedure established the correct VEGP
setpoints on these new switches; thus there was no setpoint drift since there
was no previous setpoint.
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3.5 Vogtle 1 (8/19/85

Appendix I states: “A Calcon jacket water low pressure sensor (Model B4400) was discovered
with a setpoiat out of calitration high and was recalibrat>d. The cause of
the setpoint drift was not determined.”

Response: This was the initial calibration of 1PSL-19114 for DG1A, under Procedure
CAT 85-2204. No setpoint drift could have occurred.

3.6 Vogtle 1 (8/20/85)

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

Response: This was the initial calibration of 1TSH-19110 for DG1A, under Procedure

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

3.7 Vogtle 1 (8/20/85)

Appendix I states: “A Calcon jacket water high temperature sensor (Model A-3500-W3)
during construction acceptance testing was discovered with a setpoint out of
calibration high and was recalibrated. The cause of the setpoint drift was
not determined. ”

Response: This was the initial calibration of 1TSH-19111 for DG1A, under Procedure

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

3.8  Vogtle 1 (8/24/85)

Appendix I states: “A Calcon low turbo oil pressure sensor (Model B4400) during
construction acceptance testing was discovered with a setpoint out of
calibration low and was recalibrated. The cause of the setpoint drift was
not determined. ”

Response: This date appears to be in error. Refer to Line 3.4 above for 1PSL-4749C.



3.9 Vogtle 1

Appendix I states:

Response:

(10/28/85)

“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. "

During construction testing of the DG, the System Engineer wrote MWO
18511662 to perform an in-place calibration of DG1B switches 1TSH-
19117, ITSH-19118, and 1TSH-19119, using the permanently installed DG
air tubing instead of a bench test rig in the shop. They were found out-of-
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.

3.10 Vogtle 1 (11/14/85)

Appendix | states:

Response:

3.11 Vogtle 1
Appendix | states:

“A Calcon jacket water high temperature sensor (Model A-3500-W3) failed
and was replaced. The cause of the failure was not determined.”

MWO 18512461 was written on this date, during construction testing, and
states to replace switch ITSH-19119 on DG18 with an acceptable switch.
MWO 18512094 was written on 11/5/85 and states that the switch is
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
leakage due to debris in the valve, which was later determined to be a
problem.

(12/10/85)

“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. "

The System Engineer wrote MWO (8513689 to perform an in-place
calibration of DG1A switch 1TSH-19111 during construction testing of the
DG. It was found out-of specification low (185F) when compared to the
previous satisfactory bench test. That change could have been due to a
difference in calibration techniques, drift, or a combination of these factors.



3.12 Vogtle 1

Appendix I states:

Response:

(12/11/85)

“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. "

This was the initial calibration of 1TSH-19112 for DG1A, under Procedure

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

3.13 Vogtle 1 (2/11/86)

Appendix I states:

Response:

3.14 Vogtle 1

Appendix | states:

Response:

“A Calcon lube oil low pressure sensor (Model A-3500-W3) was found
with a setpoint out of calibration low and was recalibrated. The cause of
the setpoint drift was not determined.”

This was the initial calibration of 1TSH-19146 for DG1A under Procedure
CAT 85-2204. No setpoint drift could have occurred. This switch is a
temperature sensor and not a pressure sensor, as stated in the NUREG, and
the calibration was actually performed on 1/3/86.

(12/22/86)

“A Calcon iube oil low pressure sensor (Model B4400) would not calibrate
in specification and was replaced. The cause of the maifunction was not
determined. ”

MWO 18624684 states to obtain a new turbocharger low pressure turbo oil
trip sensor and to replace 1PS-4749D on DGI1A. The MWOQ does not state

that the sensor “would not calibrate in specification.” The source of this
statement in the NUREG could not be determined.



3.15 Vogtle 2 (1/24/88)

Appendix [ states:

Response:

3.16 Vogtle 2
Appendix I states:

Response:

“A Caicon vibration switch sensor (Model E4600) was found defective and
replaced with new vibration switch. The cause of the malfunction was not
determined. "

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.

(2/5/88)

“A Calcon low turbo vil 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.”

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

3.17  Vogtle 2 (2/26/88)

Appendix I states:

Response:

“A Calcon lube oil high temperature sensor (Model A-3500-W3) was
discovered with a setpoint out of calibration low and was recalibraied.
The cause of the setpoint drift was not determined.”

The System Engineer wrote MWO 28801450 to perform an in-place
calibration check of 2TSH-19153 on DG2B during construction testing.
The as-found setpoint for this switch was out-of-specification low (190F).
This occurred 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)

Appendix | states:

Response:

“A Calcon vibration detector sensor (Model E460() was replaced due to a
defective switch. The cause of the defective switch was not determined.”

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



3.19 Vogtle 2 (4/21/88)

Appendix | states:

Response:

3.20 Vogtle 2

Appendix I states:

Response:

“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.”

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
had an as-found setpoint of 158.6F, which was approximately 40F lower than
the initial setpoint one month earlier. This difference couid have been due to
drift, as assumed in the NUREG, but was more likely a result of differences
in calibration techniques.

(4/24/88)

“Three Calcon high jacket water temperature sensors (Model A-3300-W3)
were discovered with setpoint out of specification low and were recalibrated.
The cause of the setpoint drift was not determined. ”

MWO 28803648 reported that three JW temperature switches (2TSH-19110,
2TSH-19111, and 2TSH-19112) on DG2A were venting. As-found setpoints
were 180.0F, 185.1F and 181.5F, respectively. This difference could have
been due to drift, as assumed in the NUREG, but was more likely a result of
difference in calibration techniques. This problem occurred during
construction testing.

3.21 Vogtle 2 (7/22/88)

Appendix [ states:

Response:

“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. "

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;
the second switch tripped at a process temperature of about 179 F. The as-
found setpoints were 181.5F (2TSH-19117), 173.4F (2TSH-19118), and
189.1F (2TSH-19119). The change from previous setpoints could have been
due to drift, but was more likely a result of differences in calibration

techniques. This problem occurred during construction testing.



. 3.22 Vogtle 1 (9/30/88)

Appendix I states: “Three Calcon jacket water header outlet temperature sensors (Model A-3500-

Response:

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. "

MWO 18806910 performed routine calibration on several instruments on
DGIB during the first refueling outage. 1TSH-19117, ITSH-19118, and
ITSH-19119 were all found out of calibration high at 220.1F, 213F, and
221.3F, respectively, on 10/20/88. These 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 Vogtie 1 (10/10/38)

Appendix [ states: “Ten Calcon bearing high temperature sensors were found to be defective and

. Response:

were replaced. The cause of the malfunction was not documented.”

This problem was caused by destructively testing the sensors during routine
calibration during the first refueling outage. No defective sensors nor
malfunctions were observed.

3.24 Vogtle 1 (10/18/88)

Appendix I states: “A Calcon jacket water high temperature sensor was discovered out of

Response:

calibration high and was recalibrated. The cause of the calibration drift was
not determined. "

MWO 18806902 performed routine calibration on several instruments on
DGIA during the first refueling outage. 1TSH-19110 and 1TSH-19111 had
as-found setpoints of 226.5F and 229.5F, respectively. The high out-of
specification 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
switche 3 downward.



. 3.25 Vogtle 1 (10/19/88)

Appendix I states: “A Calcon jacket water high temperature sensor (Model A-3500-W3) was not

Response:

working properly and was replaced. The reason for the switch malfuncticning
was not documented.”

MWO 18806902 (reference 3.24 above) determined that 1TSH-19112 on
DGIA was defective during the first refueling outage routine calibration.
On 10/18/88, the switch was replaced using MWO 18805581. The
documentation does not explain what was wrong with the old switch.

3.26 Vogtle 1 (10/20/88)

Appendix I states: “A Calcon low lube oil pressure sensor (Model B44X)) was discovered with

Response:

a setpoint out of calibration high and was recalibrated. The cause of the
setpoint drift was not determined.”

MWO 18806914 was written to perform routine calibration of several
instruments on DG1A during the first refueling outage. All five of the lube
oil pressure sensors (1PS-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

Response:

with a setpoint out of calibration high and was recalibrated. The cause of the
setpoint drift was not determined. ”

MWO 18806831 was written to perform routine calibration of several
instruments on DG1A during the first refueling outage. Jacket water header
pressure switch | PSL-19114 was found in-specification, but was readjusted
to the nominal setpoint on 10/18/88.

3.28 Vogtle 1 (10/21/88)
Appendix | states: “A Calcon low lube oil pressure sensor (Model B4400) was discovered with

‘ Response:

setpoint out of calibration high and was recalibrated. The cause of the
setpoint drift was not determined. ”

This appears to be a duplicate of 3.26 above. No lube oil pressure switches
were out of calibration.



3.29 Vogtle 1 (10/23/88)

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

Response:

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

MWO 18807465 was written to verify the correct setpoint for logic switch
IPSL-4903 on DGIB. The switch would not trip within tolerance and was
replaced on 10/25/88. MWO 18807466 was written to verify the correct
setpoint for logic switch 1PSL-4902 on DG1A. The switch would not reset
within tolerance and was replaced on 11/3/88. Both of these problems
occurred during the first refueling outage.

3.30 Vogtle 1 (10/26/88)

Appendix 1 states: “A Calcon jacket water header outlet temperature sensor (Model A-3500-W3)

Response:

switch would not calibrate. The cause of the failure was not determined.”

MWO 18807637 stated that 1TSH-19119 on DG1B was leaking and should
be replaced. A new switch was obtained 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 deiermined 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 similar to later
observations that note the importance of using consistent calibration
techniques.

3.31 Vogtle 1 (10/30/88)

Appendix I states: “Two Calcon jacket water temperature sensors (Model A-3500-W3) were

Response:

found to be defective and were replaced. The cause of the failures was not
documented. "

MWO 18807746 stated that, during a run of DGIA on 10/30/88, an
annunciator indicated a malfunction of jacket water temperature switches.
Switches 1TSH-19110, -19111, and -19112 were checked with air and found
not to be leaking. Switches 1TSH-19110 and 1TSH-19111 were removed and
calibration checked in the shop with as-found setpoints of 193.7F and 193.4F,
respectively, on 11/3/88, which was only slightly out of specification. They



were then reinstalled to support DG operability. On 11/19/89, three new
switches were obtained, and all three JW high temperature switches were
replaced. No explanation was provided for the initial DG annunciator problem
in the documentation, but foreign material in one of the switches is one
potential explanation, based on subsequent observations with those
components. However, the NUREG statement does not appear to be an
accurate representation of the actual problem.

3.32 Vogtle 1 (10/31/88)

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

Response: For no documented reason, MWO 18807793 was written on 10/31/88 to
replace DG1B switches 1TSH-19117 and -19118. New switches were
calibrated and installed on 11/1/88. This problem occurred only a few weeks
after the installed switches had been reset downward by 12-20F (see Item 3.22
above), and only a few days after the third switch was replaced on the same
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
techniques.

3.33 Vogtle 2 (12/9/88)

Appendix [ states: “A Calcon vibration sensor (Model E4600A) was malfunctioning causing the
emergency diesel generaior to trip. The sensor was replaced. The cause of the
malfunction was not documented. ”

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
in 1990.

3.34 Vogtle 1 (11/19/89)

Appendix [ states: “A Caicon high jacket water 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. "

Response: This appears to be & duplicate of the probiem discussed in Item 3.31 above
(final switch replacement date).



3.35 Vogtle 1

Appendix [ states:

Response:

(12/5/89)

“A Calcon lube oil pressure sensor (Model B4400) was found defective during
a calibration check and was replaced with a new switch. The cause of failure
was not documented. ”

No record of the above problcr1 was found on this date.

3.36  Vogtle 1 (1/3/90)

Appendix [ states:

Response:

“A Calcon turbo oil pressure sensor (Model B4400B) was venting and was
replaced. Cause of the failure was not determined. "

No record of the above problem was found on this date. Also, the switch
model number is not correct for VEGP switches.

3.37 Vogtle 1 (1/25/90)

Appendix [ states:

Response:

“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
setpoint drift was not determined. "

MWO 19000439 was written on 1/25/90to perform routine outage calibration
of many instruments on DG1A. On 3/3/90, during the outage, 1TSH-19146
was found to be set at 21 1F 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
that a different calibration technique was used on 3/3/90.

3.38 Vogtle 1 (1/25/90)

Appendix I states:

Response:

“Three Calcon jacket water header outlet temperature sensors (Model
A-3500-W3) were discovered with set points out of calibration high and were
recalibrated. The cause of the setpoint drifts was not determined.”

MWO 19000439 was written on 1/25/90 to perform routine outage calibration
of many instruments on DG1A. On 3/1/90 and 3/2/90, during the outage,
jacket water temperatur switches 1TSH-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 reinstalled on the engine. Each of the
calibration data sheets contains a note by the technician that states, “...the
values indicated above are an average taken of three cycles.” These switches

11



were in place on DGI1A and tripped the engine approximately three weeks
iater during the Site Area Emergency on 3/20/90. The calibration method
used during this procedure would have maintained the switch at an elevated
temperature while the setpoint was adjusted downward and while the new
‘etpoint was verified three times. Subsequent evaluation has shown that
'hermal growth of the switch at elevated temperatures will result in an
improperly suppressed final setpoint.

3.39 Vogtle 1 (3/3/90)

Appendix I states: “A Calcon jacket water low pressure trip sensor (Model B4400) was

Response:

discovered with a setpoint out of calibration high and was recalibrated. The
cause of the setpoint drift was not determined.”

MWO 19000439 performed routine outage calibration on DG1A switch 1 PSL-

19114. The switch was found to be about 2 psig out of specification and was
reset.

3.40 Vogtle 1 (3/4/90)

Appendix I states: “A new Calcon high temperature main bearing sensor (Model 3434) switch

Response:

was instalied. The reason the new switch was needed was not documeniod. ”

This sensor was destructively tested during the 1R2 outage on DG 1A and was
replaced with a new switch.

3.41 Vogtle 1 (3/23/90)

Appendix [ states: “Three Calcon jacket water header outlet temperature sensors (Model

A-3500-W3) were checked for calibration. Two switches were found out of
calibration. Ome switch did not pass the bubble test and was replaced. The
other two were recalibrated.”

MWO 19001511 documeats work that was performed on DG1B during its
IR2 overhaul immediately following the Site Area Emergency. All three
jacket water temperature switches (1TSH-19117, -19118, and -19119) were
found set about 10F low, and two of them exhibited some leakage and were
replaced. Subsequent examination showed that leakage was caused by foreign
material in the switch poppet valve.

12



3.42 Vogtle 1 (3/25/90)

Appendix I states: “A Calcon libe oil high temperature sensor (Model A-3500-W3) was

Response:

discovered w.th a setpoint out of calibration high and was recalibrated. The
cause of the setpoint drift was not determined.”

MWO 19001511 states that switch 1TSH-19153 on DGIB was venting
continuously and was defective. This work occurred as part of the restoration
of DGIB 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

SUMMARY:

malfunctioning during a surveillance procedure. The defective sensor was
rep'aced. The defective switch was subsequently tested satisfactorily. The
cause of the malfunction was not determined. "

MWO 19001542 replaced defective P3 switch 1PS-4903 on DGIB as part ¢
restoration from the routine overhaul following the Site Area Emergency.

This switch was subsequently tested and tripped within specification at the
same setpoint three consecutive times; therefore, the sensor was determined
to not be defective.

The above data review reinforces that different calibration techniques used on the temperature
switches had a major impact on the switch settings. Several instances are seea where a switch
would be found set too high and would be adjusted downward, then a few days later would be
reported leaking and would be found set too low. This is the same exact sequence that occurred
on DG1A on 3/3/90 and 3/20/90, resulting in the Site Area Emergency (see 3.38 and 3.41 above).
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Georg!a Power Company
ATTN: Mr. C. K, ReCay
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Vice 'raidom
Vogtie Electric Gemerating Plant

P. 0. Box 1198
Biraingham, AL 38201

SUBJECT:  RESOLUTION OF OUTSTAMDING ISSUE ASSOCIATED WITK CALIFORNIA
CONTROLS SWITCHES USED ON EMERSENCY DIESEL QEMERATORS

Dear Mr, MeCoy:

This refers to an outstamding 1ssue discussed in ou{ Octorr 19, 1990, letter
associated with your reet ciuse aalysis of the fallure of the wmeryency
diese) generater (EDE) to provide AC power as intended. This Concern was
precipitited by *he ‘{:: history of reliability of Califorata Controls Company
(Caleon) sensors, sengers wore used o8 the EDSs at the Yegtla fectlity
and becase & significant concern during the $1te Aree Emergency (3AL) thet
sccurved nn NMareh 20, 1980,

An enforcomett conforence wit held at our request on Sestember §, 1088, to

discuss numarous items idemtified by the MAC Iscident Investigation Teem (IIT)

which fnvastigated the cireumstances of the SAE. The primary items discussed
at the enfercament confarence werd the fiilyre ©0 meite timely emsrgenyy
petifications to state and lu&r«mt ageneisg, the inability of site
personne’ to establish conta! imtagrity within &m reguired tise Yimits,
and the failure of the E06. ™he interns) contmminetion found in the Caleen
jackat water tempereture sensors and inconsistemt calibration technigquas
resulting ‘n intermittent Cilcon sonser failure ware fdentified &3 the mest
probable cause of the EDS trips. Ia the Octeber 1§, 1930 lettsr, we infermed
you that the NAC concerns asssciated with your root cause asalysis of EDS
probless welld be addressed seperately.

The 117 reperd, MURES 1”0. wis 1soued 1n June 1080. Im this repert, the [IT
idantified that u sigaificant number of Calcon n;a:r {s"mo hed occurrad at
Yogtle since 1988. NURER ‘dentifiod & 11st of fallures that had occurred
' 1998 and + In your levser dated July 9, 1990, docummmting yeur
review of the , you toek axzeption ts the conclusion ml\u'x 1§41
with respest to senser Tallures. In your review you peinted thet »
Targs percentags of tha prodlems 1demt!fied wore asspciated with calibration
wetPainis m-' out-ef-apesi Plcation during censtrustion ouveptunce testing,
i :B'J“%.ﬂ:‘.‘-:‘.,w;::ml"’ur‘ B e o taaks ¢
oW & ore 12
sccordance with the MucTear Plant Reliebd mmt- reperting critaria
and, therefore, the conclisice by the 1E wee net Dased o e
date. The WAL reviewsd this corvespondesce and di¢ net disagres with 1.4
position amd & formel reply wes not previdsd.

%
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Following the SAE, the NRC has inspected ED§ activities and reviewed roet
CAUSA/COPPECLIVe action activities on ¢ frasuent basis. ao it recent NRC
inspect!on addressing Calcen sensars was conducted May 920, 1994, (Inspactien
Report 50-424,428/94-12, datad Juna 9. 1994.) The inspectors did not {dentify
any vielstions associated with these sensors. In adéitien, the inspecters
identified that you had ¢ ted the defici ncies that axisted ir the ﬂlr“.
1980, time frame and fovw fiilures have betn @xperienced since that time.
NRC ingpections have confirmed thet your Safety Awdit and Enginesring Review
has conducted adequate root cause anplyses and GPC has correcisd similer

Asficiencies.

Sanad on the reviews ¢ ted in 1880 and subsequent obsarvations. na further
actions are naCessery this action 15 considared closed.

Should you heve any questions comcarning this Tetter, plense contact us.

S1uunlyl.7
ilu ¥. Kerssh

Division of

recter,
P Projects

Liesnse New.: M-d. NPF-81

ger  J. D. Weedard
Senier ng‘ Preeident -Nugiosr
bvargia r
P. 0, Bax 129%
Birmingham, AL 38201
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document entitled "Affidavit of Lewis A. Ward," comprised
of some six and a half pages of -- six, and some portion
of a page 7, pages of text, and included with it a GPC
Exhibit, which is indicated to be Ward Exhibit D, a Plant
Vogtle diesel generator air start cap evaluation document,
which itself has appendices A and B, do you have that
document?

WITNESS WARD: Yes.

MR. BLAKE: And was this document prepared by
you or under your direction and supervisor?

WITNESS WARD: Yes, it was.

MR. BLAKE: And is it accurate, to the best of
your knowledge and belief?

WITNESS WARD: Yes.

MR. BLAKE: And do you adopt it as your
testimony in this proceeding?

WITNESS WARD: Yes, I do.

MR. BLAKE: And are you familiar with the
documents which are attached to it and prepared to answer
gquestions about those?

WITNESS WARD: Yes.

MR. BLAKE: Judge Bloch, 1’d ask that the
Affidavit of Lewis A. Ward, dated September 1, 1395, be
accepted into evidence, along with the attached Ward

Exhibit D document, which should be marked as GPC

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W
(202) 2344433 WASHINGTON, D.C. 20008 (202) 2344433
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Exhibit II-198. And I1'd ask that the GPC exhibit be
marked and that both the affidavit and the exhibit be
accepted into evidence,

MS8. YOUNG: Mr. Blake, isn’t there a previous
document that has been marked as Ward D?

MR. BLAKE: I don't know the answer, but I
appreciate looking -- I‘11 look it up and doublecheck on
it. I’'m more confident about the --

MS. YOUNG: I believe it’s GPC II-62, if we
could somehow distinguish this Ward D --

MR. BLAKE: Okay.

MS. YOUNG: -- in another way.

MR. BLAKE: Thank you very much.

MS. YOUNG: Just so it’s not confusing,
because I believe your Ward exhibits got all of the way up
to G before.

MR. BLAKE: I will doublecheck and --

CHAIRMAN BLOCH: Why don’t we save time, and
counting on Ms. Young's accuracy, call this Ward
Exhibit H?

MR. BLAKE: That’s fine. 1It’s not --

CHAIRMAN BLOCH: There needs to be a
correction here later,

MR. BLAKE: All right.

MR. MICHAEL KOHN: If it's referred to in the
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, NW.
(202) 2344433 WASHINGTON, D.C. 20005 (202) 234-4433
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affidavit, we may need to cha ¢+ . .t to an H, too.

WITNESS WARD: Page 6, line -- paragraph 16.

CHAIRMAN BLOCH: Okay. Page 6, paragraph 16,
line 7, says "Exhibit D" that shall now read "Exhibit H."
And the motion is granted.

(Wherzupon, the above-referred to
document was marked as GPC Exhibit
No. 1I-198 for identification, and
was received into evidence.)

MR. BLAKE: Thank you, Judge. I have no more
questions. These witnesses are made available for cross.

MR. MICHAEL KOHN: Thank you, Your Honor.

CROSS EXAMINATION

MR. MICHAEL KOHN: 1I’'d like to turn your
attention to the affidavit we've just been looking at,
Mr. Ward. I understand that your affidavit deals with
what you would consider to be the cause of the weak air
rolls, is that correct?

WITNESS WARD: Yes.

MR. MICHAEL KOHN: And the purpose is to show
that the problem causing the weak air rolls showed up when
one bank was isolated during surveillance testimony?

WiTNESS WARD: That's when the problem showed

up, yes.

MR. MICHAEL KOHN: So is it your testimony,
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basically -- on page 3 of your t=stimony, you say --

excuse me, page 3 of the affidavit, you state about a
third of the way up from the bottom, "In summary,
conditions required .o produce a weak air roll include the
start -- the air start system alignment." Do you see
that?

WITNESS WARD: Yes.

MR. MICHAEL KOHN: And by referring to the air
start system alignment, are you referring to the that
there is only one air bank?

WITNESS WARD: Yes, the alignment is either
one bank in service or two banks in service.

MR. MICHAEL KOHN: And as I am reading your
testimony, you said it’s required when only one air bank
would be in service, is that correct? Do you see you say,
"The conditions required to produce a weak air roll would
be when only one air bank was being used"?

WITNESS WARD: No. No, that’s a -- that
sentence has several other conditions with it,

MR. MICHAEL KOHN: That would be one of the
regquirements?

WITNESS WARD: That’'s one of the factors.

MR. MICHAEL KOHN: One of the factors.

WITNESS WARD: Right.

MR MICHAEL KOHN: And is that a necessary
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factor, or ie this a conditional factor? How do you look
at it?

WITNESS WARD: I would call that an
aggravating factor.

BOARD EXAMINATION

CHAIRMAN BLOCH: In other words, it's
cumulative? It could happen either -- in combinztion with
other factors?

WITNESS WARD: Yes. That’s what I'm trying to
say here. 1It’s a combination of factors.

CROSS EXAMINATION (Continued)

MR. MICHAEL KOHN: On page -- the bottom of
page 4 and the top of page 5, you -- on the bottom of
page 4 you provide data, and on the top of page 5 you
gtate that, "Note that all of the recorded failures
occurred with one of the air systems isolated." Do you
see that?

WITNESS WARD: Yes.

MR. MICHAEL KOHN: So are you here saying that
weak air rolls are associated with the one air bank being
used to start the diesel?

WITNESS WARD: What I'm saying is that the
four recorded failures happened in conjunction with one of
the banks being isolated.

MR. MICHAEL KOHN: And the four you are
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mentioning are set out on the bottom of page 47

WITNESE WARD: That’s correct.

MR. MICHAEL KOHN: Are there four, or are
there five?

WITNESS WARD: Well, January 24th and 25th,
I'm not clear how many attempts were in that period, but
that was -- I'm counting that as one event, under one
alignment.

MR. MICHAEL KOHN: All right. So it’'s your
understanding that with respect to those starts, then,
that the right number 1 air system was isolated?

WITNESS WARD: Yes.

MR. MICHAEL KOHN: And if I would understand
the thrust of your testimony, then, that the safety
significance is that when you're doing an air roll, you
use both banks, so, therefore, there would not be a real
-- let me rephrase that.

In an emergency condition, both banks would be
utilized, is that correct?

WITNESS WARD: That's correct.

MR. MICHAEL KOHN: And that would mitigate the
safety significance of problems associated with just one
air bank isclated?

WITNESS WARD: That would make it less likely

that a problem would show up, that you would have a weak
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MR. MICHAEL KOHN: Your Honor, I would like to
mark as Intervenor’'s II1-257 a March 12, 1990, letter
signed by Mr. Hairston, concerning special report about
diesel generator failures, and the two-page enclosure
attached to that letter.

CHAIRMAN BLOCH: Granted.

{(Whereupon, the above-referred to
document was marked as Intervenor’s
Exhibit No. 11-257 for
identification.)

MR. MICHAEL KOHN: Earlier, Mr. Ward, we were
discussing, on page 4 and 5 of your affidavit, this April
-- excuse me -- January 24 to January 25 start of the
diesel generator. And would you look on the enclosure,
and the number 2 under B2, and do you note that on January
25 the diesel was started and that neither air receiver
was isolated when it was started? And that the diesel
rolled slowly but did not start?

WITNESS WARD: You'll have to give me a minute
to read this. Okay. 1I've read this.

MR. MICHAEL KOHN: And is it true, then, that
on your affidavit testimony on the top of page 5, where it
says, "All of the recorded failures occurred with one air

system isolated" is false?
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WITNESS WARD: It appears that is correct.

The January 25th failure on 2A, according to this letter
here, happened with both systems in service.

MR. MICHAEL KOHN: Intervenor calls for the
admission of II-257.

CHAIRMAN BLOCH: Granted.

(Whereupon, the above-referred to
document, previously marked as
Intervenor Exhibit No. II-257 for
identification, was received into
evidence.)

BOARD EXAMINATION

CHRIRMAN BLOCH: Mr. Ward, in light of your
last answer, is there any reason for you to believe that
the information in II-257 is incorrect?

WITNESS WARD: No.

CROSS EXAMINATION (Continued)

MR. MICHAEL KOHN: Mr. Ward, did you know
about all five of these recorded start failures, weak air
rolls, that are identified in the bottom of page 4 of your
affidavit? Let me rephrase it.

You identified four. Did you know, when you
were identifying the four, that tunere were, in fact, five?

WITNESS WARD: No, I did not.

MR. MICHAEL KOHN: 1'd like to call the
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witness’ attention to Intervenor’s 1I1-156 that was
previously identified and admitted into this proceeding.

CHAIRMAN BLOCH: Mr. Kohn has handed a copy of
that exhibit to the witness, Mr. Ward.

MR. MICHAEL KOHN: Mr. Ward, I believe the
document I showed you was the document I previously showed
you during your testimony, which is part of the material
you prepared for your -- the enforcement conference in
September 1990. 1Is that correct?

WITNESS WARD: 1’11 have to ask -- I don't --
I can‘t call -- you know, if I previously -- if this was
part of my previous, that’'s fine. I can’'t remember 156.

MR. MICHAEL KOHN: On the face of that
document, it demonstrates that -- do you recognize the
document ?

WITNESS WARD: It looks familiar, yes.

MR. MICHAEL KOHN: It looks familiar as to
something you prepared for a presentation to the NRC?

WITNESS WARD: 11 have probably seen this in
the past. 1 prepared that presentation over five years
ago.

MR. MICHAEL KOHN: And that document lists all
five starts, correct?

WITNESS WARD: Yes, it does.

MR. MICHAEL KOHN: Does that refresh your
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W
(202) 234-4433 WASHINGTON, D.C 20006 (202) 234-4433




10

il

12

13

14

15

16

17

18

19

20

21

23

24

25

14260
recollection that you were, in fact, aware that there were
five starts during that time period, five weak air rolls?

WITNESS WARD: No, it doesn’t.

MR. MICHAEL KOHN: Are you aware that
Mr. Johnson (sic) testified in this proceeding -- well,
let me back up. Did you review Mr. Johrcon’s (sic)
testimony in this proceeding to prepare your aftidavit?

CHAIRMAN BLOCH: 1It‘s Johnston.

MR. MICHAEL KOHN: Johnston. Thank you, Your
Honor.

WITNESS WARD: I reviewed one page of his, not
all of it.

MR. MICHAEL KOHN: Well, are you aware that
Mr. Johnston testified that Plant Vogtle was the only
nuclear plant in the world that he was aware of to have a
weak air roll associated with the pinching phenomena?

WITNESS WARD: No, I was not.

MR. MICHAEL KOHN: 1If that is, in fact, true,
how do you explain that you have had five weak air rolls
attributed to this pinching phenomena?

WITNESS WARD: I can’t explain why we're the
only one. We did have the phenomena. We did show that we
had inadequate clearances between the cap and the piston,
and Cooper agreed with that, to the extent “hey issued a

Part 21 to all other owners, notifying them of tlrat.
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Now, if Mr. Johnston says we are the only one
that had that, that's -- that’s fine.

MR. MICHAEL KOHN: Are you aware of any
physical configuration of your plant which would make you
more prone to having these weak air rolls than the other
plants?

WITNESS WaRD: I'm not that familiar with the
other plants, no.

BOARD EXAMINATION

CHAIRMAN BLOCH: Mr. Ward, in particular, you
don’'t know whether the clearance problem was the same at
the other plants as it was at Vogtle, do you?

WITNESS WARD: I don’'t know, no, sir.

CROSS EXAMINATION (Continued)

MR. MICHAEL KOHN: Now, if I understand it,
your affidavit postulates that the weak air rolls --

CHAIRMAN BLOCH: Before you continue, I want
to direct the panel that if at any time you disagree with
something being said by the other person on the panel, we
would expect y»u to speak up about that. If you don’t
know about it, you don’t have to speak up. But if you
disagree, I1I'd appreciate that.

“r. Kohn?

MR. MICHAEL KOHN: Mr. Hill, did you look at

anything associated with the weak air rolls?
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WITNESS HILL: No, I did not.

MR. MICHAEL KOHN: As 1 understand it, your

3]

3|| affidavit postulates that the weak air rolls were due to
4| initial manufacturing defects involving clearances between
5/| the caps and pistons and that this condition may have

6|| always existed within the diesel?

7 WITNESS WARD: Yes.

8 MR. MICHAEL KOHN: And I understand that you
9|l 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. MITHAEL 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 pericd? 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
19|| few years later.

20 WITNESS WARD: Well, the 2A diesel was placed
21|l in service in the first half of 1989, March of ‘8%, and
22|| this happened in January of '90. So that’s less than a
23|l year. 1It’'s not several years.

24 MR. MICHAEL KOHL: Didn‘t the 2A diesel have

gualification testing prior to ’'897
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WITNESS WARD: Yes. I'm just answering your
question. You said "placed in service."

MR. MICHAEL KOHN: It would have really been
placed in service with 35 consecutive valid tests of the
diesel during the qualification testing, correct?

WITNESS WARD: I’'m using the term "placed in
service" as when the diesgel was required to be operable to
meet the tech. specs., which we loaded fuel arocund March
of 1989. That’s when it was (guote) "placed in service."

MR. MICHAEL KOHN: Well, let me rephrase my
question. From when diesel 2A was at the site and was
beginning to be started, what’s the time period from that
point until the first weak air roll?

WITNESS WARD: I -- I don’t have the timeline
for when we installed it.

MR. MICHAEL KOHN: As I understand it, 1B,
diesel 1B also had a weak air roll, correct?

WITNESS WARD: Yes.

MR. MICHAEL KOHN: And the weak air roll at 1B
was some four years after it was installed at Plant
Vogtle?

WITNESS WARD: It was placed in service in the
early part of 1987. Again, I don't -- I wasn't there
during the construction perjod, and I don’'t know how long

that went before. But it had been in service three years,
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a little over three years, when this happened.

MR. MICHAEL KOHN: And it had qualification
testing prior to that, correct?

WITNESS WARD: I'm assuming that it did, but I
-~ I wasn't involved in that.

MR. MICHAEL KOHN: With respect to the 1B
diesei, can you explain this three or more year delay?

Can you give me right now what you would understand to be
a reasonable exrlanation of this three-year delay in
detecting a weak air roll?

WITNESS WARD: I believe it’s -- the problem
was coused by inadequate clearances in the piston to cap.
That wasn’'t a fixed number that you install them, and that
-- that clearance stayed the same on every cylinder, every
time from then on. We tock the engine apart a number of
times, and we took different components apart during
overhauls. They were put back together differently. We
may have installed new caps at various points during
overhauls.

The clearance problem, in conjunction with the
requirement that the engine stop at a certain position in
relation to a stuck cap, is what I believe produced the
subsequent weak air roll. And that wasn’t the same every
day from when the engine was installed in ‘80 -- whenever

it was, before '87, and when the problem occurred in 1990.
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BOARD EXAMINATION

CHAIRMAN BLOCH: Mr. Ward, did you study the
maintenance history of 1A to see whether this explanation
of changing of clearances could possibly account for what
happened?

MR. BLAKE: Do you mean either --

WITNESS WARD: 1B?

MR. BLAKE: -- 1B or --

CHAIRMAN BLOCH: 2A or 1A, either one. Did
you study the maintenance history of either to see
whether, in fact, maintenance practices and changes could
have caused the delay or caused the failures which didn’t
occur in the beginning?

WITNESS WARD: No, I did not study the
maintenance history on either one of them. But 2A, when
the problem occurs, we had not had a maintenance overhaul.
The engine was basically newly in service, less than a
year. 1B had been through -- in 1990, we had had -- I
believe we had had two refueling outages by that time.
And during each time, w~ork was done on the engine. I did
not go back and look at what specifically was done.

CHATRMAN BLOCH: Do you know whether or not
that work that was actually done could account for any
changes in the way the pistons functioned?

WITNESS WARD: I believe it could, because
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 AHODE ISLAND AVENUE NW.
(202) 234-4433 WASHINGTON, D.C 20006 (202) 234-4433




10

11

12

13

14

a5

16

37

18

19

20

22

23

24

25

14266

pistons were taken apart. But I did not specifically look
at which piston had been taken apart and retorqued.

CHAIRMAN BLOCH: There were pistons that were
retorqued?

WITNESS WARD: Well, when they’'re taken off,
they have to be retorqued when they’'re put back on.

CHAIRMAN BLOCH: The caps were retorqued?

WITNESS WARD: Yes.

CHAIRMAN BLOCH: And could the retorquing
increase the -- reduce the clearances?

WITNESS WARD: By causing distortion due to --
due to the base of the cap not being completely flat. So
when you torqgue down the two hold-down bolts, it distorts
-~ basically, brings the cap in, squeezes it in.

CHAIRMAN BLOCH: So the retorquing could have
caused reduced clearances?

WITNESS WARD: Yes.

CHAIRMAN BLOCH: And is that a procedural
problem?

WITNESS WARD: The procedure has a torque
value on the two hold-down bolts that we go to the same
torque value. The problem is if the cap is not completely
flat, and the mating -- with the mating surface, then the
dietortion is different. It can be different each time

you bolt it down to the same torque values.
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measuring was the torque on the two hold-down bolts. We
were not checking flatness with clearance prior to --
prior to retorquing.

CHAIRMAN BLOCH: And has that procedure now
changed?

WITNESS WARD: What we do now is we do a pop
test, and I believe the procedures have been changed, but
I can't say for a fact they have. I know the clearance
checks are -- have been changed, and we do check the
clearance once we have them apart, which we had not been
doing prior to that time.

CHAIRMAN BLOCH: Mr. Kohn?

CROSS EXAMINATION (Continued)

MR. MICHAEL KOHN: The speculation you have
about torquing the caps could have happened at any other
plant as well, correct?

WITNESS WARD: That's correct.

MR. MICHAEL KOHN: But there were --

CHAIRMAN BLOCH: Counsel struck that comment.

MR. MICHAEL KOHN: Yes. 1I’'ve learned a
little.

(Laughter.)

Are you testifying that the phenomena on the

binding is a random phenomena and not a time-delayed
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phenomena?

WITNESS WARD: That’'s my belief, yes.

MR. MICHAEL KOHN: Initially, are you aware
that Georgia Power called an expert panel to explain the
weak air rolls and the reason given was creep?

WITNESS WARD: No.

MR. BLAKE: May I have a reference, please?

MR. MICHAEL KOHN: Yes. Mr. Johnston and
Mr. Owyoung’s prefiled testimony.

MR. BLAKE: Thank you. Was there a page
number? Do you have it?

MR. MICHAEL KOHN: Not in front of me.

MR. BLAKE: Okay.

MR. MICHAEL KOHN: Based on your -- the
exhibit attached as Ward Exhibit H, Georgia Power's
Exhibit 198, do you believe Georgia Power would have had a
reasonable basis to submit testimony before the Board that
creep was the cause of the weak air rolls?

WITNESS WARD: Would you repeat the question,
please?

MR. MICHAEL KOHN: Do you b:clieve an expert
panel would have a reasonable basis to submit expert
testimony before this Board to indicate that creep was the
cause of the weak air rolls?

MR. BLAKE: Can we provide him a copy of the
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testimony and just let him look at it, and then comment on
it, if that’s what you want? I have a copy.

CHAIRMAN BLOCH: That’s a reasonable
suggestion.

MR. MICHAEL KOHN: 1If counsel would like to
provide him a copy, please do.

MR. BLAKE: 1It’s the question and answer that
begine at the bottom of page 14 of their prefiled
testimony and carries over to the top of 15.

MR. MICHAEL KOHN: Have you had an opportunity
to review that prefiled testimony previously?

WITNESS WARD: I reviewed one page of this
draft, when it was in the draft stage, and I -- this was
-- 1 think was the page that I looked at. It was not in
the same format that it is now, so I'm not sure.

Yes, I reviewed this page, and that'’s what
prompted this evaluation that is my Exhibit H.

MR. MICHAEL KOHN: And I think you indicated
that you reviewed the Owyoung/Johnston testimony when it
was in draft form, is that correct?

WITNESS WARD: Yes, just this one page.

MR. MICHAEL KOHN: And do you recall when that
review occurred?

WITNESS WARD: Late July/early August 1995.

MR. MICHAEL KOHN: And do you know why you
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 AHODE ISLAND AVENUE, N.W.
(202) 234-4433 WASHINGTON, D.C. 20008 (202) 234-4433




10

11

12

13

14

16

7

18

19

20

22

23

24

25

14270
were reviewing that draft page?

WITNESS WARD: The subject of creep had been
raised, and I -- I was asked to do a draft -- whether or
not that was a credible explanation for the guestion that
had peen raised about the -- whether that could be the
root cause of the problem not having shown up for several
years.

MR. MICHAEL KOHN: So, then, in July and
August, you agreed and that testimony was submitted by
Mr. Owyoung and Johnston?

WITNESS WARD: I don't understand your
gquestion.

MR. MICHAEL XOHN: I think you --

BOARD EXAMINATION

CHAIRMAN BLOCH: Did you, in July and August,
agree with the conclusions reached by Owyoung and Johnston
about creep?

WITNESS WARD: I guestioned the statement that
creep was the factor that was stated here, and that’s why
I had a study done by Southern Company Services, to give
another opinion on that same subject. I did not have a --
1 did not initially endorse or reject the idea of creep,
but had another study done to form a second opinion.

CROSS EXAMINATION (Continued)

MR. MICHAEL KOHN: Well, if I understand it,
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then, your initial reaction to seeing a draft of the
testimony was to question its accuracy?

WITNESS WARD: That’s -- that’s true. 1
questioned it.

MR. MICHAEL KOHN: And who did you raise the
question to?

WITNESS WARD: I raised the question to --
well, I asked our metallu ' cal department at Southern
Company Services to do this evaluation, so I could have
this information for use here.

MR. MICHAEL KOHN: Well, someone gave you a
portion of the Owyoung/Johnston testimony. Who was that?

WITNESS WARD: My attorney.

MR. MICHAEL KOHN: And did you question the
accuracy of that testimony with your -- the attorneys who
gave it to you?

WITNESS WARD: I don‘t recall what we
discussed. We did discuss the page, and I did talk to
Mr. Johnston about it.

MR. MICHAEL KOHN: 1Is there any reason the
document attached as Exhibit H to your testimony, your
affidavit, could not have been prepared earlier?

WITNESS WARD: Yes. The question of creep had
only come up -- that was the firet time I had heard that

as a plausible explanation for this problem.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N W
(202) 234443 WASHINGTON, D C. 20005 (202) 2344433




10

11

12

13

14

16

17

18

19

20

21

22

23

24

25

14272

MR. MICHAEL KOHN: So no one wondered why the

weak air rolls were time delayed until the discussion

about creep was began?

WITNESS WARD: Well, I can’'t say that no one
wondered, but the --

MR. MICHAEL KOHN: Let me rephrase it. You
had no -- you hadn’t wondered about that?

WITNESS WARD: I believe the explanations that
we had for the problem back in 1990 when it occurred
adequately explained the problem, and I still believe that
that is the problem is manufacturing defects in the pinch
caused by the caps not being flat. And the -- there had
not been any motivation that I am aware of to come up with
any other explanation.

You know, at that point, the vendor agreed
with the explanation, and we had plenty of evidence that
it did occur. And since we resolved that problem on the
engines, we have not had a weak air roll in over five
years now, so, you know, I‘'m not sure why we would need to
be looking for another explanation.

MR. MICHAEL KOHN: So the explanation now is
torquing and the caps not being flat, rather than
differential thermal expansion?

WITNES3 WARD: That has always been the

erplanation -~ manufacturing defect, which includes out of
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roundness, and not flat.

CHAIRMAN BLOCH: This could be a good time for
the 10-minute recess.

MR. MICHAEL KOHN: That’s fine, Your Honor.

Just for the record, 1'd like to just note
that Mr. Ward was referring, as I understand it, to the
rebuttal testimony of Owyoung/Johnston, beginning at the
question on line 17, con page 14.

Is that correct?

WITNESS WARD: Yes.

CHAIRMAN BLOCH: The witness said yes.

Before we break, I'd comment that I'm
interested in whether this panel can comment on the Staff
testimony that was filed late yesterday. And also, on
whether they can comment on the document that you
requested concerning oil and weak air rolls, whether
they're aware of it, whether they have knowledge of a
relationship between that and the possible effect of
water, because that way we can avoid a recall after you
get that information.

We’ll take a recess for 10 minutes.

(Whereupon, the proceedings were off the
record from 9:55 a.m. until 10:07 a.m.)

CHAIRMAN BLOCH: The hearing will come to

order
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MR. MICHAEL KOHN: Mr. Ward, were you aware
that with respect to the ¢ - ~p phenomena, Mr. Johnston and
Owyoung indicated that one possible reason it was
happening at Plant Vogtle, rather than other plants --
excuse me. Let me rephrase that. Not creep, but the
pinching phenomena -- one reason it was happening at Plant
Vogtle, rather than the other plants, was due to different
jacket water temperature set points?

WITNESS WARD: No.

MR. MICHAEL KOHN: Doeg that in any way sound
reasonable to you?

WITNESS WARD: No.

BOARD EXAMINATION

CHAIRMAN BLOCH: Mr. Ward, is there a reason
that your engineering judgment suggests that, that the
higher temperature is either insignificant or that it
wouldn't reduce the clearance?

WITNESS WARD: The -- I don’'t know what
temperature other plants run jacket water at. But I would
imagine it would not be more thar 20 or 30 degrees maximum
difference. That would be an insignificant difference in
thermal expansion between the materials.

CHAIRMAN BLOCH: Insignificant in this case is
less than one one-thousandth of an inch?

WITNESS WARD: Yes.
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MR. MICHAEL KOHN: Your Honor, since the
Owyoung/Johnston panel testified, we would like to
introduce as rebuttal documentation a demonstrative aid
petting forth the FSAR requirements of other plants, with
TDI diesels and the jacket water temperature set points of
those diesels, to demonstrate that there is no difference
between Plant Vogtle and the other diesels -- other
plants. And I'm prepared to distribute this information
at this time.

MP. BLAKE: 1It’s a misnomer, it sounds to me
like. You referred to this item as a demonstrative aid,
and to say it’s going to be put in as evidence, rebuttal
evidence of something or other else, seems to me to be
quite internally inconsistent. And I agree with the
inconsistency.

CHAIRMAN BLOCH: It is inconsistent with how
we’'ve used demonstrative aids in the past. Demonstrative
aids are valid only if they refer to admitted evidence.

MR. MICHAEL KOHN: Your Honor, the raw data,
which is the basis of this demonstrative aid, is attached
to it. And, therefore, we seek the introduction of the
raw data attached to it. And whether the parties want to
stipulate to the demonstrative aid at some point, to
assist the Board in a time-consuming task, we --

CHAIRMAN BLOCH: Where are the raw data from,
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from the Government reports?

MR. MICHAEL KOHN: The raw data is, yes, from
the FSAR and NUREG 1350,

CHAIRMAN BLOCH: So what --

MR. MICHAEL KOHN: From various FSARs.

CHAIRMAN BLOCH: Why don’t you permit the
Licensee to review it and see if he can stipulate to the
accuracy of the data. Oh, and also the Staff, that's
correct.

MR. MICHAEL KOHN: I'm certain it’'s something
they can’t stipulate to at this juncture, without taking
some time to review it. So I --

CHAIRMAN BLOCH: Yeah, I am, too.

MR. MICHAEL KOHN: -- propose that we just
move on and revisit this issue.

CROSS EXAMINATION (Continued)

MR. MICHAEL KOHN: Mr. Hill, as I understand
your qualifications, your area of expertise is in
containment and structural integrity testing and leak rate
testing, is that correct?

WITNESS HILL: Those are two areas in which I
have extensive experience.

MR. MICHAEL KOHN: Are those the areas that
you would consider yourself an expert?

WITNESS HILL: They are.
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MR. MICHAEL KOHN: And can you tell me what
other areas you would consider yourself to be an expert?

WITNESS HILL: Testing, in general.

MR. MICHAEL KOHN: Are you an instrument and
controls engineer?

WITNESS HILL: I am not.

MR. MICHAEL KOHN: And I see that you have no
prior training or experience with Cooper diesels and their
control systems, is that correct?

WITNESS HILL: That is correct.

MR. MICHAEL KOHN: Do you consider yourself to
have any special expertise with respect to Cooper diesels
and their control systems?

W1 "NESS HILL: In terms of how the control
system functions to regulate the performance of the
diesel, no. However, that really does not enter into my
testimony.

MR. MICHAEL KOHN: In what area of Cooper
diesel operation do you think you have some expertise?

WITNESS HILL: In this particular case, I have
limited my investigations to the movement of air and water
vapor through the tubing and through the logic elements
within the control panel, and out to the sensors on the
diesel engine,

MR. MICHAEL KOHN: And do you have any
NEAL R. GROSS
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expertise in two-phase flow?

WITNESS HILL: In two-phase flow per se, no.

MR. MICHAEL KOHN: And do you have any special
training or experience in fluidics?

WITNESS HILL: 1 do not.

MR. MICHAEL KOHN: Do you have any special
training or experience with respect to pneumatic control
sysetems?

WITNESS HILL: I do not.

MR. MICHAEL KOHN: And you are not a member of
the Instrument Society of America, is that correct?

WITNESS HILL: That is correct.

MR. MICHAEL KOHN: And as an expert, I assume
you are receiving compensation for your testimony?

WITNESS HILL: I am not compensated for my
testimony.

MR. MICHAEL KOHN: You aren‘t receiving
compensation for the work you are performing here?

WITNESS HILL: 1I'm receiving compensation for
doing research, evaluating data, formulating opinions and
conclusions based on my evaluation.

MR. MICHAEL KOHN: And for the time you spent
doing these investigations?

WITNESS HILL: Yes.

MR. MICHAEL KOHN: And can you tell me what is
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the amount of compensation you have received to date, or
expect to receive?

MR. BLAKE: 1 object.

MR. MICHAEL KOHN: Your Honor?

MR. BLAKE: I object to the specific numbers
being either inquired about or put on the record. These
are all commercial matters between individuals and
businesses. What is the need for that? And there has
been no showing of a need. If it’s anything other than
his normal rates, that might be a matter of inguiry.

CHAIRMAN BLOCH: Why don’t you ask whether
it’s -- how it compares to his normal rates.

MR. MICHAEL KOHN: Your Honor, the Federal
Rules specifically state that the amount of compensation
is relevant and discoverable. And it is customarily a
subject that may be gotten into. I think -- I have no
problem with asking -- setting forth how much his rates
are and what he is charging. I'm not asking anything more
than that.

CHAIRMAN BLOCH: Why do we need to know any
more than whether he is collecting his normal rates for
this work?

MR. MICHAEL KOHN: Are you -- let me rephrase
the question.

Are you receiving your customary rate?
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WITNESS HILL: I am.
MR. MICHAEL KOHN: And can you tell me the
total amount of time you have endeavored with respect to
preparing this testimony or otherwise assisting Georgia

Power?
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