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.1 - UNITED STATES OF AMERICA j-,s

i )
= '-/ 2 NUCLEAR RIGULATORY-COMMISSION'

3 ***
l

4 ATOMIC SAFETY AND LICENSING BOARD

5 - - - - - - - - - - - - - - - - -x

6 In the Matter of: : Docket Nos. 50-348-CivP;

7 Alabama-Power Company : . 50-364-CivP I

8 (Joseph M. Farley Nuclear Plant, : ASLBP No. 91-626-02-CivP |

i

9 Units 1 and 2) :

|10 - - - - - - - - - - - - - - - - -x
|

11 Nuclear Regulatory Commission '

12 Fifth Floor Hearing Room
'

13' 4350 East-West Highway

pj ] ' 14 Bethesda, Maryland

' V _15
-16 Thursday, May 21, 1992

17

18 The above-entitled matter came on for further

19 hearing, pursuant to notice, at 9:00 o' clock a.m., before:

20 The Honorable G. Paul Bollwerk, Chairman

21 The Honorable James H. Carpenter, Member

22 The Honorable Peter A. Morris, Merber

! 23 Atomic Safety and Licensing Board, U.S. Nuclear Regulatory

24. Commission, Washington, D.C. 20555

25

L-

- V] ANN RILEY & ASSOCIATES, Ltd.
| \/ Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

| (202) 293-3950

r '

a - - - m.
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1997

1 APPEARANCES:

O2
3 ON BEHALF OF ALABAMA POWER COMPANY:

4

5 James H. Miller, III, Esquire

6 James Hancock, Esquire

7 Balch & Bingham

8 P.O. Box 306
_

9 Birmingham, Alabama 35201

10

11 David Repka, Esquire

12 Winston & Strawn

13 1400 L Street, N.W.

14 Washington, D.C. 20005

10- 15

16 ON BEHALF OF THE NRC STAFF:

17

18 Richard G. Bachmann, Esquire
-

19 Eugene Holler, Esquire

20 office of the General Counsel

21 U.S. Nuclear Regulatory Commission
.

22 Washington, D.C. 20555

23

24

25

ANN RlLEY & ASSOCIATES, Ltd.O Court Reporters
.

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950

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



. _ _ .. . . . . _ .

1998

Il INDEX

'2 Witnesses Direct Crcss Redirect Board

3 -- JAMES G. LUEMMAN 2001 ,

4 MARK J. JACOBUS, 2001

15 JESSE E._ LOVE, 2005 2126 2090/2205 2212

6 DAVID H. JONES, 2005 2126 2090/2205 2212

7 PHILIP DiBENEDETTO, 2005 2126 2090/2205 221?.

'8 JAMES SUNDERGILL, 2005 2126 2090/2205 2212

9- WILLIAM LEVIS 2270 2277

10 PHILIP DiBENEDETTO 2273 2277

11 - DAVID H. JONES 2273 2277
'

12 ' JAMES E. SUNDERGILL 2273 2277

13. WILLIAM LEVIS 2282 2236

14 DAVID H. JONES 2284 2236

.il

15 JAMES E. SUNDERGILL 2284 2236

16 CHARLES J. PAULK 2288 2292/2299 ,

: 17 - JAMES G. LUEHMAN 2238 2232/2299

-18 DAVID H. JONES 2290 2298 2292/2299

19- JAMES E..SUNDERGILL 2290 2298 2292/2299

20

21

22

23

24:

25
,

O ANN RILEY & ASSOCIATES, Ltd.
V Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950
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19MA

1 EXHIBITS

;(~T 2 Exhibit Description Identified Rcccived

()
3 APCo 130 States ZWM Terminal Block 2009 2015

4 APCo 131 States NT Terminal Block 2010 2015

5 APCo 132 GE CR-151B Terminal Block 2012 2015

6 APCo 133 GE EB-25 Terminal Block 2013 2015

7 APCo 134 Connectron NSS-3 Terminal

8 Block 2014 2015

9 APCo 135 Connectron Update NSS-3 2196 2196 _

10 Staf f 83 Staff IR-versus-T Data 2091 2263

11 Staff 84 Staff IR-vs' s-T Data 2177

12 From Figure 26 2263

13 Staff 85 Excerpts from " Plastics in

14 Engineering" and " Handbook

i/O 15 Plastics and Elastomers" 2231 Withdraw 2263
V

16 Board 2 Board Examination Papers,

17 Terminal Blocks

18 (Judge Carpenter) 2270

19

20

21

22

23

24

25

ANN RILEY & ASSOCIATES, Ltd.
Court Reporters

(~'} 1612 K Street, N.W. Suite 300\s Washington, D. C. 20006
(202) 293-3950
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I

1999 |
|

1 PROCEEDINGS ;

2 (9:00 a.m.]

3- JUDGE BOLLWERK: Good morning, everyone.

4 I think we're here to begin this morning with the

5 rebuttal and surrebuttal testimony relating to terminal

6 blocks.

7. Any procedural matters the parties wish to take up

8 initially?

9 MR. REPKA: We have none.

10 MR. HANCOCK: Yes, we do.

11 MR. REPKA: Oh, we do?

12 JUDGE BOLLWERK: Mr. Hancock?

-13 MR. HANCOCK: As we talked about on Monday, your

; 14 copy.-- thu Board's copy of Exhibit 39 was incomplete.

15 We're going to substitute that.

16 JUDGE BOLLWERK: All right. These are our copies

i

17 or these are the court reporter's copies?

18 MR. HANCOCK: These are your copies.

19 JUDGE BOLLWERK: Okay. The court reporter has

20 them.

21 -MR. HANCOCK: Yes. Our understanding is that

22 theirs was complete.

23 JUDGE BOLLWERK: Just the Board's copies were not

24 complete.

25 MR. HANCOCK: Right. You all got the Reader's

Q ANN RILEY & ASSOCIATES, Ltd. -

Cour t Reporters
1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293-3950

.. - . - ..-



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

2000

1 Digest version..:
7

'

\_/L 2. JUDGE DOLLdERK: Okay.

3 Any other procedural matters't

4 MR. HOLLER: If I may ask a question just for

5' clarification, on APCo 39, if we were to follow the Bates

I

6 numbers, that's a way to check to make sure the particular

7 copy we're using is a complete one?

8 MR. HANCOCK: That's correct.

9 KR. HOLLER: Thank you, sir, i

10 MR. RANCOCK: There was a gap in there. So, we

11 checked it on Monday.

12 JUDGE BOLLWERK: All right.

13 So, you're satisfied. I mean, for instance, I can

14 go down and check the copy we have in our file room, but
O
's / 15 you're satisfied that the copies that were put into evidence

16 are complete, as opposed to what were sent to us earlier as

17 pre-filed exhibits.

18 MR. HANCOCK: That was our understanding, Judge.

19 JUDGE BOLLWERK: Okay. I may check that anyway,
;

20 but at least at this point, we'll go with what you say.

*

-- 21 Anything else?

| MR. MILLER: We're donc.
|

! 2a JUDGE BOLLWERK: All right.

24 Why don't we go ahead and start with the panels, I

I 25 guess the staff panel first?

( .

ANN RILEY & ASSOCIATES, Ltd.
Court Reporterss

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950

I
L

| , - - -. .- __ . .
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1- MR. HOLLER: Yes, sir.
|

k/ 2' I will remind Dr. Jacobus and M1|. Luehman that you

3 are still under oath.

4 Whereupon,

5 JAMES G. LUEHMAN

6 AND

7 MAPK J. JACOBUS,

8 witnesses, were called for examination by counsel on behalf

9 of_the NRC Staff and, having been previously Guly sworn,

10 wero further examined and continued to testify as follows:

11 DIRECT EXAMINATION

12 BY MR. HOLLER:

13 Q I'll ask each you, in turn, to please identify

14 yourselves 'by name and current posi' ion.
4

'15 A (Witness Luehman) My name is James G. Luehman,

16 Senior Enforcement Specialist, Office of Enforcement.

17 A (Witness Jacobus] My name is Mark J. Jacobus.

-18- I'm with Sandia National Laboratories, and I'm a senior

19 member of the technical staff.

20 Q I'll ask each of you if you have before you a. 4

|21 document entitled " Rebuttal Testimony of Mark J. Jacobus and

22 James G. Luehman on Behalf of the NRC Staff Concerning

23 Terminal Blocks."

24 A- -[ Witness Luehman) Yes, I do.

.25 A -(Witness Jacobus] Yes, I do.

(n. ANN -RlLEY & ASSOCIATES, Ltd.
b ,

Court Reporters
1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293 3950
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2002

1 Q Did each of you participate in the preparation of
q

2 this document?

3 A (Witness Luchman) I did.

4 A (Witness Jacobus] I did.

5 Q At this time, are there any corrections to this

6 document, beginning with Mr. Luchman?

7 A (Witness Luchman] Yes. I have one correction.

8 On the top of page 20, inside the quote -- it's

9 inside the quotation, the very first line. It reads

10 presently, " Terminal blocks in both its evolution . "
. .,

11 and you should strike " evolution" and insert " evaluation" to

12 make it read -- to make it an accurate quote.

13 Q Dr. Jacobus, do you have any corrections?

14 A (Witness Jacobus] I believe I have six,

15 corrections. Most of them are fairly minor.

16 The first one is on page eight, the fourth line

17 from the bottom. It starts with " Requirements based in . .

instead of .
"It should be " Requirements based on .18 " . .,.

19 "in," to make that an accurate quote.

20 Page 11, the first line of answer to question

21 eight, after it says "Q&A 7," there should be a comma.

22 The next one is on page 2E. This was just a

23 grammatical error. The fourth line, the next-to-the-last

24 word is "was." It should be "were."

25 On page 39, in the phrasing of question 30, the

ANN RILEY & ASSOCIATES, Ltd.
,
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Washington, D. C. 20006
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1- seventh line of that question references DiBenedetto's

2 testimony at pages 114 to 25. That should be 114 to 15.

3 The next one is on page 44, the first ne, where

4 Staff Exhibit 73 is referenced, and there is a close

5 parentheses. There should be a second close parentheses

6 there to match the one on the previous page.

7 And finally, on page 46, the last line of answer

It should be "That"
8 38 begins with "That follow . . .

9 follows " Just add an "s" to " follow.". . .

10 That's all the corrections that I have.

11 MR. HOLLER: I would note for the record that

12 those corrections have been indicated on the copy provided

13 to the court reporter.

14 JUDGE BOLLWERK: Thank you.
.

' 15 BY MR. HOLLER:

16 Q I would ask you gentlemen at this time, is the

17 document you have before you true and correct to the best of-

18 your knowledge and belief?

19 A (Witness Luehman] Yes, it is.

20- A (Witness Jacobus) Yes, it is.

21 MR.-HOLLER: At this time, I would move that the

22 rebuttal testimony of Mark J. Jacobus and James G. Luehman

23: on behalf of the NRC staff concerning terminal blocks be

24 bound into the record as if read.

25 MR. MILLER: No objection.

ANN RILEY & ASSOCIATES, Ltd.
(- Court Reporterss

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950
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1_ JUDGE BOLLWERK: Then the rebuttal testimony of
;

- 2 Mark J. Jacobus and James G. Luehman on behalf of the NRC

3 staff concerning terninal blocks will be received and bound

4 into the record.

5 (The rebuttal testimony of Mark J. Jacobus and

6 James. G. Luehman on behalf of the NRC staff concerning

7 terminal blocks foilows,)

8
__
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UhTTED STATES OF AbfERICA

p3 NUCLEAR REGULATORY COMMISSION

' (f
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
) Docket Nos. 50-348-CivP

ALABAMA POWER COhfPANY ) 50-364 CivP

)
(Joseph M. Farley Nuclear Plant, )

Units 1 and 2) )
) (ASLBP NO. 91 626-02-CivP)

REBUTTAL TESTIMONY OF MARK J. JACOBUS AND JAMES G. LUEHMAN
ON BEHALF OF THE NRC STAFF CONCERNING TERMINAL BLOCKS

Ql. State your full name and current position with the h7C.

.A. Mark J. Jacobus, Senior Member of Technical Staff, Sandia National

Laboratories.- James G. Luehman, Senior Enforcement Specialist, Office of
:n
V Enforcement.

Q2. Have you prepared a copy of your Professional Qualifications?

A. (Both) A copy of each of our Professional Qualifications has been admitted

prev;ously into evidence as Staff Exh.1.

Q3. What is the purpose of your testimony?

A. (Both) The purpose of our testimony is to rebut portions of the Alabama Power

Company Testimony regarding violations of the environmental qualification (EQ)

requirements for the States terminal blocks (Model Nos. NT and ZMI) and the

' ,/%

k
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General Electric (Model No. CRISI) terminal blxts at the Farley nuclear plant

which in part led to the civil penalty that is the subject of this hering. The

APCo testimony which is the subject of this m ,ttal testimony is contained in

Direct testimony of Jesse E. Love, James E. Sundergill and David H. Jones on

Behalf of Alabama Power Company (ff. Tr. 978) (hereafter US/J) and Direct

Testimony of Philip A. DiBenedetto on Behalf of Alabama Power Company

(ff. Tr.1227) (hereafter DiBenedetto).

Q4. Could you please summarize APCo's position as you understand it?'

A. APCo is relying on several factors for their position. First, they claim that the

terminal blocks were qualified as of November 30, 1955, based on their

contention that the terminal blocks did not need to function at peak LOCA
/7(V conditions and based on what they consider Staff agreement of their position based

on the January,1984 meeting and the following correspondence. They next claim .

that even if the terminal blocks are required to function at peak-LOCA conditions,

they should not be expected to have known that the blocks were not qualified.

This actually presents two opportunities for them to claim that they did not know

and they should not have known: first that they did not know the blocks had to
t

be qualified for peak-LOCA conditions, and second, that if the blocks had to be

qualified to these conditions, then they did not know and should not have know11

'Urtless indicated otherwise, the response to the questions are by Dr. Jacobus.

t

.

V

,
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that blocks would not perform at the peak LOCA conditions, Finally, they claim

that the number of systems and components affected was minimal, implying that

any violation was not signincant.

Q5. Let us take things one step at a time. The APCo testimony focuses extensively

on their contention that the terminal blocks are not needed at " peak LOCA*

conditions and therefore, their insulation resistance data at 150*F was adequate
._

to qualify the blocks. Could you explain the progression of APCo's information

'

to you that forms the basis for their position on this point?

A. - At the time of the inspection, APCo's SCEW sheet formed the origina) basis for

determining to what temperature the biocks must be qualified. The SCEW sheets

(Staff Exhs. 69 and 70) for the blocks (or the electrical penetration asamblies of
-O
V which they were a pan) indicated that they had to be qualified to 378'F. The

SCEW sheet for the States biccks further indicates that the blocks were only

qualified to 307'F. A footnote indicates that the peak surface temperature of the
,

blocks will not exceed the qualification temperature. Tne SCEW sheet for the -
.

- General Electric electrical penetrations (which APCo claims also qualifies the

terminal blocks) indicates that these blocks 'were qualified to 340*F. A footnote

indicates that the peak surface temperature of the blocks will not exceed the

qualification temperature. No additional documentation of their position that the
e

blocks did not have to be qualified for peak LOCA conditions was provided

,

N,s

|
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during the inspection, either in the qualification Oles or in response to written

questions to the licensee that questioned the basis for qualification (5:Aff Exhs. 71

and 72). In response to EQ Question Number 26 (Staff Exh 71), APCo indicated

that the basis for selection of an acceptance criterion of lx10' 0 was contained in

the response to EQ Action Items 018 and %7 (APCo Exh. 52). This document

discusses the Conax test repon, including the environments that the tested,

(Connectron) blocks were exposed to and the minimum insulation resistance )
!

measured for the blocks. Interestingly, there is no mention in that document of

the temperatures when the insulation resistances were measured, nor is there any |
argument that the blocks are not required at peak LOCA concitions. The

temperatures at which IR measures were performed is clearly not obvious from

the plot that is cited from the Conu repon.

At the meeting'in Atlanta on November 25, 1987, APCo indicated that-

they still had faith in the Conu repon for qualifying the blocks. At that meeting,

they presented an enhanced version of the graph flom the Conax report (APCc

Exh. 56). This enhanced graph included several data points that were not

inUuded on the Conax graph. It also included the temperatures at which the
,

insulation resistance measurements were performed, which also were not part of

'

the Conax graph. Interestingly, this data was presented to the Staff at this

meeting with no qualifications.

i

.
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'O
Following their presentation of the data, I pointed out that the data in the

Conax repon was invalid as stated by the test repon. This point was discussed

in my previous Direct Testimony. This was the first time that APCo

- acknowledged to the Staff that some of the data in their Ogure was invalid.

APCo's Direct Testimony addresses this point for the first time, where in

Mr. Love's response to Q107 (US/J p.117), he states that with regard to the this

plot (APCo Exh. 56),

This curve, which was developed specifically for the meeting, did
not contain any explanatory notes indicating that the peak-LOCA
ponions of the IR data from the Conax testing were indicated in
the test repon to be defe Eve. This fact had no bearing on the
substantive nature of the elevant issues because these IR data
points, which were all equa] .o or greater than SE9 ohms, were not
uitd in our selection of the value of IE7 ohms.

It is extremely un: lear to me why APCo would take a valid data figure, add

invalid data to the figure (data that could have most definitely misled the NRC

Staff because of the appearance of favorable IR data at 300'F), and then now

claim that the data they had specifically added to the figure was irrelevant !n their

argument.

At the same meeting in Adanta, APCo presented the data from the Sandia

repon (Staff Exh. 73) as pan of the JCO (APCo Exh. 59). Although they still

stood behind the Conax data for qualification, they provided an analysis of the
|

| Sandia data "to funher exemplify the amour! - ' conservatism built into the

setpoint analysis" (APCo Exh. 59). This is the first time that APCo provided any

O.
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documentation that claimed that the blocks did not need to function at peak LOCA

conditions. They assessed the Sandia data and concluded that the bicsks would

function acceptably at 296'F and that the blocks were not needed at higher

temperatures. This was based on an IR versus temperature plot that assumed the
,

IR on a log scale to be linearly related to temperature,
,

When it was demonstrated that IR was in fact not related to temperature

in this way, the meeting adjoumed with APCo planning to replace the terminal

blocks,

Aside from oral responses during the 1991 depositions of APCo witnesses,

the APCo Direct Testimony is the first documentatien provided to the NRC Staff

that claims that the terminal blocks are not needed above some still lower1

'

temperature. I am aware of Mr. DiBenedetto's assertion that his January 8,1938

report (Staff Exh. 47)

. . . demonstrates that terminal blocks used in the APCo
applications, that is pre accident exposure and post-accident long
term cooling, were capable of performing their intended functions.
(DiBenedetto Q&A 143, p.113).

,

However, his report addresses the issue of when the instrumentation circuit

tuminal blocks are required at Farley with reference to the Farley terminal block

JCO (APCo Exh. 59). The JCO claimed that the terminal b)ocks were not

iequired above 296*F. Mr. DiBenedetto does not assert, in his 1988 repert, the

temperature above which the terminal blocks are not required to function. ' APCo

still has not defined what temperature they feel the blocks rieed to be qualified to,

|

|
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based on the circuit by circuit analysis that they claim to have used as a basis for'

qualification all along.

Q6. You referred to APCo's response to EQ Action Items 018 and 067 (APCo

Exh. 52). - What was in APCo's response?

A. The APCo Response to EQ Action Items 018 and 067 (APCo Exh. 52) states with

regard to IPS 107 that

The test operations (Sect. 6.0) describes the phases of the test
sequence during which insulation resistance (IR) measurements
were made. Readings of IR were taken during the Phase I aM II
LOCA environment testing. Sect. 6.6 dduihes the LCCA
environment test operation. Peak chamber pressure during Phue
I testing reached 57.5 PSIG (290'F) at 120 seconds, and Phase I
peak chamber temperature reached 300'F (56 PSIG) at 10 minutesg) from introduction of steam (Time 0). At 60 seconds frorr. Time 0,(
chamber chemical sprays were initiated. Phase II LOCA testing
began at 30 ' minutes, 45 PSIG (294*F), and at 30 minutes,
35 seconds, the pressure was reduced to 0 and temperature was
ramped down to 144'F and was maintained between 140'F and
150*F for 240 hours. During this time, chemical sprays were
continuously introduced into the chamber. IR measurements were
taken on each test item during the Phase I and 11 LOCA tests (Sect.
6.6.12), IR Test Nos. 6 thru 16 of Appendix B (IPS-107).

Appendix E ofIPS 107 provides a compilation of the IR Test Data.
,

Graph No.1 of Appendix E provides a plot of the minimum IR
data points for the #16 AWG te-t conductor and terminal blocks
which were recorded during the DBA and Post DBA testing for
aged and unaged specimens. From this graph, it can be seen that
the minimum IR point recorded for a #16 AWG conductor and
block was 3E7 ohms for aged specimens, and 1.5E8 ohms for the
unaged specimens.

The conclusion of that document states: ,



. .
- -

.g.
. .

N
As the FNP terminal blocks used in E.Q. instrumentation and
control circuits located inside containment have superior signincant
characteristics to the Connectron NSS3 block tested in IPS 107,
and as the FNP E.Q. enclosure conDgurations do not subject the
FNP terminal biceks to submergence and provide equal or superior
protection to that provided to the NSS3 block in the tested

- configuration, the use of minimum IR #16 AWG NSS3 values from
IPS 107 test report for calculation of DBE leakage currents on
instrumentation terminations inside containment is acceptable.

Although the above does not explicitly state it, the impression I get when reading

the above is that the insulation resistance was greater than 10' 0 at all

temperttures up to 300*F. This, of course was not aetaally the case.

Q7, -What are the regulations that govern whether the blocks had to be qualined for

p peak LOCA conditions?

U
A. 10 C.F.R. 6 50.49 is the requirement for quali6 cation and is what must be

followed. Section (k) does not require requalification for equipment that was

previously qualified to NUREG 0588 (Staff Exh. 23) or to the DOF Guidelines

(APCo Exh.- 8), The DOR Guidelines applied to the terminal blocks in Farley

Unit I and the requirements of NUREG-0588, Category U applied to the terminal

blocks in Farley Unit 2.

Section 5.2.5 of the DOR Guidelines states that:

Failure - criteria should include instrument accuracy
requirements based 8the maximum error assumed in the
plant safety analyses. If a component fails at any time
during the test, even in a so called " fail-safe' mode, the
-test should be considered inconclusive with regard to

D)%.
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4
O demonstrating the ability of the component to function for
U the entire period prior to the failure.

Section 5.2(1) of the DOR Guidelines states that: ,

,

The environment in the test chamber should be established
and maintained so that it envelops the service conditions
defined in accordance with Section 4.0 above. The time
duration of the test should be at least as long as the period

.

from the initiation of the accident until the temperature and
pressure service conditions return to essentially the same
levels that existed before the postulated accident.

Section 2.2(7) of NUREG 0588, Category 11 requirements states that:

Performance characteristics of equipment should be
verified, before, after, and periodically during _ testing
throughout its range of required operabi'.ity.

Section 2.2(9) of NUREG 0588, Category 11 requirements states that:

( De operability status of equipment should be monitored
i continuously during testing. For long term testing,

~

however, monitoring at discrete intervals should bejustified
if used.

Section 3(4) of NUREG-0588, Category 11 requirements states that:

Some equipment may be required by the design to only
perform its safety function within a short time period into

~ he event (i.e., within-seconds or minutes), and, once its.t
function is complete, subsequent failures are shown not to
be detrimental to' plant safety. ...- Equipment in these
categories _is required to remain functional in the accident
environment for a period of at least one hour in excess of 1

the time assumed in the accident analysis.

'

It is evident that, based on the above sections of the relevant guidelines,

that the Commission expected equipment to be qualified for the entire accident,

with'only NUREG 0588 providing an exceptien. The exception still requires a
. "

,Q
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- minimum 1 hour qualification, and therefore does not support APCo's arguments.

'

The intent of the regulations is made somewhat more clear in Section (i) of

10 C.F.R. I 50.49, which discusses the JCO process. Five factors were outlined I

.

that should be considered, as aporop iate, to demonstrate trat "the plant can be.

s.tfely operated pending completion of equipment qualification required by this '
.

section." Factor 4 is " Completion of the safety function prior to exposure te Ge

accident environment resulting from a design basis event and ensuring that the

subsequent failure of the equipment does not degrade any safety function or

: mislead the operator." Thus, an analysis,- such as the one APCo is relying on for

- the qualification of termind blocks, was only to be permitted for a JCO, not for

- qua'ificat'on of the equipment.

At this point, I should discuss what Mr. Love states in his testimony in

response to Q120 (US/J pp.130 32):

It must also be recognized that the instrument loops at issue here
were covered by Reg. Guide 1.97. (APCo Exh 32). Reg. Guide

: 1.97 recognized explicitly, prior to the de.adline for EQ, that the
function of instrument circuits was time-dependent. Reg. Guide
1.97,LRevision 2, stated at page 2 (emphasis added), that *[i]t is
essential that the required instrument be capable of surviving the-
accident environment in which it is located for the Impth of time
its function is recuired." ' s

.

I think he is making a serious misinterpretation of Re.. Guide 1.97. - The

Reg. Guide'does not state that equipment must be capable of functioning only.

:

when the instrument is believed to be required to function. It also does not state.

that the function of instrument circuits is time dependent. A correct restatement-

.

'

-m ., , --..m, , , y--, -. y
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of the words in Reg, Guide 1.97 is that equipment must continue to function

properly untilit is no longer needed. This would include functioning through the

peak LOCA conditions for the terminal blocks that are required after that time.

QS. Why should APCo have clearly known that the blocks had to be qualified to peak.

LOCA temperatures?

A. In addit!cr. '.c $: regulatory basis provided in Q&A 7 from a pure technicalp

standpoint, the blocks have to be qualified to peak LOCA conditions unless the

utility e provide clear and convincing evidence to the contrary. I have

previauty outlined what such analyses would have needed to consider. The

relevant information is also included in Q&A 26 below. As I stated in response

to QS above, prior to the APCo Direct Testimony being submitted, APCo had not

ever provided any documentation, other than the JCO and the SCEW sheets,
,

indicating that the blocks did not have to function at peak LOCA conditions. The

SCEW sheets claimed the blocks were qualified to 307'F (States) or 540*F

- (General Electric), while the JCO claimed that the blocks did not have to function

above 296'F.

Clearly, the regulations and IN 84 47 should have been well known to

APCo and they form the basis for why APCo " clearly should have known."

L .

Further, Sandia report NUREG/CR-3691 (Staff Exh. 74), which both APCo and

Bechtel agree was reviewed by Bechtel (Tr. I130,11.12-25), preside a very strong

|

|

O

|

l,
. - .

.
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5 basis a.s to why APCo " clearly should have known." This report's Conclusien 3

clearly indicated that "Most industry quzjification tests do not monitor for low

levelleakage currents during LOCA simulation tests of terminal blocks. Without

quantitatis c knowledge of these leakage currents, adequate analyses of their efrects !
l

on instrumentatica and contro! circuits cannot be performed.* (Staff Exh. 74,
!

page 117, Conclusion 3) However, in answering the question involving the

Sandia reprts, "did those documents, in any way, alter your view technically, of

what needed to be done to address the instrument accuracy issues?" Mr. IAve

testifies 'No " (Tr. 1130,1.22). This follows his recognition that the dra APCo

was relying on at the time was based on data taken a5r the completion of

accident testing (USS Q&A 94; pp.104-05), not during the accident testing. I

am not cer.ain what Bechtel considers to be an adequate review of a document,

but I would think that at the very least, the conclusions of the document would

have to be read.

Q/, Given the olocks have to be qualified to peak LOCA conditions for the Farley

applientions, why is it that APCo " clearly should have known" that they were noti

qualified as of November 30,19857
,

A. InforTration Notice 84-47 was the initial notification that insulation resistance data
i
: during the accident test was necessary. The subsequent issuance of the Sandia
!

(' reports, which Bechtel has testified to having reviewed (Tr. I130,11.12-25),
|
|

O

|

|
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further clearly outlined the concerns with operation at elevated temperature LOCA |

O conditions. Conclusion 3 of NUREG/CR-3691 (Staff Exh,74) was discussed in 1

l
1

lesponse to QS above. Conclusion 6 provided further information that ' Terminal

block leakage currents in a steam environment may degrade performance of

instrumentation and control circuits to an extent suf6cient to cause erroneous

iridications ad/or actions." Figure 8 3 on page 85 of the same report (same as

Figure 40 in NUREGICR-3413) demonstrated vividly the effects of terminal bicek
I

leakage currents on an actual pressure transmitter circuit. For these figures, ordy

one terminal block was used in the circuit. Many Farley circuits contained two

tcrminal blocks inside containment, effectively doubling tne leakage currents that

would be expected. The data from these figures is based on a General Electric

EB-25 terminal block in the transmitter circuit and is intended as an illustrationO
of the real effects of terminal blocks on such circuits. It clearly decs not

,

represent the Farley transmitter circuits exact y.l

Mr. DiBenedetto states in testimony in response to Q145 (Dissened:tto

p.11314) that "As I stated previously, if the APCo terminal blocks were to be

used during the peak conditions of the accident, the Staff's assessment would be

correct and justified." nus, he agrees that if the blocks had to be qualified to

peak LOCA conditions, then the blo:ks were not qualified as of November 30,

1985 and the Staff's position would be correct.

,

i

|
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' ' - Although Information Notice 84 47 was the major a!crt to licensees on the

issue of degraded insulation resistance, the NRC also issued Information Notice
l

85 39, Auditability of Electrical Equipment Qualification Records at Licensees' |
1

Facilities, on May 22,1985. (Staff Exh. 77). This information notice states, in |

part, on page 3.

An EQ test report, in and of itseif, does not completely support a |
determination that equipment is qualified. In order to ensure that j
plant specific requirements are adequately considered, the <

'

following types of additionalinformation may be needed: . . . (4)
effects of decreases in insulation resistance en equipment
performance; . . . (6) applicability cf EQ prob! cms reported in IF.
information notice: and bulletins and their resolution.

Q10. APCo has claimed that the number of systems and components affect d was

f'
minimal, implying that any violation was not safety significant. How do you

respond to theit assertion? (US/J Q&A 121 pp.132 34).

A. Of the 13 Type A, Category I variables that were identified in Table of the

Farley Regulatory Guide 1.97 submittal (Staff Exh. 75), multiple chanrels of 5

variables wo6id be affected. As stated in the APCo response to EQ Actiir Items

018 and 067 (APCo Exh. 52), both units relied on terminal blocks in trm:mitter

circuits for 2 channels of wide range reactor coolant system (RCS) pressure for

3 channels of pressurizer pressure, for 3 channels of pressurizer level, for 3

channels of nanow range level in each of 3 steam generators, for I channel of

wide range level in each of 3 steam generators (only in Unit 2), for 2 channele

(O
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|
<

of containment post accident semp level, and for 2 channels of flow in each ofs

3 steam generators. Of these, RCS prr.sure, wide range ste2m generator level,

narrow range steam ger.erator level, pre. urizer level, and cont.unment sump level

are the Type A, Category 1 variables. Type A variables are 'those variables to
1

be monitored that provide the primary information required to permit the control

room operators to take the spec;fied manually controlled actions for which no

automatic control is provided and that are required for safety systems to

accomplish their safety function for design basis accident events." According to

RG 1.97, " Category 1 provides the mos' stringent [ qualification) requirements and

is intended for key variables."

:o
Qll. What effects will the terminal blocks have on instrumentation circuits?

A. Referring to Figure 81 in NUREG/CR 3691 (Staff Exh. 74), which is a

simplified schem. tic of a pressure transmiaer circuit, the terminal blocks provide

a leakage path Rn between the supply conductor to the transmitter and the return

conductor from the transmitter. Because of the voltage difference between the

two conductors, leakage currents In flow between them. The magnitude of the

leakage currents varies with changes in the external environment, but the effect

is s' vays that the power supply has to supply more current I through thet

mmrt.g resistor 0 to V isolation amplifier) than if no leakage currents were

, present On =0). Thus, the measuring resistor reads not only the current supplied

'O
,

|
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'
from the end device Or), but also the current that is leaking between the terminals

of the terminal bloch On). Because the leakage current On) is always in the

same direction, the readout device will always read a higher value of current OJ

than that coming from the end device (1 ), resulting in the pressure (or level or1

i

flow) appearing higher than it actually is.

EVOLVING REQUIREMENTS

Q12. I.et us move to other areas of the APCo testimony. They testify extensively ;

regarding " evolving requirements * for loop accuracy calculations. Let us begin

,
_-

.with the Sandia seminar. How do you respond to their testimony regarding the ,

seminar? ,

A. In his Direct Testimony 3JS/J Q&A 100 pp.10910), Mr. Love indicates that,

based on my deposition, he presumes that with regud m the instrument accuracy
4

issue that the Sandia EQ seminar 'contribut,d to the latest interpretation of this

issue, and that the post-deadline EQ NRC inspections findings and violations were

the method of communicating the latest thinking.* OJS/J p.110). I think it is

appropna'e for me to restate the purpose and content of the seminar held at

Sandia in 1987. ne serr!,ur had two primary purposes, ne first was to provide

wining of new inspectors that had recently beca usigned to EQ, particularly at

[
the NRC Regional offices. The second was to make all inspectore aware of those

areas where significant problems had been found during the first year or so of

_p.
J

>

!
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their time when performing inspections, rather than trying to start from the

beginning at every inspection. De purpose of the seminar was not to define new

interpretations of requirements, nor to require enhanced dceumentation from

licensees at future inspections.

The information that was presented reguding the accuracy contribution of
I

terminal blocks on instrument circuits wu based virtually 100% on the Sandia

terminal block test results in NUREG/CR 3418 (Staff Exh. 73) and

NUREG/CR 3691 (Staff Exh, 74) and other industry tests that occurred prior to

|November 30, 1985. A copy of the material diguised at the seminar was

provided to APCo during discovery (Staff E:h. 59). Based on the above, their

assumptions as to what went on at the seminar regarding instrument accuracy are
,

not corTect,

s

Q13. In Q&A 34 of their Direct Testimony (IJS/J p. 43), Mr. Love and Mr. Sundergill

testify as follows:
.

Q34. - Were there any other aspects of EQ that were ' evolving *
subsequent to the EQ deadline and prior to the 1987 Farley
inspections? -

A34. - (Love, Sundergill) -Yes. One example is terminal blocks,
which we will discuss further below, his wu a topic
where Sandia National Laboratories (Sandia) had conducted
some tests' and was developing data. Sandla became -
involved in the inspection process after the deadline and it
was only natural that they brought to the inspection the

10

. _ - _ _ _ _ _ _ _ - _ . _--
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(]- most recent, post deadline perspectives. However, their
'

1987 views do not properly renect what APCo * knew or
clearly should have known" as of the November 30,1985
deadline.

How do you respond to their testimony?

A. (Jacobus) The only thing that they state conectly is that Sandia 'had conducted

some tests.' I believe the other statements to be inconect. Sandia was not, in

fact, developing data on terminal blocks after the EQ deadline. The final reporu

on terminal blocks were published in August and September of 1984, completing

the Sandia terminal blxk testing program more than a year before the EQ

deadline. Mr. Craft, the author of the terminal block reports, changed jobs in late

1984, leaving EQ rntirely. No additional terminal block testing or data

i,,q development was performed at Sandia from late 1984 up until the time of the
LJ

inspections at Farley.

Sandia was involved in the inspection process for EQ beginning in about

1981, with very significant activity in late 1982 and into 1983. The earher

inspections were at vendors, A/Es, and test labs. -In FY82, Sandia suppor'd 11

inspections. In FY83, Sandia supported 40 inspections. Sandia was also involved

with the first round EQ inspections at virtually every plant in the country.

(Luchman) Clearly, this assertion is not supported by the facts.

Information Notice 84-47 which dealt with this subject wts sent to APCo well

before the deadline. Further, NRC inspectors had questioned the use of terminal

blocks in instrumentation circuits in a number of pre-deadline inspections.
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-y Finally, as supponed by a number of APCo witnesses, numerous licensees had;

'

responded to the Information Noti:es 82-03 and 84 47, prior to November 30.

1985, by removing terminal blocks from these circuits and the NRC integrated

their concern into 10 C.F.R. I 50.49 audits. 3

Specifically, with respect to pre deadline inspections, the inspection repon
4

dated January 29,1985 documenting an October 15 19,1984 inspection at Calvert

Cliffs (Staff Exh. 63), on page 12 states *ne inspectors also reviewed an

internal BG&E letter dated October 3,1984, that states an FCR is being prepared

to replace terminal bicsks in instrumentation circuits by qualified sp!!ces.' '

As pan of a joint affidavit on behalf of the Nuclear Utility Group on

'

Environmental Qualification (NUGEQ) submitted to the NRC as an enclosure to
'

an October 3,.1988 letter from the NUGEQ, Messrs. Noonan and DiBenedetto,

APCo witnesses, and Mr. LaGrange, APCo affiant, commented on this subject.

With respect to Information Notice 84-47, they state on page 15 of the affidavit

(which also was submitted as part of Al'Co's response to the Notice of Violation -

- (Staff Exh.15)) "... virtually alllicensees simply replaced instrumentation terminal

blocks...". and more importantly, 'nc intent of the Notice wm to call attention

to this problem such that utilities would replace terminal blocks in Instrumentation
1

shnits with aualified sullees. dis specific problem wu discussed during

meetings held with 'each licensee but the broader issue of total Instrument loop

accurnev was not. ... ne NRC integrated this concern for instrumentation circuit
P

.-

i

O
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, yterminal blocks into both its eeletion of NTOL equipment qualificatior it'
,

band 50.49 compliance audits." (emphasis added).

Q14 In Direct Testimony (US/J Q&A 80, pp. 93 94), Mr. Love and Mr. Jones testify

that

At Farley, we addressed terminal bicsks in instrument circuits as
did the rest of the industry in accordance with NRC dictates - by

__

including their portion of the instrument loop error in the
instrument setpoint calculations for emergency procedures, as
discussed further below.

Similarly,in his Direct Testimony (DiBenedetto p.100), Mr. DiBenedetto states

that

Subsequently, instrument accuracy became an " evolving" technical
issue that needed to be addressed by industry as a generic matter.r( By 1934, industry had inillad ciforts # addiess the instrument
accuracy issue through Emergency Operating Procedure (EOP)
setpoints and error margins. This effort did involve some
consideration of accuracies of terminal blocks. APCo - through
Bechtel and Westinghouse - pro:cedad on the same path as did
others in the industry...

Based on Sandia's experiences with the inspection process, as well as other

contact with industry, how would you characterize how the rest of the industry

addressed terminal blocks in response to Information Notice 84-4*n

A. Without going into detailed msults of inspections, I would simply note that I do

not know of any plant that uses terminal blocks in 4-20 mA transmitter circuits

that require harsh environment qualification and are located inside containment.

I recall being told during many inspections that all inside containment terminal

_______ .. _ .
. .
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blocks in 4 20 mA circuits had been replaced in response to IN 84 47. In many

cases, plants went beyond repla:ing only the terminal blocks in 4 20 mA circuits.

Some replaced all terminal blocks in all instrumentation circuits inside

containment and some even replaced terminal blocks in control circuits. Still

others replaced selected terminal blocks outside containment in instrument

circuits. His is very different than the Parley approach.

In terms of performing loop accuracy calculations involving contributions

of calibration equipment and other secondary effects, I would agree that AFCo

probably began such calculations in the same time frame as the rest of the

industry. However, that is not the issue in these proceedings. The issue is

specifically for not properly considering the effects of terminal blocks on the

accuracy of instrument circuits. The NRC Staff expected to see axeptance

O e>4teri est diishee rer ixe term'e>> die x> <d sce o# their res# tree re==:i => >"e

then a demonstration that the terminal blocks meet those specified functional

performance requirements during accident conditions as is required by regulations.

If the only way APCo felt they could establish the functional performance

requirements of the terminal blocks was to perform a detailed analysis of the

entire circuit and if they did not have the capability to do that analysis prior to

November 30,1985, they could have chosen to remove the terminal blocks, as

many other utilities chose to do. Information Notice 84-47 and their resiew of

the Sandia reports clearly should have given them ample reason to doubt the

O

_ _ _

,
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capability cf their installed terminal blocks. These documents indicated that the

i ,-, terminal blocks likely formed a ' weak link' in the instrument loop. All utilities

('
that I know of, .dth the exception of APCo, took appropriate action to respond

to IN 84-47.

Q15. In his Direct Testimony (IJS/J Q&A 89, p.100), Mr. Love testines that total

loop effects, which include tc:minal block IR data, were not yet being considered

when Gnalizing the qualification of terminal blocks. What did Information Notice

84-47 suggest with regard to total loop effects?

IN 84-47 specincally suggested that licensees ' review terminal block qualineationa. ,

documents to ensure that the functional requirermnts and associated loop

accuracy of circuits utilizing terminal blocks will not degrade to an unacceptable

( level due to the now of leakage currents that might occur during design basis

events" (emphasis added). Note that the suggested activities were very specine.

Q16. In Q&A 102 (IJS/J pp.11012), Mr. Love testihes that

In essence, consistent with the latest thinking, we needed to find IR
data for terminal blocks in low voltage instrument circuits, taken
during LOCA testing, to include in the loop accuracy calculations.
The Wyle data used in 1984 was not take during LOCA testing.
To do this, based on the 1951987 interpretation of this issue, we
consulted the corrective actions contained in IN 84-47...

How do you respond to this testimony?

I
l

'C
,

,
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A. It seems ridiculous to me that only in 19861987 would a utility finally consider,

performing the corrective a:tions that had been clearly identified in an information

notice issued 2 3 years earlier. It would seem that it took them 2 3 years to
i

finally figure out that the corrective actions listed in IN 84-47 applied to them.

Even when they did finally recognize the need for the insulation resistance data

during LOCA testing, they took the data from a report on terminal blocks in

which insulation resistance wu measured only at temperatures below 150'F.
1

Q17. At the end cf his response to Qll2 (US/J p.124), Mr. Love testifies that

The violation at issue here appears to be based only on a failure to
reach agreement in the instrument loop accuracy paperwork as to
which value of IR should have appeared in the Westinghouse
calculations in 1987. The selection of the IR d:ta point for the

i 1987 loop accuracy calculations was entirely a 1987 issue and
should not be the subject of enforcement for pre-deadlines

compliance.

Do you agree?

A. IN 84-47 was issued more than a year before the dead!!ne and specifically stated

that licensees should ' review terminal block qualification documents to ensure that

the functional requirements and associated loop accuracy of circuits utilizing

terminal blocks will not degrade to an unacceptable level due to the flow of

leakage currents that might occur during design basis events.' What this said to

licensees is that termina] tjocks can be a large contributor to loop inaccuracy and
p

I that terminal blocks should be considered in that light as a part of the ongoing

h
V|

1
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10 C.F.R. I 50.49 reviews being performed by licensees at that time (prior to the
!

EQ deadline). If APCo was inccpable of performing this action prior to the EQ

deadline, they could have chosen to replace the terminal blocks (as many other

licensees chose to do).

The fact that the NRC did not further cite APCo in the violation for not

having ' performance specifications under conditions etisting during and following

design basis accidents' for terminal blocks u required by 10 C.F.R. I 50.49(d)(1)

was consistent with the Modified Enforcement Policy of generally considering all

information that the licensee had available at the time of the audit. At the meeting

in Atlanta shortly after the audit, APCo had established a p:rformance

specification of 5x10' 0 for the terminal blocks. If APCo would not have come

up with an appropriate performance specification, then they might also have been

(O cited for thai deficiencx.

Q18. In response to Board examination, Mr. leve discussed his use of the word

" consensus" with regard to "how the calculation of leakage currents from the

complete instrument loop (including terminal block contributions) would be

made." He testifies that

Prnicus to the 1986 87 timeframe, there were assumptions made
in the calculations that the cables and other components that may
be in the harsh environment in the instrument loop, such as
connectors or terminal blocks or cable splices, were - their
contribution to the error was insignificant as compared with the

.

D
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sensor itself due to the adverse environment effects. (Tr.1139,
11.14 21).

He again testifies in response to Judge Carpenter's question

JUDGE CARPENTER; Would you say that the errors associated
with these terminal blocks that were at issue and are now at issue
before us pre November,1985 EQ-deadline were thought to be
small but in fact were unk.nown?

WTINESS LOVE: The exact contribution from the terminal block
was thought to be small in the previous terminal. (Tr. 1141,
11. 2 8 ).

Following Mr. l.ove's response, Mr. Jones testifies

WITNESS JONES; I agree. I think you're correct. (Tr. 1141,
1.9).

How do you respond to their testimony?

A. I think they clearly have the facts wrong. IN 84 47 clemly informed uulities that

'

"the NRC staff recognizes that leakage currents do exist during LOCA/MSLB

simulations and that the leakage cunents may be of significance in some

applications.* It went on to suggest what utilities should do as I have previously

discussed. A mf:thodology for calculating the effects of degraded insulation

resistance on various circuits was presented in NUREGICR 3691 (Staff Eth. 74).

The testimony of Mr. Jones bears this out when he testifies that 'I don't

think that it's the calculation that hu evolved. It's the amount of contributions

of which components that has evolved over a period of time." (Tr. 1140,11.3 6).

His statement is exactly correct in this case. In response to IN 84-47, terminal

blocks were either replaced or appropriately considered as part of the loop

O

.
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accuracy calculations by other etilities. At that point, most utilities bepn

considering the effects of cables, electrical penetrations, and splices also. In the

evolution of loop accuracy calculations after the EQ dea:ll:ne, items such as

process measurement accuracy, sensor calibration accuracy, sensor temperature

effects, sensor pressure effects, sensor drift, rack calibration accuracy, rack

comparator setting accuracy, rack temperature effects, and rack drin began to be

considered in the loop calculations (Staff Exh. 76). APCo has not been cited for

failure to consider these type of effects. They have only been cited for failing to

consider the effects of terminal blocks, the issue identified in IN 84-47.

In addition to Mr. Jones' testimony, Mr. DiBenedetto's testimony at

.

Q&A 118 (DiBenedena p. 98) states that with regard to moisture films and
i

C IN 84-47 that 'This notice, which came out in June 1984, was the first generic

notice of the issue." He then goes on in Q&A 119 to respond to the question

"Was this the first time instrument accuracy, or at least the contribution of

terminal blocks to instrument accuracy, was ever considered to be a significant

problem?" with ' Generally, that is correct." Thus, he confirms that Mr. Love's

testimony at Tr.1139 and Mr. Jones' agreement with that testimony are indeed

incorrect.

Q19. In response to Q147 (DiBenedetto pp. I15 17), Mr. DiBenedetto testifies that 'the

Staff withdrew a violation associated with instrument loop accuracy in apparent

1

!

1
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recognidon of the fact that the licensee could not have known of the issue prior

to the EQ deadline." Did the violation at Robinson have anything to do with the

use of terminal blocks in instrument circuits?

A. No. The issue at Robinson was very different. Robinson had performed adequate

loop calculations (except for a problem with how they treated penetrations). What

they had failed to do was to provide documented plant requirements for

comparison with the calculated loop accuracy. At Farley, terminal blocks were

being used inside containment in instrument circuits with.out properly considering

the effects of the terminal block leakage currents, an issue cle.arly and

unmistakably identified in IN 84-47.

3((J'

SlhilLARITY ARGUbiENTS

Q20. Let us now consider the APCo testimony regarding the Conax test of Connectron

terminal blocks. In Q&A 103 (US/J pp.112-14), Mr. I.ove tries to justify that

the APCo similarity analysis was correct because it considered the physical

characteristics of the Connectron vs. the States and GE blocks. He goes on to

indicate that their " approach to qualification by analysis is not unusual and is

acceptable under 10 CFR 50.49.* How do you respond to his testimony?

A. I completely agree that a complete and correct analysis may be used to establish

similarity. The issue is whether their analysis was complete and correct. It wss
:

not because it did not considn the fact that the Connectron blocks have every

m
u'(v)

|

1
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O et er termin>l at a eirfereni cievatien. hiie 18e os ne states ele:t> beth have !

terminals that are all at the same height. The ' compact step-type con 6guration"

is a feature that is clearly delineated in the Connectron literature. Further,
we ,-c.

differences in how moisture collects on different terminal blocks was not

addressed. Presumably, " engineering judgement * was used to discount these

factors. I do agree that every element of engineering judgement need not be

documented in great detail, but I do firmly believe that they should be able to

provide a sound engineering basis that demonstrates that their engineering

judgement was reasonable.

Q21. In Q&A 104 (US/J pp.ll4-15), Mr. Love testifies that

We had considered the differences identified by the Staff and
concluded that they were not germane.

First, let me address the alleged material differences.... The Sandia
report indicated that insulation resistance of the terminal block
material was not the important factor. Based on this conclusion it
is clear to me that a materials similarity analysis between the
NSS3, NT/ZWM and CRISI terminal blocks is immaterial to the
issue.

How do you respond to his testimony?

A. I have no idea how he came to the conclusion that there were ' alleged material

differences." He refers to my Direct Testimony on page 4, in which I can find

no mention of the word " material." Similarly, in my deposition, pages 112 116,

simila.rity was discussed, with no mention of materiai differences. Mr. Love then

tO -

G
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.

goes on to discuss the Sandia report and what it states about material differen:es,

which is completely irrelevant in light of the fact that I have never brought up

material differences.

Q22. Mr. Love goes on to discuss that he feels that the differences in height between

the adjacent terminals would not have 'any impact on the existence or non-

existence of a conductive moisture film... or on the relative performance in

instrumentation circuits." (US/J p. I15). How do you respond to this pan of his

testimony?

A. I agree with the first pan of his statement regarding whether a film will exist.

However, the second part of his statement is not correct. In APCo's original

similarity analysis they recognized that the distence between terminals was an

important parameter. What APCo did not consider is that the step design

effectively increases the distance between adjacent terminals. Taken to a

ridiculous estreme, let us assume that there was a 1 foot height difference

between adjacent terminals. Then the effective distance between terminals would -

be about I foot even if the center to-center spacing were only 1/4 inch. Usmg the

APCo logic would then imply that a single level terminal block with 1/2 inch

between terminals would be better than the step design with effectively 1 foot

between terminals.

,

_ _ . . . _ . . . . . . . . . . . . . .. . . . .
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4O Q23. Mr. Love then goes on
LJ

Finally, the allegation of differences in construction is groundless.
In my view, this issue as raised by the Staff inspectors in effect
challenges the efficacy of qualification by analysis. It seemed
during the inspection, as it does now, that the staff would only be
satisfied by prototype LOCA testing for this IR parameter. (USD
p.I15).

How do you respond to this pan of his testimony?

A. In fact, APCo had such test results in their procurement file at the time of the

inspection. Which would one prefer to believe, data on the actual terminal blocks

at appropriate LOCA conditions, or data taken on significantly different terminal

blocks at conditions much less severe than would actually exist during a design

basis accident? I do not believe that it takes too much * engineering judgement"

. to answer that question.
iO
U As an example of the differences in construction, the GE and Connectron

blocks are ruolded as a single piece of insulating material, barriers and all. In

contrast, the terminal bases and barrier materials are formed separately for the

States blocks and then these are attached with screws to a base metal plate. This

results in what NUREG/CR 3418 (Staff Exh. 73) and NUREG/CR 3691 (Staff

Exh. 74) term a sectional terminal block, as defined on page 12 of

NUREG/CR 3691. Differences such as these were not addressed in the similarity

analyses.

VT
J
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Q24. Under cross examination you were asked about the conditions under which a

similarity analysis might be possible. (Tr. 737). Could you explain the
5

distinction between your answer 'ilthe terminal biceks are exposed to fairly mild

conditions, from a technical standpoint, there's very little that you have to do to

show similarity," (Tr. 373,1.22), and your statement 'If the blocks are exlnsed '

to fairly severe conditions, you have to do much more." (Tr. 738,1.2)?

A. The distinction is drawn in that under more severe conditions, the terminal blocks

are near their performance limits. Thus, even subtle differences between blocks

can make a difference as to whether the circuits will maintain acceptable

accuracy. We must recall that in going from an IR of 10$ 0 to an IR of 10' 0,

Westinghouse has indicated that the error goes from roughly 5 % to 50%. Thus,

fairly small changes in terminal block IR in this range have much more significant

effects on the loop accuracy than do changes in IR from say 10' 0 to 10' O. This

latter change would have essentially no effect on the overall accuracy of the

circuit, because other factors would be dominant. Thus, when the terminal blocks

(or any other equipment items) are near their performance limits, the judgement

to use similarity arguments must be made much more carefully than when .he

equipment is well within its performance limits. The similarity analysis must also i

be much more rigorous.

This also explains why I agree that if the terminal blocks only had to

function at 150*F, then the similarity analysis, while not adequate for similarity

'O
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- at higher temperatures, 'would hwe been considered adequate at the lower ,

:

temperatures. This is not meant to imply that the blocks would behave exactly .i
g.

the same, but rather that the differences between the irs at this temperature uould f
not have any significant effect on the circuits they were a part of.

'

,

Q25. How important is the similarity analysis in terms of the violation?
:

A. The similarity. analysis is not important to the violation. Even if the similarity

analysis were completely acceptable, the fact that the Connectron blocks only had

insulation resistance data up to 150'F renders the test useless from the point of

view of qualifying the APCo terminal blocks for temperatures near 300'F.

REQUIRED QUALIFICATION TEMPERATURE /
ARGUMENTS THAT BLOCKS WERE QUALIFIED /JCO

Q26. In reviewing the APCo Direct Testimony, what conclusion do you come to about
-.

,

when APCo claims the terminal blocks have to be qualified?

A. APCo's Direct Testimony still does not give the temperature that they contend the

- blocks have to be qualified to for instrument accuracy considerations, it does

appear to claim, in Mr. Love's response to Q110 (L/S/J pp.120-21), that some

of the terminal blocks are not needed until the ' temperature is below 200*F for

worst case LOCA' and that ' post accident monitoring instrumentation will not be

relied upon for operator action at the 313'F containment temperature peak; it is

- relied upon during the post peak periods when the tempenture is significantly -

.

d O
,
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reducing or tailing off.' His response, even at this late date, does not consider

the following factors:

a. the qualification regulations, as explained above in Q&A 7

b. the possibility of operators taking inappropriate actions in response to

incorrect readings
.

.

c. the effects of different accident sequences and whether the te minal biceks

might have to function at higher temperatures in these alternative ace.ident

sequerces (a design basis LOCA can only be used as a bounding a:cident if

it is d:monstrated that the eciipment performs throughout the accident test)

:

d. warnings to the operators that the instruments could be inaccurate at the high

containment temperatures
_

e. whether any of th: instrument circuits containing terminal blocks are

connected to alarms and/or any type of recorder and ho,v these factors might

contribute to misleading of the operators, either in diagnosing or responding

to various accident conditions

O
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Ig Q27. Focusing on items b. and d of your previous response, is there any APCo I

'

documentation that you can cite that supports that warnings in the EOPs (or as

they are generically referred to by Westinghouse, Emergency Response

Procedure $ (ERPs)) would have been necessary and that there was potential for

incorrect operator action?

A. Attachment 2 to the JCO (APCo Exh. 59)is a letter from Westinghouse to APCo.

This letter states in part that:

For RCS Subcooling, Steam Generator Narrow Range Level and Wide
Range Pressure, it is recommended that for Farley Unit I that a
containment temperature criterion be defin:d that is indicative of current
leakage resistance of less than 5x105 0. A value of greater than 5x10' O
results in an instrument inaccuracy that will allow the current ERP values
to be used by the operator to take action as specified in the ERPs. The
temperature or a corresponding contalnment pressure criterion
should be used as guldance to the operator using the ERPs on when

-W to consider that additional error above that already accounted for in

U the ERPs may exist. Under conditions exceeding these criteria, no
action which could reduce the margin of safety, specifically termination
of safety injection based on RCS Subcooling or stopping of all auxillary
feedwater based on Steam Generator Narrow Range Level or stopping of
RHR pumps based on Wide Range Pressure, should be performed since
the errors may exceed those accounted for in he ERPs....(emphasis
added)

APCo has not provided any evidence that from November 30,1985 until the

' time of the inspection that such warnings were a part of the ERPs. In fact, it is

apparent-that they were not. Further it should be again noted that such an

argument, consistent with 10 C.F.R. I 50.49(i)4, is a JCO argument, not a

qualification argument,

h_

'
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Q26. With regard (a the figure presented in the JCO and discussed in the meeting in :

Atlanta (APCo Exh. 59), Mr. Love was questioned by the board regarding this

plot. Is there any reason to believe that a graph of insulation resistance versusL
,

temperature is linear on a semi log plot? (Tr.1144 $6). .

A. I have not seen any data that would suggest that it is over the range of

temperatum._ from 203 347*F. 'lhe experimer.tal data that I have exarnined ;

:

suggests that it c:m be quite non linear. For example, extensive data is presented r

!

cf IR versus temperature in NUREGICR 3418 (Staff Exh. 73) (which is also
,

SAND 831617).- from pages 88 93. This data is rerwnably consistent in

indicating that 1R$ above a temperature of about l',0*C (248'F) were not highly

dependent on temperature.

.O in addition to the data from the Sandia tests, the General Electric test report

dated November 6,1973, that was in the Farley files, indicates that the IR of the
,

blocks at temperatures from 260 340*F would be in the range of 2x10' 0, with

very little dependence on temperature over this range. The ambient temperature

irs in the GE test were on the order of 10' 0, clearly indicating that the plot must

become quite non linear at some lower temperatures.

I believe that the two test reports cited above demonstrate that IR cannot be

assumed to be linear, and I do not believe Bechtal had any valid basis for

assuming that_it was. -_ It should also be noted that the data on t'1e figure they

-presented was not for either of the two types of blocks that were used in the
,

(]

J
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Farley plant. I have to continue to wonder why, with two test reports available

that gave data for both of the exact blocks that were used in the Farley stadon,

that Bechtel would attempt to use similarity analyses to qualify the blocks. They

initially attempted to use similarity to the Connectron blocks tested by Conat, and

( then they tried to use similarity to the General Electric blocks tested by Sandia.
t

h Both Sandia and General Electric had performed tests of both the GE CR151

blocks and the States ZWM blocks. At a temperature of 300'F, both of these test

reports indicate that the irs of both types of blocks would be too low to meet the

APCc acceptance criterion for terminal block IR. It should also be emphasized

that the GE test exposed the blocks to only cs DBA cycle, a factor that APCo

claims they considered imporunt in assessing the Sandia test results, which they

claimed had subjected the blocks to three DBA cycles.

Attachment 3 to the JCO (APCo Exh. 59) is a memo from Mr. l_ove that

provides his explanation for not using the data on GE CR151B terminal blocks

and States ZWM terminal blocks tested in the Sandia Phase 1 tests. He states that

the data 'was not used due to the inaccuracies associated with the SNL electrical

test circuitry that measured leakage current values during Phase I testing." In

actual fact, there were no abnormal inaccuracies associated with the circuitry. I

think what he meant to state is that the Phase I testing used a serpentine

connection of the termina.1 blocks (see Figue: 10 on page 21 of NUREG/CR 3418,

Staff Exh. 73), resulting in five parallel conducting paths for leakage currents,

O
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rather than only one, resulting in overly conservative data if the data is
i

uncorrected However, Conclusion 6 in the report (Staff Exh. 73) on page 126 j
:

states in part that "The comparison between the serpentine circuit connection and

the once through connection is consistent with expected resuits based on parallel

conducting path arguments..." Thus, the data from the Phase I testing can be

reasonably multiplied by 5 to account for the parajtel conducting paths, resulting
I
,

in realistic average values of IR for the GE CR151B and the States ZWM I

terminal blocks.

It is interesting to note that in the JCO (APCo Exh. 59), APCo states on

page 3 that " Figure 1 represents a correlation bety.cen temperature and IR

conservatively assuming a logarithmic relationship between temperature and IR.*

Clearly, they have no basis whatsoever to claim that assuming the relation to be

logirithmic is in any sense conservative.

In response to a quedon iru,, Judge Carpenter, Mr. Love states that "there

may be some curvilinear aspect of it, however, I do not believe the profile would

be anywhere near as radical as that which is predicted by using the numbers

across all of the DBA profiles that were consecutively applied to these terminal

blocks? (Tr. 1219 20). This is quite in contrast to their statement in the JCO

(APCo Exh. 59) that " Figure 1 represents a correlation between temperature and

IR conservatively assurning a logarithmic relationship between temperature

and IR." (emphasis added).

O

l
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Mr. Jones (the transcript that I currently have inconectly attributes it to Judgeq
V

Carpenter) states that *! would just like to add that at the time Sandia put this

report together, I would think if they thought it wu important and it wasn't

linear, they would have recorded more than two datapoints.' (Tr. 122122). Es

statement is ridiculous. Sandia literally measured thousands of dampoints in these

tests. Data at multiple temperatures was measured during the test profile, which ,

essentially followed IEEE Std. 3231974 APCo simply chose to ignore this data

at multiple temperatures, claiming it was too conservative for their use. It was

not Sandia's requirement at the time the tests were performed to provide

qualification data for APCo or any other utility. However,if APCo or any cier

utility, chose to use the data, it was their responsibility to take all of the available
,

'

data into ac ount.

Q29. Mr. Love, in his clasification testimony, claims that they did not consider the

detailed IR data as a function of temperature because

...there is obviously something that's happened to the recovery capability
of the terminal block by the time it's gotten to the Phase III DBA. The
significance of this is, that is essentially subjecting this same terminal
block to three very severe design basis accidents ard then using insulation
resistance data across that complete timeframe and saying that is

,

; representative of the cooldown period of the terminal block, which I
believe not to be valid. (Tr.1222).

How do you respond to this?

|

L
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1 A. The fact of the matter is that they had no bash whateser to conclude that the plot

O should have been liner. The data in the test report that the data was extra:ted

from and the data in the General Electric report that was in the Parley files both

indicate that the plot is not linear over the range that they umed it to ' : linear.

They have provided neither a technical basis nor any data to support their

assumption that it was linear, much less any justification that such an assumption

was conservative.

.

Q30. In response to Q113 (L/S/J pp.124 2f), Mr. Love claims that with regard to your

statement that "if the utility could clearly demonstrate that the equipment was not

required to function during peak LOCA conditions and any inaccurate readings

during peak LOCA conditions would not mislead the operators nor cause any

undesired automatic operations," that 'We showed exactly this to Mr. Jacobus

during the November 1987 inspection and at the subsequent November meeting
i

at Region II.' Also, in response to Q146 (DiBenedetto pp.114 /5),

Mr. DiBenedetto claims that "APCo hu maintained from the inception of its EQ

program ... that the terminal blocks installed at Farley would be required at the

onset of the accident and not again until post accident long terin cooling."

Mr. DiBenedetto also claims to have discussed this point with you (DiBenedetto

Q&A 128; p.106). Did they show you any such eviderice either during the

inspection or at the subsequent meeting?

<'
,

. _
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A We did not receive any such analyses during the inspection. It is interesting that

' they claim to have shown me this analysis, but they hase not provided any eshibit

to back up their statement. I can only conclude that they did not have su:h an

analysis. As noted previously, APCo, at the Region 11 meeting, did apxar to

claim that the blocks would only be needed at 296'F and below, but they could

not demonstrate acceptable irs at 296*F. In addition, they did not provide

detailed technical justification as to why the blocks did not have to be qualified

to peak LOCA conditiens as detailed in Q1A 26 above.

Q31. In response to Q130 (DiBenedetto p.107), Mr. DiBenedetto testifies that with

regard to the NRC's position of when instruments need to funcdon 'They

I apparently did not believe APCo's position on when the instruments would be

relied on by operators. I cannot explain what,if anything, was the techmcal basis

for their position." Could you clarify?

A. Please see Q&A 26 above. In addition, at the meeting in Atlanta, APCo wu

claiming that they did not need the blocks except at temperatures below 296'F

but they could not demonstrate qualification at 296'i. Thus, acceptance or

rejection of their arguraent regarding when the blocks had to function wm

irrelevant at that point.

'O
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Q32. In his response to Q139 (DiBenedetto p. Ii1), Mr. DiBenedetto states that 'APCo

I
V used the same conservative peak LOCA insulation resistance data for these

blocks..." is his statement correct?

A. Here he makes a strong implication that there was data at peak LOCA conditions,

which is absolutely wrong, as he acknowledged in response to Q133 (DiBenedetto

p.108).

Also, in response to Q147 (DiBenedetto pp.11517), Mr. DiBenedetto

testifies that " prior to the inspection APCo had a reasonable basis to conclude that

instrument accuracy data for these terminal blocks at peak LOCA conditions was

not necessary. And if such data was deemed necesary, it had provided

consenative estimates based on similarity to tested terminal blocks." His
a

statement that "if such data was deemed necessary, it had provided conservative

'- estimates based on similarity to tested terminal blocks * almost directly states that

the Conax test data was taken at peak LOCA conditions, rather than only at

temperatures up to 150'F. It should be extremely clear by now that what i e is

referring to is not peak LOCA insulation resistance data.

Q33. In response to Q103 (IJS/J pp. I1214), Mr. Love testifies that

Graph No. I from CONAX test report IPS 107 provided a plot of the
minimum IR data points for the 16 AWO test conductor and terminal
bic-ks which were recorded during the DBA and post DBA testing.
(APCo Exh. 53). From this graph (test numbers 9 through 16), it can be
seen that the lowest value of the IR data points recorded were 2E7 to 3E7
ohms. During this portion of the DBA testing, the chamber pressure and

|
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temperature were reduced from 45 psig and 294*F to O psig and
140150'F and maintained for 240 hours....

Do you have any comments on his des:ription of the test?

A. IfI did not know better, I would interpret his testimony is implying that valid IR

measurements were performed at temperatures above 150*F. It should be made

very clear that that was not the case.

Q34 Does Mr. DiBenedetto's final statement in response to Q129 (DiBened:tto

pp.106 07) follow from the information presented?

A. No. The fact that they presented documentation that the end devices will perform

*within their specinco accura:y requirements during accident testing * in no way

implies that * peak LOCA insulation resistance data was unnecessary.' In fact,

( if they are assuming that the innruments need to functior. during a'l accident

conditions, then clearly peak LOCA IR oata is necessary. On the contrary. they

are effectively claiming throughout their testimony that the end devices do not

have to be qualified for peak LOCA conditions, for if they did have to be

qualified, then the terminal blocks would also have ;o be quali6ed.

Q35. In response to Q110 (US/J pp.120 21), Mr. Love testifies that "Due to the

inherent thermal lag time... terminal blocks will have completed their

performance function (automatic) before reaching significant temperatures which

could affect these functions." Will terminal blocks have this thermal lag effect?

.

1
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A. The temperature of the block will, of course, lag the temperature of the

O envirenment. ne ever. meistere fiim , wiii ferm en 18e terminal hi~ t ver>

rapidly when steam is introduced in the vicinity of the terminal blxks. Trus is

exactly the same phenomenon that c>ccurs when one breathes moist breath i ato a

cold window and causes the window to fog. I believe that eseryone knows how

rapidly the fog forms in such a case. The fog is nothing more than a moisture

film on the window. The thermal lag of the material in either case has little

bearing on the film formation. Thus, Mr. Love's testimony has no vs. lid technical

basis.

Attachment 2 to the JCO (APCo Exb. 59), a letter from Westinghouse, also

stated that:

A review of the Reactor Protection System and Emergency Safeguards
Features functions has determined that the significt .t functions required(( for harsh environment events (pressurizer pressure Low Si and steam
generator water level Low Low) are required only before 5 minutes
after the event occurrence for pressudzer pressure Low Sl and 60
seconds for steam generator water level- Low Low. This early time of
use in the event should ensure that the function necessary will be
performed before a significant error from leakage current develops.

Obviously, Westinghouse had no basis for the last statement above.

(Presumably, both Westinghouse and APCo are making the statements regarding

thermallag based on the fact that most compw.ents experience such effects. The

thermal lag effects have never been demonstrated to be applicable to terminal

blocks and both theoretical considerations and experimental data demonstrate that

they will not be applicable. For an example of experimental data, see Figure 25

-
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.I on page 47 of NUR G/CR 3418, SANDS 31617 (Staff Exh. 73) It should also

be noted that by 5 minutes into the event, the LOCA conditions have already

passed the peak temperature. But APCo claims the terminal blo::ks are not

needed at peak LOCA conditions, contrary to the Westinghouse analysis, which

effecthcly states that they are. |

Q36. During cross examination, (Tr. 726-27), you were questioned as to whether you

had performed correlations between the terminal blocks at issue and panicular

circuits and when these circuits had to function. You stated that you had not.

- Why had you not done this prior to the enforcement action?

A. APCo had never provided any analysis to us that indicated that they claimed the
I A
V blocks did not have to be qualified to at least 296*F (the value APCo claimed at

the November 1987 Atlar.ta meeting) for instrument accuracy effects. Thus, when

we determined that the blocks were not qualified to even that temperature

(whether we agreed that they only had to be qualified to that temperature or not).

we do not have any reason to perform additional analysis to attempt to come up

with a quali5 cation argtiment on behalf of APCo by considering indisidual circuits

and the effect of instrument inaccuracy on those circuits. That is simply not our

job. In addition, the regulations and applicable standards do not provide

allowance for such qualification arguments.

I'3t
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(,) Responses to Q&A 5,7,10,26,27 and 35 above provide more information

on the circuits affected, when they need to function, and why the APCo analyses

were not acceptable.

Q37. In recponse to Q34 (DiBenedetto pp. 34 35), Mr. DiBenedetto testifies that with

regard to his report or summary (APCo Exh. 64) that 'ne lowest recorded

insulation resistance was on the order of IES ohms. This is a value Westinghouse

supported during the audit and during the enforcement conference." How do you

respond to this?

A. It is interesting that he claims that this value was supported by Westinghouse at

the audit in light of Mr. I.ove's testimony during examination by the board, where

6OV he testifies with regard to Figure 1 of the JCO (APCo Exh. 59), that "When we

prepared this basic graph, we were not aware that the result of the Westinghouse

calculation was going to be 5 times 10 to the 5th ohms, in which case they came

backwards to the graph and came up with 296, and they did not have the test

report." He further testifies "That is correct" in response to Judge Carpenter's

question "To be sure that I understand, you're saying that your group prepared

this graph in the absence of any notion about what values of resistance might

be critical with respect to loop accuracy?" (emphasis added). (Tr. 1149-50).

The SES value used by Mr. I.ove is the value Westinghouse actually

supported. The IES value comes from a Westinghouse letter, which is

rm(V
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Attachment 2 to the JCO (APCo Exh. $9). The attachment to that letter at the

end of the third paragraph states that "If the ERP values for RCS subcooling are

changed for Safety Injection termination, then a leakage current resistance of

1 x 105 0 or greater would be acceptable for use." (emphasis added). Thus, wit

the ERPs as they were, the value of 1 x 105 0 would not have been acceptable.

Q38. In Qll2 (US/J pp.123 24), hir. Love is asked 'Have others concurred with your

conclusion?" Do you agree with his response?

A. Pr::umably, his " conclusion" was that data at 150'F was adequate. He responds

"Ycs...." to the question. He then seems to imply that " Westinghouse specialists *

agreed with his conclusion, but he never states that. In fact, he never explicitly

states anybody that agreed with his conclusion. I do not believe that the testimony

that followshis yes response suppens that response in any w2y.

_

Q39. During examination by the Board, hit. DiBenedetto testifies that "If the equipment

such as the terminal blocks we're talking about, performs its intended function

well before it sees the adverse environment, then the documentation that that's

when it performs its function, that's all that's necessary." (Tr. 1289, 11.8-12).

Did APCo in fact provide you any documentation that the terminal blocks perform

their intended function well before they see the adverse environment?

.

--
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{)- A. No. I believe that I cover.-d that point in some detail in my respons.e to QS.

However, I should further note that APCo is not even claiming that the blocks

perform their function prior to seeing the adverse environments. Most, if not all,

of the terminal blocks are needed for post-accident monitoring also.

MISCELLANEOUS

Q40. In Mr. love's testimony to Qll3 (L/SU pp.124 25), he testifies that

...the Staffis basing their findings on the Sandia terminal block IR and
leakage etirrent daut observed only during the peak of the LOCA
temperature profile, which was 341*F to 347'F. However, in doing so
they ignored all other seemingly relevant observations, such as the
dependence of the IR on temperature and the recovery of the IR values
during the post LOCA periods of cooldown as well as the functional
requirements of the instrument loops....

IOv Do you agree with his statements?

A. Absolutely not. The NRC Staff is not basing its findings at all on the IR data

observed during the peak LOCA conditions of the Sandia terminal block tests.

In fact, as noted previously, the Farley plant files had documentation that the IR

of the blocks at temperatures from 260-340'F would be in the range of 2x10' O.

The Staff is actually basing its findings on the information in IN 84-47, the

information contained in the GE test report and summarized in the GE Penetration

report, the lack of demonstrated similarity to the Connectron terminal blocks, and

the fact that no IR data was even available for the Connectron blocks at

temperatures above 150'F. When APCo appeared to claim at the Atlanta meeting

(()e,
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that they needed terminal block data at only 296*F or below and they then

proceeded to use Sandia data to claim that the terminal blocks would have

acceptable irs at 296'F, they were in fact the ones who used the Sandia data at

the peak temperature to make their case. All I did was to ftll in the data at the

lower temperatures, which they had incorrectly interpolated.

Q41. In his response to Q136 (DiBenedetto p.110), Mr. DiBenedetto states that *To

a reascnable engineer versed in EQ, there was sufncient auditable

documentation." Do you have any comments on his statement?

A. (Jacobus) I am a reasonable engineer versed in environmental quali6 cation and it

is my opinion that there was not ' sufficient auditable dceumentation' at Farley for

p reasons that I have already discussed.

V
(Luchman) Dr. Jacobus' findings were reviewed and approved by NRC Staff

technical management prior to issuing the inspection report of the November 1987

inspection (Staff Exh.12), the Notice of Violation (Staff Exh. 2), and the Order

Imposing Civil Monetary Penalty (Staff Exh. 3).

Q42. In response to Q115 (US/J pp.126-27), Mr. Love and Mr. Jones testify that:

For the GE CR151B terminal blocks, APCo did not have a separate EQ
package. These blocks are part of the GE electrical penetration
assemblies... The blocks were prototype tested by GE as part of the
penetration assembly qualification testing program. (APCo Exh. 58).
The qualification test reports were intended to cover the complete
assembly.

O
|

.
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I(d3 hir. Jacobus, on page 4 of his testimony on this issue, points out
that he found the GE penetration test report in the Farley
procurement files; There was some confusion in locating this
report encompassing the GE terminal blocks at the time of the
inspection because the blocks were addressed as part of the
penetration assembly. However, it strikes us as odd that the staff
complains about this, yet acknowledges that the report existed
(well prior to the inspection) and that is was physically in APCo's
possession at Farley.

Similarly, in response to Q140 (DiBenedetto pp.11112), hit. DiBenedetto

testifies that

As I recall, at the time of the audit APCo was not readily able to locate
the file (for GE terminal blocks). However, this administrative matter
in my opinion should not be treated as an EQ deficiency. The terminal
block information was located in the qualification file for the
penetrations, htoreover, at the time of the audit I was personally aware
of the existence of the test report qualifying GE CR1513 terminal blocks
from my general EQ experience. (APCo Exh. 58).

How do you respond to their testimt ny7

A. I do not agree with several things they state. First, I found the GE terminal

block qualification report in the procurement files, not the penetration report.

The penetration report, I believe, was included in the file for the penetrations all
-

along. The periMtion report is dated htarch 27,1975.

I do not know if the terminal block testing was part of the penetration

assembly qualification testing program, but the detailed results of the terminal

block testing were not included in the penetration test report that they have cited

as qualifying the terminal blocks (APCo Exh. 58). Therefore, not enough

information is presented to conclude that the blocks are qualified. However, it

I^b
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is a fact that the results (in terms of minimum recorded insulation resistance) of
yy

kl? ; the terminal block tests were reported in the penetration test repon. it.is also a i

'

fact that_the penetration test repon quotes minimum insulation resistance values

for the terminal blocks of 2x10' ohms at 500 Vdc. His value is well below the -
L

5required APCo acceptance criterion of 5x10 ohms.

Other than the above stated results, the only other information regarding the

terminal block tests that was included in the penetration report (APCo Exh. 58) -
.

..

was a statement of the type of blocks that were tested and an indication that the

environmental profile was the same as that used in the penetration test. Thus, the

terminal blocks were not qualified by the penetration file. In fact, the single item

of test data that was included in the penetration repon relating to the terminal

:(-
block performance was not used in any way by APCo.

'
' Regarding their testimony that "the staff complains about this, yet

'

acknowledges that the report existed...," (IJS/J p.127) we never disagreed that

. it is perfectly allowable to include terminal block qualification information in the

'

penetration file. The fact of the matter is that the information in the penetration

file did not demonstrate qualification of the terminal blocks. Further, the only

: data point-it contained demonstrated that the blocks were not qualified. The H

terminal block report that I found in the procurement file did provide more detail

of the terminal block test, but the conclusion that the blocks were not qualified>

remained unchanged. In fact, had the terminal block report that I found

D) .%
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v.
demonstrated the adequacy of the terminal blocks for the application, I would '

_ n,

{ have agreed that the problem was merely a documentation and auditability issue

and treated it as such. - :

1 do not urderstand the basis for Mr. DiBenedetto's statement that 'at the ,

time of the audit I-was personally aware of the existence of the test report
.

qualifying GE CR151B terminal blocks from my general EQ experience. (APCo -

- Exh.158)." (DiBenedetto p.112). - As described above, there is only one

; performance data point in the GE penetration test report that relates to terminal

blocks, and this single data point was not even used by APCo in their evaluation.
1

Further, if APCo had used this point, they would have only been able to come to
.

the conclusion that the blocks were not qualified for their application,

'

q h:L
Q -Q43. During cross examination,_Mr. I.ove responds to the question "Is it not correct,

~ also, that test that was referred to for the G.E. blocks had a minimum insulation

resistance of 2 times 10 to the fourth ohms?" with .'No. That is not correct."

(Tr.1123). _Is his response accurate? -

A. Referring to the test report directly (APCo Exh. 58), it clearly states on page 11

of 14 with regard to the terminal block tests that " Autoclave qualification tests

simulating LOCA defined in para. 4.4 events 1 thru 4 were conducted on General '

Electric CRISI and States Co. type N.T. and recorded a minimum insulation

]

.
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resistance 2x10' 0 @ 500 VDC.* Therefore, I do not understand his response of

'

. "No. That is not correct."

Q44. During cross examination, Mr. Love responds to the question *...if you relico on.

this report, are you not saying ther. that the 2 times 10 to the 4th, at least in 1935,

was sufficient to qualify the G.E. blocks?' with *I'll say it was sufficient, yes."

(Tr.1126) What is your response to this?

A. Clearly, the IR of 2 times 10 to the 4th ohms was not adequate to qualify the

blocks in 1985. This is a value that would cause significant instrument error as

confirmed by Westinghouse. A proper evaluation of that data in response to

IN 84-47 would have come to that conclusion.

' O)
Q45. During redirect, Mr. Love testified that

%

And I might add, that that[ sic) doesn't mean that we feel that - all of the
data contained in the Sandia report should be used as absolute values.
Because, in my opinion, there are difficulties with that report, which one
should not rely on the absolute values of data that are contained in that
report for drawing conclusions. (Tr.1135) -

What is your response?

A. Presumably, this constitutes at least part of his basis for only se'.ccting two data

point out of a report that has literally hundreds of data points. He also does not

spe:ify what the ' difficulties with that report were* and whether he really means

" difficulties with the application of that report to the Farley plant." These are two

(fx
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very different statements. In one case, he is essentially accusing Sandia of

; (~ - publishing invalid data. In the alternative, he is merely stating that the valid data
(j

that is published is not arnlicable, in stating that one should not rely on the

absolute values of the data in the Sandia reports, he apparently does not consider

how the data might be properly interpreted. Q&A 28 above provides a perfectly

reasonable approach to interpreting the Sandia data.

Q46. Does this complete your testimony regarding this matter?

A. (Both) Yes.

(f)
LJ
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i UDGE BOLLWERX: 'Mr. Repka.-54 J
.11 ,

)2 (-Whe'reupon',

[
|3- JESSE E. LOVE,'

'4~ DAVID H. JONES,
,

5' PHILIP-A;:DiBENEDETTO,

6 AND

7 = JAMES E. SUNDERGILL,

8: witnesses,:were called for examination'by counsel on behalf
_

9 of Alabama? Power Company and having been previously duly

101 sworn, were further examined and' continued to testify as
,

-11: ifollowst

'12- DIRECT EXAMINATION

BY MR.--REPEA:13 -

-

.

14 Q Gentlemen,-would-you please identify yourselvesqm
'

h 215 for the record,_ starting-on-my-left with Mr.--DiBenedetto?
_

01'6' ' .A -.(Witness DiBenedetto) Philip A. DiBenedetto.

17. .A. (Witness Sundergill) James E. Sundergill.

18' LA (Witness Love) -Jesse E.-Love.
19 A. -(Witness Jones) : David Hubert Jones.

' 20 |Q -Gentlemen,;do-you have:in front of you a copy of
'

21 Alabama Power Company's surrebuttal= testimony.in this

_

proceeding, the;surrebuttal testimony of Mr. Love,22'
<:

|23 Sundergill, Jones,.and'DiBenedetto on terminal blocks?
~

~24 -A (Witness DiBenedetto) Yes, I do., <

25 1A_ (Witness Sundergill) Yes, I do.

- ANN :RILEY & ASSOCIATES, Ltd.- - -
- ,

/ Court Reporters -

1

- ~ - 1612 K Street, N.W.- Suite 300
Washington, D. C. 20006-.,

(202) 293-3950

~
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1 A (Witness Love) Yes, I do.
,

k -) ' 2 A (Witness Jones) Yes.
s

3 MR. REPKA: Judge Bollwerk, at this point, I think

4 I need to point out that we are offering Mr. Sundergill as

5 part of this panel.

6 When we divided up the testimony, I believe he, in

7 this phase of the testimony, did not sponsor any of the

8 specific answer in the surrebuttal testimon' but has been a,

9 part of the panel, and we are offering him in that capacity.

10 JUDGE BOLLWERK: All right.

11 Any objection from the staff?

12 MR.- HOLLER: No objection, sir.

13 JUDGE BOLLWERK: All right.

.. 14 BY MR. REPKA:

(s/ 15 Q With that, I'll ask you, Mr. DiBenedetto, Mr.

16 Love, and Mr. Jones, did you assist in the preparation of

17 the answers to -- the questions and answers in the

-18 surrebuttal testimony? -

19 A (Witness DiBenedetto) Yes, I did.

20 A (Witness Love] Yes, I did.

21 A (Witness Jones] Yes.

22 Q And is this your testimony in this preceeding?

23 A (Witness DiBenedetto] Yes, it is.

24 A (Witness Love) Yes, it is.

25 A (Witness Jones] Yes,

ANN RILEY & ASSOCIATES, Ltd.
h(,/ Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950

_ _ - _ .________________ _-_ -________ ______ ________ _ ___________ ____ _____ ____ _ __ __ ___ ___ _
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-1 Q Gentlemen, are you familiar with -- on April 29,
,,

,) 2 1992,'I filed with the Board-in this proceeding errata

3 ~ related to the pre-filed testimony on this topic. Are you

4 familiar with-that information?

5 A (Witness DiBenedetto)' Yes, I am.

6~ A (Witness Love] Yes, I am.

7 A (Witness Jones] Yes.

B Q Mr.-Love, can you tell me, are those your errata?

9 A (Witness Love) Yes, they are.

10 MR. REPKA: Judge Bollwerk, unless you feel

11 otherwise, I do not feel it necessary to read all those

12- errata.- They have been marked. They have been actually

13 physically corrected in the copies that have been submitted

14 to the reporter today.q _,
_(_) 15 JUDGE BOLLWERK: That's acceptable with the Board.

16 'BY MR. REPKA:

17 Q Mr. Love, do you have any additional corrections

18 you need to make to your pre-filed testimony?

:29 'A (Witness Lovel Only two additional minor

20: corrections.

21 on page 115, the second full paragraph, it would

22 be the next-to-the-last sentence, where it says,

23 "Nevertheless, the cimilarity analysis is now beside "
. . .,

-24 I would just like to strike the word "now" and have it read

. is beside the point."25 "
. .

((-
ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
'" 1612 K Street, N.W. Suite 300

Washington, D. C. 20006 -

(202) 293-3950
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1 And the other correction is on page 150. It would
.[c
%I 2 be the.first complete sentence at the top of page 150. The'

-3. sentence' starts, "After reaching 95 degrees C (203 degrees

4 F) and maintaining-this temperature for approximately 30

5 minutes . "
. ..

.approximately 30 " should read6 " . . .. . .

7. "approximately 40."

8 Those are the onl, other changes.

9 Q . Gentlemen, with those corrections, is this

10 surrebuttal testimony true and correct to the best of your

11 knowledge and belief?

12 A (Witness DiBenedetto] Yes.

13 A (Witness Love] Yes, it is.

14 A (Witness Jones] Yes.. ( ,f-s

'' '15 MR. REPKA: With that, Alabama Power Company moves

16 the admission of this surrebuttal testimony, that it be

17 bound into the record in this proceeding.

18- JUDGE BOLLWERK: Any objection?

-19 MR. HOLLER: No objection from the staff.

20 JUDGE BOLLWERK: Then_the APCo surrebuttal

21 testimony regarding terminal blocks will be received and

22 bound'into the' record.

23 [The surrebuttal testimony of Jesse-E. Love, David

24 H. Jones, and Philip A. DiBenedetto on behalf of Alabama

25 Power Company concerning terminal blocks follows.]

V'3 ANN - RILEY & ASSOCIATES, Ltd.
V Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950
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UNITED STATES OF AMERICA
_

NUCLEAR REGULATORY COMMISSION
+ C]'|(

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter--of: )
) Docket Nos. 50-348-CivP

ALABAMA POWER COMPANY ) 50-364-CivP
)

(Joseph M. Farley Nuclear- )
Plant, Units 1 and 2) ) ASLBP No. 91-626-02-CivP

SURREBUTTAL TESTIMONY OF JESSE E. LOVE,
DAVID H. JONES, AND PHILIP A. DIBENEDETTO

ON BEHALF OF ALABAMA POWER COMPANY
CONCERNING TERMINAL BLOCKS

.Q. State your full name.

(' A. (Love) My name is Jesse E. Love. I am employed by Bechtel

Corporation as a Project Engineer for the Farley Project.

(Jones) My name is David Huber Jones. I am currently Manager

of Engineering Support, Farley Nuclear Plant, for Southern

Nuclear. Operating Company, Inc.

(DiBenedetto) My name is Philip A. DiBenedetto. I am

| president of DiBenedetto Associates, Inc., which is an

engineering and management services company that provides

services to utility clients related to equipment-

qualification, quality assurance, and nuclear regulatory

f[] licensing. I am responsible for the technical and
i- \)

|
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v.

t

administrative management of the company, including
'

(im
( ) -participation in, and- . supervision- of, the extensive

environmental qualification (EQ) services that DiBenedetto

Associates offers.

Q.- Have,-you previously testified in th19 proceeding? <

A. (Love, Jones, - DiBenedetto) Yes. We have previously testified

on- various technical issues ra_ sed by this enforcement

proceeding.-

. hat is the purpose of your present testimony?WQ.

A. (Love, Jones, DiBenedetto) Our present'surrebuttal testimony-
_ ,

'V is offered-to address the rebuttal testimony of the various
-

NRC Staff panels on the technical issues in this proceeding.

(f^d_
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V. TERMINAL BLOCKS,

if_ 1,.)

A. Ov e- vi ev

Q77.: The next issue is the terminal block issue. Have you reviewed

the Staff's Rebuttal Testimony on this issue?

A. (Love, Jones, DiBenedetto) Yes, we have. The Staff's

testimony does not change our previous conclusions. After

summarizing our position, we would like to address matters

raised in the Staf f's Rebuttal Testimony in approximately the

order presented by the Staff.

(p Q78. Beginning with the summary then, I observe that in Q/A 4 on,

pages 2-3 of his Rebuttal Testimony, Dr. .Tacobus has restated

his understanding of Alabama Power Company's position. Is his
|

restatement complete and accurate?

|

A. (Love, Jones) It is correct in part, but it is not complete.
L

To: keep the record clear and focus this issue, our position

includes the following elements:

;

| (1) The terminal blocks at issue were qualified as of

the November 30, 1985 EQ deadline, including for the

instrument accuracy 'ssue as it then existed. The terminal.

'

blocks had been tested to show that they could withstand the

!(~')
'd -110
'
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accident conditions. Moreover, prior to the deadline, and as

explained at a meeting with the NRC Staf f in January 1984 (and

as documented in correspondence of February 29, 1984 (APCo

Exhibit 20)), Alabama Power Company had undertaken to use

pos*.-LOCA terminal block leakage current /IR data (the Wyle

Test Report data) for determination of instrument loop

accuracies. By including this inaccuracy data in the

evaluation of the emergency response procedure (ERP) setpoint

values prior to November 30, 1985, the terminal blocks were

considered to be useable and qualified.

(2) The NRC Staff was aware of this pre-EQ deadline

approach and sanctioned it in the December 1984 SER. Implicit

in our position is the fact that by the time of the January
?

1984 meeting, the Sandia terminal block testing and the

instrument accuracy concern as subsequently discussed in

Information Notice 84-47 was well known to the NRC Staff.
(See Mr. Shenanski's oral testimony, Tr. 679-80) . At no time

did the Staff express a problem with our approach.

(3) The issue of instrument loop accuracies

(uncertainties) continued to evolve after the November 30,

1985 EQ deadline. In 1986 and 1987, in light of this

evolution, Alabama Power Company sought to revise terminal

block inaccuracy contributions to be used in loop accuracy
'

calculations. Alabama Power Company utilized IR data f rom the

-111-
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CONAX report for Connectron blocks (taken during the cooldown

phase of -- the simulated LoCA testing)._ -It was this post-

deadline (1986 and 1987) treatment of terminal block

icontributions to the total loop accuracy which was rev ewed

during the November 1987 inspection and cited as a violation

based upon the latest NRC approach to this lesue at the time.

This posc deadline approach was explained in APCo Exhibit 52.i

It was'iurther documented in the November 2f, 1987 JCO (APCo
,

-

-1

Exhibit 59) which was prepared, in response to the NRC Staf f's

concerns, for a November 25, 1987 meeting in Atlanta.

!

(4) IN 84-47 (Staff Exhibit 48), the Sandia testing and
.

reports upon which it was based, NRC Regulatory Guide 1.89,

I
'Rev. 1 (June 1984), and 10 CFR 50.49 do not indicate that

instrumentation terminal blocks are considered unqualified

unless they can function at peak-l~CA conditions. It has been

our consistent position -- apparently not recognized by the

pcst-November 30, 1985 NRC Staf f -- that instrument accuracies

need not be maintained throughout peak LOCA conditions for

qualification or for inclusion in loop accuracy calculations,

because the instrument circuits at issue- at Farley Nuclear

plant are not needed during these conditions. The instrument

accuracy-data utilized in our post-deadline tpproach to loop

accuracies was adequately representative of the accident

conditions for Farley ? Nuclear Plant at the times in which

-112-
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,

these instruments would be needed to . perform their safety
,

17~~%
1.) functions.

(5)- Existing tes data for GE and States terminal

blocks, including SAND 83-1617, cupport the Alabama Power

Company position that terminal blocks in instrumentation
circuits would have been able to meet their performance

(safety related) requirements when the instrument circuits
~

were required to function for automatic or operator actions

during design basis accidents.

(6) The Sandia terminal block test data presented in

'SAND 83-1617, and referenced in NUREG/CR-3418 (August 1984)

.

(Staff-Exhibit 73) and NUREG/CR-3691 (September 1934) pu C#

Exhibit 74), does not lead to the conclusion that the terminal

block effects on instrument accuracies are significantly

different from those used by Alabama Power Company for

conditions representative of the Farley Nuclear Plant. In our

post-deadline approach, we-utilized an IR value of 1E7 ohms

based on CONAX data. The Sandia data in fact supports this

value for use in loop accuracy calculations as discussed

below.

(7) Only a small number of the total Reg. Guide 1.97
|

' variables are at issue. Reg. Guide 1.97 instruments provide
1

| post-accident monitoring information to the operator.

V -113-,
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Therefore, by the NRC Staf f's own measure of the significance
'

of EQ issues, this is an issue with relatively loV'

significance.

Q79. Now that you have summarized Alabama Power Company's position

on this issue, please explain the focus of this surrebuttal

Testimony.

_

A. (Love, Jones) This testimony responds to the Staf f's Rebuttal

Testimony. The following basic points are made below.

First, Dr. Jacobus's discussion of the " progression of

information" on this issue is misleading. We will clarify the
\

pre-EQ deadline basis for qualification of terminal blocks, y'
;9

and then go on to discuss the 1987 post-deadline basis for

qualification that was the focus of the inspection. We will

also show how Dr. Jacobus's use of the torperature from the
"

SCEW sheet is in error, and ignores the other pre-EQ deadline

information available to him.

Second, we will respond to the Staff's assertions that there

has been no evolution on this issue. In fact, there has been

a clear evolution -- and neither Staff witness seems to even

understand or acknowledge what was established with the NRC

Staff on Parley instrument terminal blocks prior to November

-114-
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30,- 1985. In these first two sections, we will also address
,j 3

(_,I the Staff's latest " clearly should have-known" arguments.

Third, we will explain again our approach -- post-EQ-deadline

to qualification of terminal blocks for instrument--

accuracy. Tha will show that the Sanila data relied upon by

Dr. Jacobus actually supported our use of an IR value of lE7

ohms. This IR value is appropriate fe the instrumentation

involved, given Farley-specific design basis accident

conditions.

Fourth, we will rebut Dr. Jacobus's critique of our similarity

evaluation supporting use of data from a Connectron terminal

block. In fact, the Connectron block is dimensionally quiteg~n

'\-}t
similar to the States and GE terminal blocks at issue.

Nonetheless, the similarity analysis is n,a beside the point.

The Sandia data confirms conclusively our 1987 approach from

a performance perspective.

(DiBenedetto) Next, I will address the Rebuttal Testimony as

it. relates to my Direct Testimony on this issue.

(Love, Jones) Finally, we will provide some overall

conclusions and perspectives on the issue.

|

(q
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I

iB. Information Available on Qualification
? Environmental Conditions

|

Q80. In his Rebuttal Testimony, Q/A 5, at pages 3-6, Dr. Jacobus j
,

provides one explanation of "the progression of Alabama Power
,

|
Compr.y's information to you that forms the basis for their

position." The point seems to address the temperature for
o

which these terminal blocks should be qualified. Would you

liko to previde your views on this issue?

A. (Love, Jones) Yes. Dr. Jacobus attempts to describe the

" progression of information" en the required qualification
temperature for these terminal blocks. However, he has not

accurately described what Alabama Power Company, in fact, did

on this issue.,

%J

Dr. Jacobus references the peak temperatures of the SCEW

sheets (Staff Exhibits 69 and 70) as the basis for

qualification of the GE terminal blocks and the States

terminal blocks. However, with the exception of the SCEW

sheet, Dr. Jacobus does not describe or acknowledge any of the

information which was available to the NRC Staff, and was

previously accepted by the Staff, regarding the requirements

for qualification of terminal blocks in instrument circuits.

This information included the minutes of the January 1984

meeting-with the NRC Staff (APCo Exhibit 20) accepted in the

final NRC EQ SER (APCo Exhibit 21).

( -116-'
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_As testified to previously, the minutes of the January 1984

.

. meeting' explicitly state that " post-LOCA," not " peak-LOCA,"

terminal . block leakage current (IR) data from the Alabama

Power Company Wyle Test Report on States terminal blocks would

La-used for instrument accuracy purposes. Dr. Jacobus is

illustrating that in November 1987 he was inspecting Farley EQ

files based only on his current 1987 level of knowledge and

understanding of this issue, without regard for the Farley-

specific pre-deadline documented basis.

However, .more importantly with regard to the SCEW sheet

values, the Staf f is now implying that these peak temperatures

lead them to believe that the basis for terminal block

performance in instrument loops was peak-LOCA temperatures.

DQ (See also Dr. Jacobus at Tr. 708-709, 739). Frankly, this is

not a credible assertion. An EQ engineer knowledgeable in the

derivation of the SCEW sheet and the history of terminal block

qualification programs certainly should have known the meaning

and significance of these numbers.

The SCEW sheet, as explained in our Direct Testimony, was

prepared for each model of equipment and provided a summary

level comparison of the peak-specified and peak-tested

environmental parameters. These included temperature. The

SCEW sheet was not intended to be the single document for

explaining the performance qualification of terminal blocks in

-117-
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instrument loops. For the States terminal blocks and GE
_

terminal blocks included with the GE electrical containment
penetrations, the terminal blocks were tested to and did
successfully withstand the required peak tenperatures

specified on the SCEW sheet. The ability of these terminal

blocks to survive (withstand) the peak test temperatures and

recover without significant degradation qualified the terminal

blocks for the anticipated peak harsh environmental conditions
__

at Farley. This has always been our claim as reflected on the

SCEW sheets. However, Alabama Power Company has never claimed

that the instrument circuit performance in terms of instrument

loop uncertainty contributions should be based on peak

conditions. e

t[ %
)\

Q81. What is the significance of the withstand temperature for the'-

terminal blocks as referenced in the SCEW sheets?

A. (Love) The fact that these terminal blocks will withstand
~

peak-LOCA/High Energy Line Break (HELB) conditions, and

recover, is important. It shows that the terminal blocks will

survive the accident to the post-accident phase during which

the associated instrument loops are needed to operate to

provide information to the operators.

As we discussed before, and will discuss further below, IR

values recover as temperature drops. The f act that a terninal

\, -118-
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block must-withstand the harsh LOCA conditions does not mean,.

;A-

b. that IR data for instrument accuracy needs to be based on

these . same peak-LOCA conditions. I believe Dr. Jacobus

understands this distinctiore, but is simply extracting' the

SCEW sheet.value out of context, to confuse the issue.

-Q82. In his discussion of the " progression of information," Dr.

Jacobus goes on to discuss (Rebuttal Testimony, at pages 4-5)

some of the discussions on the peak qualification temperature

issue during the November 1987 inspection and during the

November 25, 1987 post-inspection meeting in Atlanta. Could

you give your perspective on these interactions?

h-. A. (Love, Jones) First, Dr. Jacobus discusses the documented
;/
V questions and answers from the inspections. He refers

particular.f to Alabama Power Company's response to EQ

Question No. 26. (Staf f Exhibit 71) . This references Alabama.

-Power Company's EQ Action Items 018 and 067 (APCo Exhibit 52),

which were Dost-EO deadline activities addressing the

contribution of terminal block leakage current to instrument

loop uncertainty. They address the use of data for IR taken

from-the CONAX IPS-107 test graph. Dr. Jacobus claims that

from this information he was still unable to determine that

Alabama Power Company's approach was not based on peak LOCA

conditions. In his testimony he states, " Interestingly, there

is no mention in that document of the temperatures when the

- (D .
b -119-
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.

insulation resistances were measured, nor is there any
,

-( ) argument that the blocks are not required at peak LOCA

conditions." He next states, "The temperatures at which IR

measures were performed is clearly not obvious from the plot

that is cited from the CONAX report." (Rebuttal Testimony, at

page 4).

These are all very odd statements. EQ Action Items 018 and

067 mado explicit reference to the CONAX IPS-107 test graph

from which the value of 1E7 ohms was extracted. (APCo Exhibit

53). Dr. Jacobus had access to and reviewed the CONAX report

prior to the November 1987 meeting in Atlanta. All of the

information needed to determine which DBE test temperatures

corresponded to the IR data points contained on the graph can
ix> be easily determined from this information. In his Direct

Testimony on this issue, at page 4, Dr. Jacobus clearly

recognized (and faulted) the basis for qualification for

instrument accuracy. He stated there that the " data that was -

taken from the CONAX report was taken at 150*F or less."

Th' refore, it seems clear that it was known that the basis for

our 1987 position on this issue (lE7 ohms) was taken below

peak-LOCA conditions. Despite the smokescreen in the Rebuttal

Testimony, the true issue is that Dr. Jacobus believes the
value of 1E7 ohms to be too high, and that only lower IR

values at peak-LOCA temperatures must be used. We addressed

h)I, -120-
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this point at length in our Direct Testimony-on the issue, at

(hf pages 117-125, _and will addressLit further below. We continue
V

..

-

to believe that the IR-value we utilized for the 1987 ERP

calculations (lE7 ohns) was appropriate for the States and GE

terminal blocks.

Q83. Do you agree with Dr. Jacobus when ho states at the conclusion

of his answer to Q5 (Rebuttal Testimony,- at page 6) that "APCo

still has not defined what temperature they feel the blocks

need to be qualified to based on the circuit-by-circuit

analysis that they claim to have used as a basis for

qualification all along"?

,_ . A. (Love, Jones) No. As stated above, Alabama Power Company

A clearly de14ned in the January 1984 meeting with the NRC
7

Staff, as documented in Alabama Power Company's February 29,

1984 letter (APCo Exhibit 20), that the leakage current (IR)

data-from the Wyle test report (APCo Exhibit 50) was recorded

post-LOCA af ter the cooldown. These were the le-kage current

-(IR) values on which the Westinghouse pre-EQ deadline circuit-

by-circuit (or instrument loop) analysis for ERP ' setpoint

values were based. Since the Staff nevec disagreed with the

approach prior to the EQ deadline,-we probably should not-be

here today. This accepted basis for terminal block accuracy

should be the benchmark for EQ corpliance as of the EQ

deadline.

-
_
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Nonethelect,, since the Staff hau made the 4 87 post-EQ

deadline instrument accuracies the issue, we will attempt to

clarify below any remaining confusion with regard to the 1987

instrument loop uncertainty calculations and the basis for

terminal block contributions used in those calculations. As

will be clear from the discussion below, this issue is more

involved than simply picking a peak LOCA test temperature and

then concluding that the IR data corresponding , that

temperature would result in unacceptable loop accuracies.

QB4. Dr. Jacobus discusses the relevant EQ requirements and

standards at length in his Rebuttal Testimony, at pages 8-11,

for instrument accuracyleading to a conclusion that --

purposes -- these blocks needed to be qualified for peak LOCA

conditions. Do you concur?

A. (Love, Jones) No, = rrt we believe Dr. Jacobus is omitting

several very impor% at teierences. While we agree that the

applicable requirements ror ths qualification of the States

and GE terminal blocks were the DOR Gul olines for Farley Unit

1 and NUREG-0588, Category II, for Farley Unit 2, we de not

'
concur that these requirements indicated that values of

leakage current or insulation resistanc s' to be taken

- during the peak of the design basiw accident (DBA)

qualification testing and used in calculating instrument loop
,

sc:uracles. As stated in our previous testimony, and as

-172-



agreed to by the 11RC Staff in January 1984, and in the

subsequent SER, using post-LOCA terminal block leakage

currents for these calculations was acceptable to the Staff.

The pre-EQ deadline tiRC Steff and Alabama Power Company

understanding of instrumentation terminal block qualification

can be stated as follows: If the terminal blocks could be
shown to perform their required functions prior to reaching
the worst-case peak LOCA temperatures, survive the worst-case

peak LOCA temperatures, and recover function after cooldown,

they were considered qualified. Inherent in this

understanding was that no automatic or operator actions were

required during the worst-caso peak LOCA toeperatures or prior

to cooldown. Both the States and the GE terminal blocks used,

at Farley were demonstrated by design basis accident testing

conducted in accordance with the requironents of the DOR

Guidelines and itUREG-0588 to meet these qualification criteria

for instrument circuits. If this were not the case, it is not

conceivable that the Staf f would have issued the December 1984

SER.

*

Q85. Was this approach over documented?

A. (Love, Jones) Yes, as we have discussed previously, in the

February 29, 1984 correspondence memorializing the January

1984 meeting. (APCo Exhibit 20). In I.ttachment 2, at page 6,

'O -12>-

.

.,,,i



--- ---__ _ .__

4,

our approach (accepted at the meeting and in the December 1984
,

( SER) was described as follows (emphasis added):

fiRC Comment

Address the current leakage of States Terminal
Blocks and its effects on eqvipment within the
scope of 10CFR50.49.

APCO RescongLg

The environmental qualification test report
for States Company Terminal Blocks, Wyle f

Laboratories Report 44354-1 provides the f
values of- leakage currents. The States
Terminal Blocks wora - LOCA tested with an
applied voltage of 137.5 VDC which is the
normal operation voltage of the terminal
blocks. Instrunertation was attached to the
tfrainal M ocks at the conclusion of the LOCA
test and leakace current values were recorded.
The values of leakage current were- recorded
from terminal point-to-point and point-to-
ground on the States Terminal Block. Also

,(U|) included were conductor-to-conc *uctor and
conductor-to-ground leakage curront. These
values were' recorded for multiple combinations
with an applied voltage of 137.5 VDC.

The test leakage current values are being used
in the development of the revised FNP

>

Emergency Operating Procedures (EOPs)
presently being prepared by Westinghouse /APCo.

CD6. Are there any clear regulatory requirements indicating that
instrumentation must be demonstrated to maintain a specified

(fixed) level of accuracy (or functional performance) at

worst-case peak I4CA conditions in order to be considered

qualified?

i
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i

A. (Love, Jones) Neither the regulations nor the regulatory

guidance requires or suggests that instrumentation terminal

block functional performance must be demonstrated during an ,

environmental service condition such as peak LOCA temperature
s

if ne safety functicn is required coincident with this

condition. The regulatory guidance actually supports our

conclusion that qualification of instrumentation terminal

block functional performance can be based on the environmental

service conditions which will be experienced when the terminal

block safety function is required. (All of this presumes the

capability to withstand or survive the complete time-dependent

LOCA environmental conditions as discussed above, which is not

an issue for these terminal blocks (512 Dr. Jacobus's oral
testimony, at Tr. 696).)

O,
First, 10 CFR f 0. 49 (e) (1) provides (emphasis added):

'

(e) The electric equipment qualification
program must include and be based on the
following . . .

(1) Temperature and pressure. The time-
dependent temperature and pressure
at the location of the electric
equipment important to safety must
be established for the most severe
design basis accident durina or
followina which this eaulonent la
required to remain functional.

Under this regulation, an environmental profile is established

for the entire event. However, functional qualification can
'

'
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l

be based on the time in the accident event when the equipment

is required to function..

HRC Regulatory Guide 1.89, Rev. 1 (June 1984) is another
,

important reference. (APCo Exhibit 35). Referring first to

Section B, second full paragraph on page 1.89-2, the first

sentence of this paragraph starts with the following

statementst
,

It is essential that safety-related electric
equipment be qualified to demonstrate that it
can perform its safety function under the
environmental service conditions in which it
will be required to function and for the
length of time -its function is required. . . .

The next paragraph states:

. The following are examples of considerations
to be.taken into account when determining the
environment for which the equipment is to be
qualified 2

consideration (3) states:
(E)quipment required to initiate protective
action would generally be required for a
shorter period of time-than instrumentation
required to follow the course of an
accident. . . .

Section C.1 states:
.

Section 50.49, " Environmental Qualification of
Electric Equipment Important to Safety for
Nuclear Power Plants," of 10CFR Part 50
requires that safety-related electric
equipment (Class IE) as defined in paragraph
50. 49 (b) (1) be qualified to perforn its
intended safety functions.

-126-
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This regulatory guidance supports our position that
,

qualification of instrumentation terminal blocks can be based
1

on the environmental conditires which will be expcrienced when |

the terminal block safety function is required. Here, as we

discussed in our Direct Testimony, our position is that the

affected Reg. Guide 1.97 instruments which included the

terminal blocks at issue did not need to function at peak LOCA

conditions.

Q87. In his Rebuttal Testimony, at page 11, Dr. Jacobus restates

the Reg. Guide 1.97, Rev. 2, guidance. He concludes from the

guidance - that it is required to demonstrate " functioning

through the peak LOCA conditions for the terminal blocks that

are required a f.t e r that time." Do you agree with his

interpretation of this guidance?
''

A. (Love, Jones) No, we do not agree with his restatement of the

guidance. Unlike Dr. Jacobus, we do not interpret the

regulatory guidance as saying that an instrument which has no ;

required function during peak LOCA conditions must function

throuah the peak LOCA conditions. What is important is

withstand and recovery capability. For the terminal blocks at

iss'le, that capability has been shown.

Q88. Dr. Jacobus's Rebuttal Testimony (Q/A 8, at pages 11-12) again
.

_ refers to IN 84-47 (Staf f Exhibit 48) and ICREG/CR 3691 (Staf f
1
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:

'

Exhibit 74), which are based on the SAllD83-1617 data. Dr.

Jacobus argues that these documents provide the basis for why

Alabama power Company should have clearly known that terminal

blocks in instrument circuits had to function at the peak

temperatures of the worst-case design basis 14CA accident. Is

this-position clearly supported by these documents? 6

,

A. (Love, Jones) lio . As testified to previously (g33 our Direct

Testimony, Q/A 98, at pages 107-108), we followed the guidance

provided in Ili 84-47 (Staff Exhibit 48) during the pre-EQ

deadline qualification of the terminal blocks. The relevant :

action statement of Ill 8 4-4 7 was quoted in our Direct

Testimony, at page 108. Consistent with that statement, from

a pre-deadline perspective, we had taken steps to ensure that

the terminal block performance would be addressed in emergency

procedures. Since Ili 84-47 followed closely af ter our meeting

with the flRC Statt in January 1984, we had no basis to

question our agreed-upon approach.

Moreover, a total reading of Iti 84-47 will not yield any

statement regarding the necessity to demonstrate function at

the peak temperatures of worst-case design basis accidents.

Also, it is a matter of fact that a complete reading of

liUREG/CR-3691 (Staff Exhibit 74) -and liUREG/CR-3 418 (Staff

Exhibit 73) (S A!1D83-1617 ) will not--provide a clearly stated

128--
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basis for the post-EQ deadline and present Staf f's position on

this issue.

Q89. In the Staff's Rebuttal Testimony (Q/A 9, at pages 12-14), the

Staff is presenting additional arguments as to why Alabama

Power Company " clearly should have known" f rom Ill 84-4 7 and

the Sandia reports that the Farley instrument terminal blocks

were not qualified as of Ilovember 30, 1985. Do these

additional arguments have any substantive basis?

A. (Love, Jones) Aside from the ridiculous implication on the

bottom of page 13 that Mr. DiBenedetto is in some misquoted

way agreeing that the instrument terminal blocks had to be

used during peak conditions of the accident prior to Novor.ber
,

30, 1985, the only other new information expounded seems to be

a reference to Figure 8-3 on page 85 of NUREG/CR-3691. The
'

1

Staf f states that this figure demonstrates vividly the ef f ects

of terminal block leakage currents on an actual pressure -

transmitter circuit.

Alabama Power Company agrees with this observation. In fact,

the figure shows vividly that as the temperature of the

terminal block decreases with the simulated design basis

accident temperature from its peak of 175'C to 161*C, and then

to 95'C, the terminal block leakage current decreases and the

transmitter signal level returns to its base value. This is

( -129-
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,

also described in SA!1D83-1617 (Staff Exhibit 73) and depicts e

the terminal block test leakage current of feet on transmitter

response for the second of - the three DBA test profilos
( S A!1DB 3 -1617, Figure 2, page 9) to which this terminal block

was exposed. We would like to explicitly point out that the

curve on Figure 8-3 shows when the cooldown from 161*C

(321.U * F) to 95'C (203 * F) is initiated, the transmitter signal i

current returns linearly to base level with time. This figure

supports exactly our pre-EQ deadline position, as discussed in

the January 1984 meeting and documented in Alabama Power ;

Company's rebruary 29, 1984 letter to the llRC. (APCo Exhibit
,

'

20). This position _was that post-LOCA leakage currents (IR)

could be used in the pre-!1ovember 30, 1985 Westinghouse EOP

setpoint analysis.

It is also interesting that the Staf f's Rebuttal Testimony now

seems so dogmatic on the issue that peak LOCA conditions were

essential (Esq, e.o. , Q/A 9 at pages 12-14) . This was not Dr.

Jacobus's position in his Direct Testimony, at page 5, where

he recognized that peak LOCA data was not needed under certain

conditions. In any event, .it is certainly stretching the

truth to now claim (almost 8 years af ter-the-f act) that Ili 84-

47 and the Sandia reports put Alabama Power Company somehow on

notice of this issue.

-130-
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The same can be- said for IN 85-39 (Staff Exhibit 77)
'A
U referenced in the Rebuttal Testimony, at page 14. That Notice

has nothing to do with terminal blocks; rather, it related to

resolving Franklin TER-identified pre,blems. For terminal

blocks in instrument circuits, we had a proposed resolution.
|

The very purpose of the January 1984 meeting with the Staff
was to discuss resolutions to Franklin open items. Our

resolution on this issue was accepted.

[

C. Evolvine Retquirements

Q90. In the NRC-Staff's Rebuttal Testimony, under the subheading

" Evolving Requirements," at pages 16-27, the Staff has

testified that there was no new post-EQ deadline knowledge,

applied by the NRC Staf f in their findings or their assessment

of a violation regarding this issue. Does Alabama Power

company concur with this testimony?

A. (Love, Jones) Absolutely not. The present NRC Staff

continues to direct their arguments back to what a licensee

should have been able to clearly determine from IN 84-47 when

it was issued prior to November 30, 1985. The present Staff

has applied their post-EQ deadline understanding of this
document during and- following the November 1987 Farley

inspection,- without any apparent attempt to review or consider

the Farley-specific pre-EQ deadline NRC documentation, which
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provided the agreed-upon basis for flRC acceptance of the
instrument terminal block qualification as of !(ovember 30,

1985. The present Staff then asserts that there is no
evolving standard because IN 84-47 was issued in 1984 prior to

the deadline. However, by refusing to view that document in

context, they cannot do anything but apply an evolving
standard.

Q91. Is there any evidence that the Staff witnesses were involved

in the 1984 NRC Farley-specific reviews of this issue, or that
.

they attempted to determine, or even cared to determine, the

pre-deadline NRC documented basis for instrument terminal

block qualification for Farley Nuclear Plant prior to

-( conducting the November 1987 inspection?

A. (Jones, Love) tione whi::h is apparent to us. In fact, quite

to the contrary. In Dr. Jacobus's deposition he responded to

questioning related to Alabama Power Company's November 1988

response to the Notice of Violation on terminal blocks. He

discusses, starting on page 133, line 9, Alabama Power
'

company's arguments related to pre-deadline matters. He

states:

A. . Then it (the NOV response) goes on. .

to discuss things about what happened
back in 1984, which I was not privy to,
so I don't really have any comments. I

wouldn't know what happened back in 1984.

-132-x
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-l

Q. As far as.the.SER and the meetings with
,1 NRC?.

A. That's correct.

Then, later in the deposition, starting on line 19 of page

,
-134, Dr. Jacobus states: |

|

A. . Then at that point, it (again, the. .

NOV response] goes on to say that GE
terminal blocks any question (sic) is
similar to the States terminal blocks,
and somewhere they talked about the
States terminal blocks. That's talked-
about up above about the 1984-meetings, 1

"

the States terminal blocks, so they say
.that the GE blocks are similar to what

Alabama Powerthe- States blocks --

shouldn't clearly have known because of_
the SER, TER arguments.

.Q . -And .you already stated that you're
unfamiliar with those arguments or at ;

[ 1 east you were not around at the time?
,

A. I was not around at the-time, and I have
not been provided any . copies of things j

that went on at:that time.
.

Q. Anything else in there that you care to
comment on?

A. 'Well', with regard the fact that~the-staff
presumably prepared an SER that said that

- - -- "that the Alabama- PowerAlabama
Company equipment qualification program
is in compliance with the requirements of
10- CFR 50.49,; that the proposed
resolution for each item of- the
environmental' qualification deficiencies- :
identified for- Farley 1 and 2 is-
acceptable."

,

Presumably the_ terminal blocks were one
of' .those -issues, one of these
deficiencies identified. I don't know-
foro certain that that's - the case, and

-

according to this, what the NRC then-said1

'
- is- that. their- ' proposed resolution is-

DM -133-
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acceptable with the assumption that that,,
:/ ) proposed resolution will be implemented
C/ correctly, I assume. And so the question

then becomes, was the proposed resolution
implemented in an acceptable f ashion, and
I don't know the details of that.

Q. You don't know YMt the proposed
resolution was. But .ased on your review
of the files, what's your opinion on
whether or not it was implemented?

A. I don't know what the proposed resolution
is, but if I assume that the preposed
resolution was to come up with an
adequate qualification. then clearly it
was not implemented.

From these st :ements of Dr. Jacobus, it is very obvious that

no attempt was made by the present NRC Staf f to determine what ,

the Farley-specific agreed upon pro-EQ deadline basis for NRC

compliance or resolution of this issue was. Instead, the

IG
Q witnesses categorically claim -- without really knowing --

that there has been no evolution. -

Q92. Mr. Luehman, at pages 18-20 of the Rebuttal Testimony, also

attempts to adoress the evolution argument. Would you care to

respond to Mr. Luehman?

A. (Jones) Yes. Hr. Luchman is simply restating the position

that IN 84-47 provides a basis for the Staf f's " clearly should

have known" finding. He also tries to show that terminal

blocks were being inspected for qualification in the pre-

deadline time frame. However, Mr. Luehman is again missing

the point. .He seems to think a " clearly should have known",

Mv -134-
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I

finding can be based on indications that terminal blocks
needed to be qualified prior to the deadline. That really is

,

not in dispute. We knew the terminal blocks needed to be

qualified for their application in instrument circuits and we
had an accepted basis to do just that. Under the Modified

Enforcement Policy, the real point is whether we " clearly know

or should have known of the lack of nroner environmental

cualificatioD." (Staff Exhibit 4, Enclosure, at page _l)

(emphasis added). We clearly did not know and clearly should

not have known that our qualification approach was not

. sufficient for all the reasons we have discussed.

'
Q93. In Q/A 13 and the following series of questions and answers

(Rebuttal Testimony, at pages 17-27), the Staff witnesses

- discuss actions taken by other licensees responding to
,

concerns regarding the use of terminal blocks on

instrumentation circuits. Does Alabama Power Company have a *

response?

A. (Love, Jones) Yes. We believe that the circumstances

surrounding other plants' and other licensees' decisions to

remove specific types of terminal blocks in specific

instrument circuit applications, and to replace them with

qualified splices, have no direct bearing or significance with

regard to our compliance with 10 CFR 50.49 for Farley Nuclear

Plant instrument applications as of November 30, 1985. The
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1

I

fact is, we addressed this matter prior to the deadline and
i

reasonably believed that we had Staff approval.
,

4

All of the examples given by the Staff of inspections

regarding other specific applications or interpretations of Ili
84-47, and of actions taken by other licensees, certainly

appear to' have been a source of evolving knowledge to the

current Staff. In fact, the Staff appears to have performed

the inspection at Farley lluclerar plant in llovember 1987

totally based on their knowledge and understanding of j

activities with other licensees, and failed to even consider
i

that Alabama power company had -- bef ore the llovember 30, 1985

deadline -- specifically established a 10 CFR 50.49 compliance

.

basis for resolution of terminal block leakage currents in EQ

bV instrument' circuits. By 1987, the Staff was predisposed to'

question any use of terminal blocks in instrument circuits.
.

This represents a clear evolution from the pre-deadline
,

agreement for Farley and therefore is an inappropriate basis

for enforcement.

Moreover, we addressed the new 1987 expectation adequately

also, as addressed further below. The pre-inspection 1987

approach, based on an IR value of 1E7 ohms, was and remains a

valid-technical approach to this-issue.

.

F'
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Q94. Are there any additional comments you would like to make in

response to the NRC Staff's Rebuttal Testimony on " Evolving i

Requirements?"
f

A. (Love) Yes. Specifically in reference to the second

paragraph on page 21 in the answer to Q14, Dr. Jacobus states
I

that:
.

In terms of performing loop accuracy
calculations involving contributions of
calibration equipment and other secondary
effects, I would agree that APCo probably
began such calculations in the same time f rame
as the rest of the industry. However, that is
not the issue in these proceedings. The issue
is specifically for not properly - considering
the ef fects of terminal blocks on the accuracy
of instrument circuits. The NRC Staff
expected to see acceptance criteria

{f 3 established for the terminal blocks (based on
their required function) and then a(') - demonstration that the terminal blocks meet
those specified functional performance
requirements during accident conditions as is
required by regulations.

-Also, beginning in the last paragraph on page 25 in answer to
.

Q18, Dr. Jacobus states:

In response to IN 84-47, terminal blocks were
either replaced or appropriately considered as
part of - the loop accuracy calculations by
other utilities. At that point, most
utilities began considering the effects of
cables,- electrical penetrations, and splices-
also. In the evolution of loop accuracy
calculations af ter the EQ deadline, items such
as process measurement accuracy, sensor
calibration accuracy, sensor temperature
effects, sensor drift, rack calibration
accuracy, rack comparator setting accuracy,

- rack temperature effects, and rack drif t beganp .
(
V -137-
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to be considered in the loop calculations. t

(Staf f Exhibit 76) . APCO has not been cited
V for failure to consider these effects. They

have only been cited for failing to consider -

the effsets of terminal blocks, the issue
identified in IN 84-47.

These are very interesting statements from the standpoint of

the evolving interpretations of requirements by the Staf f.

This testimony clearly underscores the vintage of the

instrument loop accuracy calculations the inspectors were

reviewing and questioning at Farley Nuclear Plar.t in !!ovember

1987. The Staff simply is not focusing on the pre-deadline

context.

As I testified in our Direct Testimony (at pages 110-112), in f

the 1986 and 1987 time frame, the Parley-specific emergencyi ,

||

response procedure (ERP) setpoint calculations were being

revised to include the contributions of what Dr. Jacobus has

called secondary ef fects. From his second quote above, I

assume he is defining secondary effects to include the

environmental effects of cable leakage currents which were

added to the terminal block leakage currents (implied to be a

primary effect, although not stated as such) to determine the

overall instrument loop uncertainty during design basis

events. Also, I assume that it is understood that the design

basis event environmental effects on the instrument sensor

itself - are considered a primary : contributor to overall
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instrument loop uncertainty during postulated iesign basis
7, _ 3

() events.

It was the results of the contemporaneous 1987 total

instrument loop uncertainty calculations that were being

inspected and questioned in detail at the llovember inspection,

including the contribution of instrument cabling. In f act, at

the inspector's request, Alabama Power Company had the

appropriate Westinghouse engineers who had performed the 1987

Farley uncertainty calculations make a special trip to Parley

lluclear Plant during the inspection and explain to the llRC

inspectors their methodology for their ongoing evaluation. It

must be cephasized that in the 1987 vintage calculations,

cable and other so-called secondary contributions described< ,,m
)(U above were included in the calculation of the overall loop

uncertainly and ERP allowance values for the =cauured

variable.

This inspection -- and the current testimony -- should again

be contrasted with the pre-deadline context. Although not

stated by Dr. Jacobus, Mr. Wilson, during the 11ovember 1987 EQ

inspection, reviewed the 1987 RPS/ESFAS (reactor protection

system / engineered safety feature actuation system) and ERP

instrumentation total loop accuracy methodology for the

treatment of instrument cable minimum IR critoria. He

reviewed each specific instrument cable included in the 1987

-139-
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Westinghouse analysis.- No deficiencies were found in this

t portion of the November 1987 inspection. ,

Prior to November 30, 1985, the Tarley ERP allowance values

were primarily based on the environmental effects of the ,

instrument sensor with specific consideration of the terminal

block ef fects using the post-LOCA criteria for terminsi blocks

agreed to by the NRC Staf f in the January 1984 meeting. Cable ,

effects were considered to be negligible in this pre-EQ

deadline analysis. (As we have testified previously, this was

consistent with the general industry approach at that time to

loop accuracy calculations.) obviously, these pre-deadlino

ERP calculations were not what the inspectors reviewed in

- their November 1987 inspection as a basis for compliance to 10

CFR 50.49. Notwithstanding the Staff's claims, there was a

clear evolution betweun ti.e EQ deadline and the inspection.

Q95. Are issues regarding loop accuracy calculations (and terninal

block contribution) still evolving?

A. (Love) Yes. NRC Information Notices are still being issued

on the effects of leakage current on overall instrument loop

accuracy during postulated harsh environmental conditions.

Recently, the Staf f issued IN 92-12, "Ef fects of Cable Leakage

currents on Instrument Settings and -Indications," dated
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l

February 10, 1992. (APCo Exhibit 120). It is interesting to

if%
note that on page 2 of 2, the second paragraph states: j

The NRC is aware that many licensees are
revising instrument setpoints using the latest
industry standards and are assessing the |

ef fects of leakage curr ents. However,.since
most licensees for operating plants ay not
have addressed these ef f ects in their original
design calculations, the problem described
above for surry may be generi..

It is also interesting to note that in the first paragraph of

the Discussion, it states:

Under conditions of high humidity and
temperature associated with either a LOCA or
HELB, the IR may decrease in components of the
instrument loop such as cables, splices,
connectors, terminal blocks, e.nd containment
penetrations. Consequently, leakage currents
increase and measurement of process variables;

t becomes more uncertain.

The third paragraph of the Discussion states:

In June 1984, the NRC issued Information
Notice (IN) 84-47, " Environmental
Qualification Tests of Electrical Terminal
Blocks." In this information notice, the
staff identified the potentia" for errors
caused by leakage currents at terminal blocks-
when these blocks are subjected to a harsh
environment.

All of the statements above exemplify the evolving

understanding of total instrument loop uncertainty

determinations .and of the significance of the harsh

environment effects on the error contribution from each loop

component af ter. the EQ deadline. Certainly, in this context,

ft
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trying to base compliance on 10 CFR 50.49 as of November 30,

1985, on the chronological issue date of IN 84-47 is

ludicrous.

D. Required Qualification Temperature / -

*
Value of IR Selected

s

Q96. In the Staf f's Rebuttal Testimony section subtitled, " Required

Qualification Temperatur a/ Arguments that Blocks '.cre

Qualified /JCO," on pages 32-47 (Q/A 26-39), the Staff is

continuing their argument as to why the Farley required

terminal block qualification temperature is worst-case peak

LOCA/HELB. The Staff also argues that Alabama Power company

has not demonstrated qualification at any temperatures other,

then peak LOCA/HELB. Is Alabama Power Company in agreement

with these Staff positions?

A. (Love, Jones) No, we are definitely not in agreement. We

have in our testimony above addressed our position on the

applicable regulatory requirements. Also in our testimony

above, we have addressed the historical basis upon which we

contend regulatory compliance should have been assessed. The

cited violation and the enforcement action on terminal blocks "

3
in instrument circuits could be refuted solely on these .

.

positions. However, we also feel very strongly that the 1987

findings are technically shallow and fail to recognize the

t
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pert inent performance characteristics of qualified terminal

fl blocks under postulated design basis accident environments.
w/

(Love) In the testimony to follow, I will expand further on ;

\

the basis for our 1987 technical positions as provided in |
)
'

previous testimony and discussed at the hearing. This will

address the Staff's arguments in the Rebuttal Testimony. I

will show that even in a 1987 context, our approach as--

documented in APCo Exhibit 52 (the EQ Action Items 018 and

067) and in the llovember 24, 1987 JCO ( APCo Exhibit 59) -- was

a valid approach.

First, in ny testimony I will address existing test data,

including that contained in SA!!D83-1617, and provide in more
A

detail our basis and conclusions regarding the significance of

this data. Specifically, I will explain the meaning of this

data to the insulation resistance versus temperature

characteristics of terminal blocks during decign basis

accident environments.

tiext, I will re-look at the temperature versus time profiles

of the postulated Farley-specific worst-case des' n basis loss

of coolant accident and main steam line break (MS LB) , and

illustrate the portions of the curves where automatic and

manual operator safety-related actions were required. I will

-143-
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indicate specifically which instrument signals are required'
,

for the automatic and manual safety-related actions.

Then, having defined the design basis accident temperature

ranges and the length of time the instrument terminal blocks
I
'

would have been required to function, I will demonstrate -- by
1

using the terminal block IR versus temperature characteristic

data -- that the instrument terminal blocks would have been
capable of performing their safety functions based on the 1987

vintage analysis (and the selected IR va?.ue of 1E7 ches).
:

Based on this, we can conclude that the terminal blocks were

qualified in 1987, even against the Staff's 1987 perspective.

Q97. Let's turn first then to the existing test data. The NRC

Staff -has implied extensively that the Sandia testing

documented by SAND 83-1617 conclusively demonstrated that,

during simulated design basis accident testing of terminal

blocks, the IR versus temperature is not linear on a

logarithmic scale. Do you agree?

A. (Love) No. SAND 83-1617 (Staff Exhibit 73) provides the data

that IN 84-47 was based upon. -The terminal block testing

involved subjecting the blocks to successive DBA profiles,

which is, of course, not realistic. In fact, Sandia tested

these blocks to nea_ destruction, something that would not

'' -144-
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occur under the Farley-specific design basis conditions. This
-s

( \

(_) type of testing resulted in very conservative values of
terminal block irs for the first and second of the successive
DBA tests, and irs indicative of almcst complete block

degradation for the third successive DBA test.

In any event, reviewing the data for each simulated test DBA,

considering the variable of tine as well as temperature, I do
_

not agree with the Staf f's conclusion. During the initial

increasing temperature ramp (heatup) and the decreasing

temperature ramp (cooldown) of the first simulated DBA test

temperature, the referenced Sandia testing does not indicate

a non-linear relationship for the GE and States terminal

blocks. I discussed this in oral testimony. Dr 1211-1222).fe']
L)

Q98. How does the S AllD8 3-1617 data support your conclusion that Dr.

Jacobus is in error regarding the linear relatit-ship of IR
-

vs. temperature?

A. (Love) This will require some explanation of the data. If

you will bear with me, I will step carefully through the data

and show how it supports my conclusion -- not Dr. Jacobus's.

In the Sandia testing, as documented in SAttD83-1617, two

phases of simulated DBA testing were conducted. The

environmental temperature profile for the first phase testing
,

Ip
C/ -145-
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,

!
;

(Phase I) is shown on page-8 of the report and is entitled
.

Figure 1, Phase I Environmental Temperature Profile. Page 9

of the report shows the environmental temperature profile for

the second phase of testing and is entitled Figure 2, Phase II

Environmental Terr.pe rature Profile. It is important to

recognize that the Phase I test simulated two consecutive
DBAs, and the Phase II test simulated three consecutive DBAs

for the terminal blocks included in each phase of testing. I

have marked these figures to indicate each simulated DBA on

the profiles and for convenience have included them in this
)testimony as Figures 1 and 2.

i

10
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! ~ For the Phase I test, the first simulated DBA starts at time 0

and the temperature reaches 17 2 ' c ( 3 41. 6 * F) in 50 seconds. |

The peak temperature of the first simulated DBA was maintained

at 172'c (341.6* F) for 3 hours and 24 minutes, af ter which the

post-peak cooldown to 95'c (203 * F) was initiated. After

reaching 95'c (203'F), the second simulated DBA was initiated i

and the temperature reaches 172*C (341.6*F) in 90 seconds.

The peu, temperature was maintained on the second simulated
+

DBA at 17 2 'C (341. 6 * F) for 3 hours and 10 minutes, af ter which

a series of stepped decreases in temperature were initiated

.with temperature plateaus Latween steps at 161'C (321.B'F),

150 * C ( 3 02 * F) , 12 2 * C ( 2 51. 6 * F) , reaching the final plateau of ,

10 5 ' c - ( 2 21 * F) . The temperature plateaus at 161 C (321.8'F)
,

\ and at 150*C (302*F) were maintained for 2 hours, 40 minutes

and 2 hours, 50 minutes, respectively, and the temperature

plateaus at 122 *C (251.6* F) and 105'C (221'F) were maintained

for-3 days, 8 hours, 30 minutes and 6 days, 23 hours, 29

minutes, respectively.

In the Phase II test, the first simulated DBA starts at time 0

and the temperature reaches 172*C (341*F) in 30 seconds and

was increased to 175'C (347'F) in 7 minutes, 52 seconds. The
,

peak temperature of the first simulated DBA was maintained at

175'C (347'F) for almost 3 hours, after which it was reduced

to 172*C (341.6'F). Af ter maintaining the temperature at
,

|V -149-
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17 2 * C - ( 3 41. 6 * F)~ for a short period of time, the post-peak

D cooldown to 95'C (203*F)_was initiated. After reaching 95'C
40

(203 * F) and maintaining this temperature for approximately Ad

minutes, the second simulated DBA was initiated and the
temperature reached 175'C (347'F) in 25 seconds. The second

simulated-peak v8A temperature was maintained at 175'C (347'F)

for 4 hours, 2 minutes and *1 seconds, after which it was

reduced to 161* (321.8'F) where it was maintained for 50
minutes. From this temperature, the final cooldown to 95'C

(203*F) was iniciated. After maintaining a temperature of

95'C for less than an hour, the third simulated DBA was

initiated and the peak temperature of 149'C ( 3 00. 2 ' F) was

reached- in 1C minutes. The third simulated DBA peak

temperature was maintained at 149'C (300.2'F) for 3 hours andn
- 20 minutes, after which a cooldown to 121*C (2 50 * F) war

initiated. This temperature was maintained for 3 days, 4

hours and 49 minutes, followed by another cooldown to 104'C
,

(219.2'F), where the temperature was maintained for 1 day, 5

hours and 34 minutes, prior to final cocidown.

In Staf f Exhibits 50 and 51, the plots of IR vs. temperature,

which are nor. *.inear, indicated an CR-151 Complete Plot, EB-25

Complete Plot, and States ZWM Complete Plot, were apparently

- ated by using IR data recorded during the Phase I and Phase

I Sandia environmental test profiles over the complets ting

duration of all consecutive sinulated DBAs. In other words,

'f
\ -150-
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.

these Staff plots of Phase I and Phase II data were made
without regard for when in time (First DBA, Second DBA, or
Third DBA) the temperature related IR data was recorded.

These plots simply represent the lowest value of IR at a
corresponding test temperature regardless of when in the test

temperature vs. time profile they were measured.

Since several consecutive DBAs were applied to the terninal

blocks, they experienced the same temperaturea more than once,

as is evident from a review of Figure 1 and Figure 2 snd the

description of these profiles above. I believe that in order

to understand properly the real meaning and significance of

the data, the temperature related IR data for the terninal
blocks should be reviewed in sequential test time (i.e.,

' starting at time zero and reviewing the IR vs. temperature as

it changes during each of the heatup, peak, and cooldown

periods of the simulated temperature versus time profiles.)
This review of the Sandia data results in a totally different

perspective on the meaning of this data than that now

presented by Dr. Jacobus. I want to also emphasize that I

presented this perspective clearly to Dr. Jacobus in November

1987. He refused to acknowledge it at that tine,
,

Q99. After reviewing the Sandia data as you have explained, what

have you deternined?

|
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A. (Love) A review of the Sandia data from this perspective
' ll ;

d yields an insulation resistance vs. temperature characteristic
that is linear on a semi-log plot for the GE and States

terminal blocks for the temperatures critical to the Farley-

specific functions.

,

In my oral testimony (Tr. 1211-1222), Page 210 (Figure Al- 21)
of SAND 83-1617 was used to illustrate this perspective and the

basis for our JCO presentation in Atlanta in which we

concluded that the safety function of the instrumentatio-

terminal blocks could and would be accomplished. Since

Dr. Jacobus in his Rebuttal Testimony continues to "suggest"

that_ the Sandia data contained in this report does not

indi'cate a linear relationship, I will further expand on what,.

''
this data indicates by referring to additional Sandia data as

represented in SAND 83-1617.

Q100. What is the additional Sandia data you are relying on as the

basis for your. conclusion?

A. (Love) The following are the pages from the Sandia report

which I v'uld like to introduce:

E PAGE .129, APPENDIX 1, Five-Number Summaries of
Leakage current and InsulatJ9n Resistance Data

a PAGE 142, FIGURE Al-1, Box and Whisker Plot of
Insulation Resistance for TB 1, Phase I

(N
- .
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a PAGE 136, TABLE Al-2a, Five-Number Surnaries of
j'') Insulation Resistance, Phase I Terninal Blocks

'w)
e PAGE 137, TABLE Al-2b, Five-Number Surmarien of

Insulation Resistance, Phase I Terminal BlocP

a PAGE 146, FIGURE Al-5, Box and Whisker Plot of
Insulation Resistance for TB-5, Phase I

e PAGE 138, TABLE Al-2c, Five-Number Sur aries of
Insulation Resistance, Phase I Terminal Blocks

e PAGE 139 TABLE Al-2d, Five-Number Sur= aries of
Insulation Resistance, Phase I Terninal Blocks

a PAGE 147, FIGURE Al-6, Box and Whiske- Plot of
Insulaticn Resistance for TB-6, Phase I

a PAGE 210, FIGURE Al-21, Box and Whisker Plot of
Insulation Resistance for TB-9, Phase II previously
entered as (APCo Exhibit 111) and (Board
Exhibit 1).

m PAGE 174, TABLE Al-Se, Five-Number Su== aries of
Insulation Resistance G, Phase II Terminal Blocks,

a PAGE 175, TABLE Al-5f, Five-Number Surraries ofgg
i ) Insulation Resistance G, Phase II Terminal Blocks.
%j
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APpINDII 1
Five-Humber Sumaries of Leakage' Current and Insulation Resistance Data

f'N. - Sections 4.3.3 and 4.4.2 discuss the presentation of the data in a

(')- five-number sumary format. This appendix complies the date la this
format in both tabular and graphic form. The tabular arrangement for the
data ist

median
lower quartile upper quartile
lower extreme upper extreme

The graphic format is:

upper extreme

upper quartile --

median 0

L- -lower quartile

lower extremo

The graphical presentation is comenly referred to as a box and
whisker plot for obvious reasons.

{r,

(

.

f

!

;

l
!

l

-

|

L

|

| .

f .
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. . TABLE Al-2a
.

Five-Number Summaries of Insulation Resistance, Phase I Terminal Blocks
(Kohns)

Peak 1 Peak 2
_ Ambient 172*C 95'C i72*C 163*C
TB

1 5.40E+03 8.523+00 1.98E*03 3.32E+00 8.46E+005.39E+03 5.40E+03 6.07E+00 8.96E+00 1.98E+03 1.98E+03 3.20E*JO 4.24E400 8.41E+00 8.81E+005.39E+03 5.40E+03 3.61E400 1.22E+01 1.96E+03 1.98E+03 2.97E+00 1.11C+01 8.01E+00 9.17E*00

TS
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TB
3 4.92E+03 5.76E+00 2.30E+03 4.36E-01 ' 2.48E-014.92E+03 4.92E+03 5.49E*00 6.01E+00 2.30E403 2.30E*03 3.61E-01 5.26E-01 2.28E-01 2.e4E-01h 4.92E+03 4.92E+03 3.55E+00 2.10E+01' 2.28E+03 2.30E*03 2.95E-01 2.30E+00 2.02E-01 3.20E-01M
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7 - TA;LE Al-2b
'

'

'.Five-feumber Summarles'of Insulation-Resistance,? Phase I: Terminal alocke' ,

. ( Ko;>ms ) ;

' '305'C
(4 vde!150*C '122*C- 105* C '' '

.

Sub 1:TB' .

2.91E401 .
. SiO5E+01 6.47E*01. 1.81E+01 1.93E+01-'I. . 1.12E+01 . 5. 8 0 E + 01 - 1.85E+01~

1.02E+01 : 1 ~. 21 E 4 01 1.55E+01, 3.27E401.
9.74E+00; 21.50E+01 9.57E*00- 6.34E401 1.04E*01- ~6.50E+01 1.49E*01 3.66E+01

Sub 2:
4.50E + 01..

I3.05E+01 "5.23E401
l '. 5 7 E * 01. 5.94E*01.

Overall:. ,

5.41E+01 " *'
4.32E+01. 6.22E+01
1.04E+01' -6.50E+01

Sub'l:78
8 2 . .7.02E+00 . 1.51E+01 .I.58E+01 1.05E+01

U 6.12E+00 9.76t+00' .1.09E+01 .2.08E+01 1.19E+01 1.87E+01 1.01E*01' 1.09E+01

y 2 . 0 3 E + 00 .- 9.82E+00- .3.14E+00 7.10E+D1 1.69E+00 1.88E+01 7.55E+00 1.78E+01-
Sub 2:

1.43E+01 .

*

1.09E+01 1.56E+01
'8.24E*00 1.63E+0!

'

overall:
1.47E*01

1.13E+01 1.74E+01
1.69E+00 1.88E+01

. 4

On

.
Sub 1:h 78 .

.

eg 3 4.24E-01 . 9.87E*00 1.32E+01. 4.99E+00
0 3.64E-01 8.22E-01. 7.67E+00 1.26E*01 1.00E*01 1.49E+01 4.80E+00 5.35E+00

{ 2.40E-01 .1.45E+00 5.72E*00 2.65E*01 1.45E*00 .1.50E+01 3.17E+00 1.30E+01
Sub 2: ,

ft
et . 1.U7E*01 :-i
D '7.28Ee00 1.11E*01
N 3.69Eeuo 1.45E+01' ,

Ovefall:>g
O - I 2 ts t;* 01
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hd"2' TABLE Al

-Five-Mumber Summarles.of' Insulation Restadance, Phase 1- Terminal Block s
' JfKohmsis

,

105'c

150*C 122'c 105'c ( 4 Vde l
'

Sub 1:'T8 .

3.10E+01' 6. 6 9 E + 01.. .. 4.38E*01
4 .1.07t+01' ..

4.39E*01 5.98E*01 7.28E*01 4.34E401' 4.46E401'1.05E+01 1.09E+01 .1.22E601
9.94E+00 1,11E+01 6.76E400 '9.30E*01 ~1.41E+01 7. 29 E+01 -- 3.46E*01' 6.04E+01

Sub 2:
1.14E*02

..-41.03E+02 1.17E402
..

4.70E+01 1.23E+02
overall: ,

7.00Ee01
6.05E+01 1.17E*02

-1.41E*01 1.23E*02 ;

Sub 1:T8 1.03E*02 4 .17 E + 01
[. 5 . 1.29E+01 4.67E+01 .
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Sub 2:
6.32E+01

-4.84E*01 6.83E+01.
'2.69E+01 7.88E+01

Overall:
8.85E*01

6.62E*01 '1.13E*02
1.40E+01 1.17E*02

03
C

Sub 1:y T8
6 2.34E*01 1.25E*02. 2.89E*02 6.41E+01

tf 2.19E+01 2.55E*01 3.46E+01 3.51E*02 2.44E+02 3.33E*02 6.06E*01 6.89E*01o
C 2.11E+01 3.16E+01 3.32E*01 4.82E+03 1.98E*01 3.36E+02 2.52c+01 -9.70E+01
# Sub 2:
rt
D

. 2.78E+02
1.14E*02 3.03E*02Pd
5.55E401 3.79E*02

Overall:
2.7 9 E+ 0 2D

rt 2.15E*02 3.25E202
1.93E*01' 3.79E*02
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( ,9 (It should be noted that the data contained in the five-number

summary Etables is the same data which is being graphically

depicted. on' the Box .and Whisker plots as discussed in

SAND 83-1617, Sect. 4.3.3, page 40.)

A review of the data _ presented in these figures for the Phase

I First DBA and Second DBA, and of the data for the phase II

First DBA and Second DBA, supports our conclusions reached on

the- linearity- of the terminal block IR vs. temperature

characteristic presented in the 1987 JCO. -(APCo Exhibit 59).

. As testified to previously, the JCO used an IR vs. temperature

characteristic -plotted from Figure Al-21 based on the First

DBA.
j3 )

As the temperature axis on the SAND 83-1617 Box and Whisker

plots is following the environmental temperature profiles of

each consecutive test DBA, and indicating the test temperature

where the data was recorded, it is not to scale. I have re-

plotted the IR vs. _ temperature data contained on these figures

for the States and GE terminal blocks using the median, upper

quartile,- and lower quartile IR data for temperature as

-documented in the - five-number summary tables for each

applicable terminal block. Unlike the Sandia report, I also

used a_ linear temperature scale on the temperature axis of

each figure. (Plotting the SAND 83-1617 data in this format

O) -- -165-lx,

- _ . ,_
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.

Was only - performed _to _ assist in the realization that the-

's. States and~GE terminal block IR vs. temperature 13-not non-

linear as D.'. Jacobus has in the past contended and is still

suggesting.)

Figure'IR-1, which I have included in_this testimony for the.

States ZWM terminal block, was based on the Phase I First DBA

and-Second DBA data contained'on Page 138, TABLE Al-2c, and

Page-139, TABLE Al-2d, of SAND 93-1617 -- for terminal block

6(TB6). Figure IR-1, Plot (A), is for IR vs. temperature of

the First DBA cooldown from 172 'c to 95'C, and uses the

available IR data as documented at 172*C and 95'C. Plot (B)

'is for~IR vs. temperature of the Second DBA cooldown and uses--

.D - the available data as documented at 172*C, 161*C, 150*C,

\_
122*C, and 105'C. Both Plot (A) and Plot (B) were made by

,

drawing a line through the median data points.

.igure IR-2, which I have included in this testimony for the

GE CR-151B terminal blocks, . was based- on the Phase I. First DBA

and Second DBA data also contained on Page 138, TABLE Al-2c,

and Page 139, TABLE Al-2d,'of SAND 83-1617 -- but for terminal

block 5 (TBS). Plot ( A) depicts the IR vs. temperature of the

First DBA cooldown from 172*C to 95*C, and uses the available

IR data as documented at 172 5 C and 95'C. Plot (B) depicts the

IR vs.. temperature of the Second DBA cooldown and uses the

available data as documented at 172 *C,161'C, 150*C, 12 2 'C and

p.
k
k ~166-

.
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- 105'C. Plot-(A) and - (B). were .made by drawing a line through
f.'N
M the median data points.

Figure IR-3, which I have included in this testimony is for
the GE EB-25 terminal block, and contains four_ plots of IR vs.

temperature. Plot (A) and Plot (B) are based on the Phase II
(2) First DBA and Second DBA data contained on Page 174, TABLE

forAl-Se, and Page 175, TABLE Al-Sf, of SMD8 3 -1617 --

terminal block 9(TB9). Plot (A) shows the IR vs. temperature

of the Phase II First DBA cooldown from 175'C to 95'C using

the documented IR data at 175'C and 95'C. Plot (B) shows the

IR vs. temperature of the Phase II second DBA cooldown and

uses the available data as documented at 175'C, 161*C and

p. 95'C. Plot.(C) and Plot (D) are based on the Phase I First
(

-

" - DBA and Second DBA data contained on Page 136, TABLE Al-2a,'

and-Page 137, TABLE Al-2b, of SAND 83-1617 for terminal block

1(TB1). Plot (C) shows the IR vs. temperature of the Phase I

First DBA cooldown f rom 172'C to 95 * C, and uses the available

IR data as documented for these temperatures. Plot (D) shows

the IR vs. temperature of the Phase I Second DBA cooldown and

uses the available data as documented at 172'C, 161*C, 150*C,

122*C, and 105'C. Plots (A), (B), (C), and (D) were all made

by drawing a line through the median data points.

.

.
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ifh
: d Q101. Can you illustrate your conclusions based on this data?

~A. (Love) Yes. A review of the IR vs. temperature plots

contained in Figures IR-1, IR-2, and IR-3 cl'early shows-that

the data documented in SAND 83-1617 demonstrates a terminal

block IR vs. temperature characteristic which is linear when

plotted on a semi-log-scale for the cooldown period of each

simulated DBA. More significantly, it demonstrates this

characteristic for each terminal block using multiple media

data points available from the Sandia Phase I and Phase II

Second DBAs. (The only area of n.a-linearity is for Phase I,

Second DBA, GE terminal block tests,-Plot (B) of Figures IR-2

and_-Plot (D) of Figure IR-3 -- between 172*C and 161*C.)
g w) .

-4
%)

Q10 7. . From this, what conclusions can we draw regarding Staff

Exhibits 50 and 51 in which Dr. Jacobus has plotted IR-vs.

temperature?

A. (Love) .The non-linear plots by Dr. Jacobus, because of the

way they are . based on the Sandia data, are not representative

of the terminal block performance which was demonstrated in

:the Sandia testing. The Alabama Power Company plot for the GE

EB25 Dlock (based on the Sandia data) utilized in the

November-24, 1987.JCO (APCo Exhibit 59) is actually a more-

representative curve.
.

f -
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The IR vs. temperature plot of the SAND 83-1617 data is linear,
j,--Q103.
' (_) _ as shown in Figures IR-1, IR-2, and IR-3,- for the temperatures

of concern. Is there any other information in SAND 83-1617

-which also. indicates that IR is linear with respect to

temperature?

A. (Love) Yes. In the temperature ranges of significance to the

Farley instrumentation terminal blocks, Figure 26 on page 48_ {
of SAND 83-1617 (Staff Exhibit 73) shows a linear change in IR

vs. temperature during the cooldown periods between

temperature plateaus. Also, as discussed above, Figure 8-3 on

page 85 of NUREG/CR-3691 (Staf f Exhibit 74) indicates a linear
.

response of the terminal block IR for the transmitter circuit

during cooldown. These are yet further indications of how the
9-
i .

\ Sandia data'could not possibly support a position that our

1987 analysis was in error.

Q104. In NRC Staff Exhibits 50 and 51, Dr. Jacobus has also shown

graphically a plot taken from a GE Test Report. He shows that

IR of the terminal blocks at temperatures from 260'F - 340*F

would be a constant value of 2E4 ohns. He reiterates this

conclusion in his Rebuttal Testimony _at page 35, drawing data

from a November 6, 1973 GE Test Report. Would you care to

comment on this?

|

!

|
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'x s/ -172-

|



- . - . - _ .. --

.

.

A. _(Love) -Yes, I would. The November 6,1973 GE Test Report was
gf N
d- included in a 1984 similarity analysis demonstrating

similarity between States ZWM and NT terminal blocks (not an

issue here, as discussed in my Direct Testimony, Q/A 85, at

page 97). The IR data in this report was not used as a

qualification basis for terminal blocks in instrument

circuits. It also was not the qualification report relied

upon for overall qualification of GE CR-151B terminal blocks

at Farley Nuclear plant. (That qualification report was AFCc

Exhibit 58).

In this GE test referred to by Dr. Jacobus, the terminal

blocks were subjected to elevated temperatures, 260' F - ; 40 * F,

for approximately ten days. The profile consisted of five
7-

- temperature plateaus non-representative of the Farley DBA

profile, and involved subjecting the terminal blocks to

significantly elevated temperatures for long periods of time.~

This profile could have resulted (and apparently did result)

in degradation of the test terminal blocks, reducing their IR

vs. temperature capabilities.- In any event, the results of

this testing are not in agreement with the results indicated

for the GE CR-151B and States NT/ZWM terminal blocks as

documented in SAND 83-1617.

Q105. Putting the 1973 GE report aside, and returning to your

' earlier conclusions, what is the significance of the linear IR

-173-
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temperature characteristic of the States and GE terminalvs.

'l_' \
'

u/- blocks?'
;

i

1

i

A. (Love) Characterization of the terminal blocks IR dependency i
i

on temperature during simulated DBAs permits the use of this |

characteristic in evaluating the ability of the terminal

blocks to meet the required instrument circuit functions

during plant specific postulated design basis ever.ts.

Q106. You mentioned above that the second step of your logic would

be to -e-look at the Farley-specific DBAs in order to show

when the - instrument _ loops were required to operate. Let's

move on to this point. For starters, please explain the

p-m Farley-specific postulated design basis events which create
e i

;',/
the worst case environmental conditions, including'

temperature, inside the containment building?

A.- (Love) As described in the FSAR, these worst case postulated

design basis events (accidents) are large break LOCA and large

break-MSLB.

Q107. Does the containment temperature remain constant during a

postulated large break LOCA or large break MSLB?

$

L- A. (Love) Definitely not. The temperature vs. time response of

the containment to a large break LOCA has been shown in my

.

'

'% -174-
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Direct Testimony (Figure 3). In the JC0 presented in the
. ,%,

- (_,2 November 1987 meeting with the Staff in Atlanta, the

-temperature vs. time response of the containment was depicted

using a composite of the worst case LOCA/MSLB containment

ee:perature curve. (APCo Exhibit 59, Attachment 2, Bates

0064097). For the sake of clarity and continuity in this

testimony, I have included another copy for the IOCA
,

Containment Temperature Profile marked as Figure 3, and have

also included a copy of the MSLB Containment Temperature

Profile, . Figure 4, which shows the temperature vs. time

response of the containment to the postulated large break

MSLB. I will refer to the significance of the markings I have

made on these curves below.

(
t,

.

,,m
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Q108. What is the significance of the design basis large break LOCA

and HELB containment-temperature vs. time response profiles

v''h reptrd to the instrument loop accuracy effects of

Jinal blocks on overall *;strument loop performance or

function?

A. (Love) Tne documentation in the FSAR provides the bases for
_

these profiles, including a description of the assumed

automatic and manual actions required to mitigate the events

and when in the events these actions are assumed to occur.

The containment tenperature response based on these-

assumptions is depicted by the large break LOCA and MSLB

containment temperature profiles. The TSAR also provides a
f

description of the instrumentation which provides the signals
to initiate the assumed automatic actions and upon which the

assumed manual operator actions are based.

,

Therefore, - required inst . umentation functions and the time.

during the event when ;he instrv.mer. cation functions- are

required have been established in the bases for the accident

analyses. These considerations are not something we concocted

af ter-the-f act -- they are reflected in the accident analyses.

As stated above, the event temperature-profile also reflects

the containment temperature response in light of the

-178-
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i

mitigation actions being accomplished based en required
,g

instrumentation functions.
!

t

Having established the length of time or period of time during
.

each event that the instrumentation function is required, and |

the corresponding temperatures for that time period from the
.

event profile, the significance of the inp *.rument loop

accuracy effect of the terminal blocks on the required

instrumentation function can be evaluated based on the IR ve.

temperature characteristic of the terminal blocks over tne

required functional temperature range.

Q109. Can you be more specific with regard to the instrumentation

loops required for mitigation of each of the applicable design

basis events, and the length of time as well as the

corre6ponding temperature range in each event when they are

required to function?

,

A. (Love) Yes. I have already provided testimony (Direct

Tes.timony, Q/A 110 at pages 120-21) for the large break LOCA,

but I will expand'upon my previous testimony regarding this

event.

I have marked the copy of.the LOCA Containment Temperature

Profile included in th!s testimony'as Figure 3, to show the

. portion of the pro :.le where the automatic RPS/ESFAS

:
. -

. ,9 -

..
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.

instrumentation accident mitigation functions are

| T

C) accomplished. APCo Exhibit 52, at Dates 0063876-0063879,

provides a list of the specific RPS/ESTAS instrument loops

which contained States and GE terminal blocks. It should be

noted that the containment wide range pressure instrumentation

loops which initiate containment isolation (Phase B) and

containment sprays for this event do not have any

instrumentation cabling or terminal blocks inside the
_

containment building.

As can be seen from the narkings I bave made on the profile,

the automatic RPS/ESTAS actions t.ake place in less than 55

seconds and before reaching thL peak LOCA temperature of

313*F. No manual operator action is required until switchoverq
of the ECCS and Containment Sprays f rom the RWST injection to

the containment cump recirculation. I have also marked this

point on the profile, which occurs at 6772 seconds when the

containment temperature has dropped to approximately 170*F. -

The primary operator instrumentation relied upon for this

manual action is RWST level which is located outside the
containment. The wide range contisinment sump level

instrumentation loops with terminal blocks located inside the

containment provide diverse indication to the RWST level
1

instrument loops,

i

/*a
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|
|

- - - - . _ _ _ _ _ .



. _ __ _. . . __ _ _ _ _ _ _ _ . _ _ _ __ _ __ _._ _ __

.

liext, I will discuss the large break MSLB. For this

O
b '' postulated pipe break on the secondary side of the steam

generators, the required RPS/ESFAS instrument loops located

inside the containment have accomplished their automatic

accident mitigation functions by 60 seconds from large break :

initiation. As can be seen from tra c.arkings I have made on

the copy of the MSLB Containment Temperature Profile,-

Figure 4, this action is initiated before reaching 310'F and
also before reaching the peak MSLB temperature of 378'F. For

this postulated event, as with the large break LOCA, the

containment wide range pressure loops initiate containment

spraye and- have no terminal -blocks located inside the

containmert building. tio manual operator action is required

for this event until termination of safety injection which is

executed at 250 seconds after break occurrence when the

corresponding containment temperature has cooled down to

240*F. The in-containment instrumentation loops used for this

manual action are RCS vide. range pressure and pressurizer

level.

Af ter safety injection terminat. ion, a controlled RCS cooldown

- to safe shutdown will be initiated. It is during this portion

of the event that post-accident monitoring instrumentation

(primarily RCS sub-cooling, wide range RCS pressure, and

narrow range steam generator water level) will be' utilized.

tion - of the event profile, Figure 4, starts atThis '

O -181-
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. .

,

q approximately 400 seconds after event initiation when the
containment temperature is 260'F. During the 'est of the

cooldown, the containment temperature continues to decrease. I
t

It should be noted that in the 'loverter 1987 JCO (APCo Exhibit

59)', safety injection termination following a large secondary

break MSLB was conservatively marked on the Composite
,

LOCA/MSLB Containment Temperature Envelope, Attachment 2,

Bates 0064097, at 296*F. However, as I have testified above,
,

using the actual event specific MSLB profile, Figure 4, the

safety injection termination is not required until containment

temperature returns to 240*F.

O Q110. Let's turn now to the third step of your logic outlined above.

%_J
Referring now to the terminal block IR vs. temperature

characteristic demonstrated by the SAND 83-1617 data (Figure

IR-3), what is the indicated terminal block IR which would
exist when the manual operator actions are required for each

i

design basis event?

A. (Love) For the large break LOCA discussed above, the required

manual operator action is initiated when the containment
temperature has cooled down to approximately 170'F. The

corresponding IR value.for this temperature taken from Plot

(A) of Figure IR-3 would be greater than 2.23E8 ohms.

-182-

t



_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ - _ _ - _ _ _ _ - _ _ _ ___ _ _ __ _ _- _ _ _ _ _ _ _ - _ _

4

For the large break MSLB the required manual operator action
is initiated when the containment temperature has cooled to

,

2s0'F. Again using Figure IR-3, the corresponding IR value

for this temperature taken from Plot (A) would be 1.8E7 ohns.

During the post-accident monitoring phase of the MSLB accident

recovery, the highest containment temperature is 260* F. Based

on Figure IR-3, the corresponding IR value for this

temperature is approximately 8.0E6 ohms.

Q111. P u e, iS 1 mjnificance of these terminal block IR values?

'A. (Love) Contrary to the corclusicas reached and presented by

Dr. Jacobus during and following the 1987 EQ inspection, these

O. values of IR, which were riotermined f rom the available SAND 83-'

1617 documented test data, support the value of 1E7 ohms used

in our 1987 Westinghouse setpoint calculations.

I want to be clear on another point. I do not bclieve this

analysis of- the SAND 83-1617 data was necessary for

qualification of our terminal blocks. I have gone through 3

this data here simply to illustrate how Dr. Jacobus is in

error in his testimony. The fact is, our 1987 approach, based

on data from the CONAX report, yleided very similar IR data

and was an equally valid approact. to addressing terminal block

instrument accuracy effects.

- -183-
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0
. In the 1987 Alabama Power Company JCO (APCo Exhibit 59), whatQ112

is the significance of the value of SES ohns for the terminal

block IR established by Westinghouse?

A. (Love) As discussed in the JCO, Attachment 2 (Bates 0064091),

any IR value greater than SES ohms would result in instrument

inaccuracy that would allow the current ERP values to be used

by the operator to take ERP actions. Thus, Westinghouse was

saying that the ERPs, as they existed in 1987, would remain
valid for instrument terminal block irs greater than SE5 chts,

and was establishing an absolute minimum value of IR for which

the ERP setpoint values would remain unchanged,

i Qll3. How does this IR acceptance criteria relate to a tempera',ure

to be used for instrument accuracy qualification?

A. (Love) Using Figure IR-1, Plot ( A) , to find the corresponding

temperature for an IR value of SES ohms, the corresponding

temperature would be 154 'C (309.2 * F) . It can also be observed

that for all temperatures lower than 309.2'F, the

corresponding value of IR for the terminal blocks will be

greater than SES ohms.

It should be noted that in the JCO (APCo Exhibit 59) Figure 1

(Bates 0064083) and Attachment 2, Figure 1 (Bates 0064096),

the endpoints of the IR vs. temperature curve were also based

O -184-
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.

on the same terminal block test data presented as Plot (A) of
:t

- Figure IR-3. For the JC0 presentation, the IR value
,

corresponding to the endpoint temperatures of 95'c was

depicted as 1E8 ohms. On Figure 1 (Bates 0064083), the IR

value for the endpoint temperature of 175'c was depicted as

3E4 ohns. On Attachment 2, Figure 1 (Bates 0064096), the IR

value for the endpoint temperature of 175'c was depicted as
^

SE4 chms. These endpoints were visually determined from _

SAND 83-1617,_ Figure Al-21, page 210, and were conservatively

less than the actual median data points for the same terminal

block (TB9) as documented in SAtlD83-1617, Table Al-Se, page

174 and Table Al-5f, page 175, which are the basis for Figure

IR-3, Plot (A). Therefore, in the JCO, the IR vs. temperature >

.

curves for the terminal block resulted in the determination of

:a limiting temperature of 296'T for the corresponding value of

SES ohms.

_

Q114. With the Westinghouse establishment of a minimum IR value of
.

SE5 ohms which would support the 1987 vintage ERP values, what

should have been the 1987 basis for assessing the ability of

the instrument terminal- blocks to perform the required safety

functions dusing the postulated- design basis harsh

environments?

A. (Love) The important criterion for qualification should have

been demonstration of a value of IR greater than SE5 ohms at

-185-
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the containment temeerature conditions when the instrurent
' terminal blocks would be reauired to cerforn their safety

functions. (Again, this assumes that the terminal block would

be capable of surviving and recovering from the design basis
,

event temperature conditions which would exist when no safety-

related functions were required.) The liRC Staff has

acknowledged in their Rebuttal Testimony (Q/A 17, at page 24)

that the established performance specification for the

qualification of instrument terminal blocks was SES chms.

Q115. In this light, were the GE and States terminal blocks at issue

qualified during and following the llovember 1.987 liRC

Inspection?

-

A. (Love) Yes, benause all containment temperatures at times

when the instruments were required to operate were less than

309.2'F.

Q116. As you mentioned above, the !!RC Staf f has finally acknowledged

that the 1987 performance specification for the instrument

terminal blocks is SES ohms. lionetheless , what is the

significance to the rest of the Staf f's arguments that the GE
and States terminal blocks were not qualified even at peak-

LOCA/HELB temperatures?

D
b -186-

1



_. _ ._

,

A. (Love) As we have discussed, qualification at peak-14CA/liELD'

is not required for instrument accuracy, lionetheless, it is

interesting to point out as an additional matter that the
SAliD83-1617 data indicates that the terminal block temperature

corresponding to SE5 ohms is 309.2'F. The peak LOCA

temperature on Parley is t.Jove 309.2*F for only seconds, and

the peak surf ace temperature of the torninal blocks during an

14SLB (considwring thermal lag) is less than 300* F. Therefore,

the 5 x 10' performance specification would be met for these

events.

Q117. In the Staf f's Rebuttal Testimony, at pages 4 2-44, Q/ A 3 5, the

Staff is stating that there is no basis to conclude that the

RPS/E5FAS instrument loop terminal blocks will perform their

automatic actuation function prior to reaching to: poratures

which could affect their required function. Do you concur

with these statements?

A. (Love) Absolutely not. As shown on the actual poctulated

Farley design basis containment accident temperature profiles,

Figures 3 and 4, the automatic actuation signals using

terminal blocks will occur well within 60 seconds of the event

pipe break. For the MSLB, Figure 1, the only signal which is

used for automatic actuation occurring af ter 60 seconds is

based upon the containment wide range pressure instrument

O -187-
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loops. liowever, these instrument circuits have no terminal
,~

V blocks located inside the containment.

Dr. Jacobus states that thermal lag is not a valid concept for

determining the qualified performance of terminal blocks based

again on the S A!1D8 3-1617 moisture film effect. The only

technical evidence which Dr. Jacobus offers to support his

assertion is a reference to Figure 25, at page 45, o f S A11D8 3 -

1617. I am not sure that this curve, due to its time scale in

0.5 hour increments, shows anything relative to the first 60

seconds of the transient. liowever, on page 4 2 of SA!1D8 3-1617,

first full paragraph, the concept of thermal lag as it relates

to the test chamber terminal block is described and

n acknowledged. It appears that the correct figure showing the

thermal lag in SA!!D8 3-1617 is Figure 28 on page 50 of the

report, as described on page 42 -- not Figure 25 as ref erenced

by Dr. Jacobus.
.

Q118. In the same Q/A of his Rebuttal Testimony, at page 43, Dr.

Jacobus also challenges the idea of taking credit for thermal

lag during pre-peak LOCA conditions based on his illustration

of the instantaneous formation of a moisture film. What is

your response?

A. (Love) Dr. Jacobus is implying, by his simplistic example of

breathing moist -ir on a cold window, that a moisture film

c
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es forming on-a terminal block will result in a significant

reduction in the block IR regardless of the temperature of the

block. This is ridiculous and totally unsupportable by the
1

results of SAllD83-1617.

'

SAND 83-1617 clearly indicates that the IR is temperature-

dependent.. Breathing on a cold terminal block may result in

a moisture film on the block, but will not result in

.significant IR reduction. There is no data in SAND 83-1617

without thewhich would indicate that-a moisture film --

presence of significant temperature -- is a valid concern.

Q119. Again in the same Q/A, this time on page 44, Dr. Jacobus picks

'N up on the figure of 5 minutes from Attachment 2 to the JCO

(APCo Exhibit 59), a letter from Westinghouse. Has he drawn

a proper conclusion?

A. (Love) tio . The Staf f refers to Attachment 2 to the JCO ( APCo

Exhibit 59) indicating that, 5 minutes into the event, the

LOCA conditions have aircady passed the peak temperature. The

reference to 5 minutes in the Westinghouse portion of the JCO

.is to the length of time required after event occurrence for

small break LOCAs and small break MSLBs. As these small break

events do not result in the worst-case design basis

containment accident profile, including temperature, they are

not the basis for qualification. Small break LOCAs and MSLBs

i
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I

e''}- result-in less severe accident transients and will not yield

'J the containment peak temperatures or profiles indicated by
'

Figures 3 and 4.

E. Miscellaneoqs ,

.

Q120. To wrap up this aspect of the topic, I want to turn to a few

additional miscellaneous aspects of the Staff's Rebuttal

Testimony. First, in Q/A 28,- at pages 36-27, Mr. Jacobus

infers that we should have used the Phase I SANDB3-1617 test

data for the GE CR 151B and States ZWM terminal blocks in the

JCo. Do you concur?

.

A. (Love) No. The basis for not using the Phase I data was
w

explained in Attachment 1 of the Jco (APCo Exhibit 59, Bates

.0064086-0064089), and was also verbally presented by me in

great detail at the November 25, 1987 meeting in Atlanta. It

was, and still is, our position that the SAND 83-1617 Phase II

First DBA test data for the GE EB-25 terminal blocks was

correctly applied and justifies our 1987 approach to

instrument terminal block functional qualification.

The Phase I testing yielded lower (or more conservative) IR

results than the Phase II testing. HowcVer, this data was

overly conservative and not realistic for the Parley-specific

applications. - Rather than repeating all of the reasons again,

~190-
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l

I will refer to Figures IR-1, IR-2, and IR-3 to provide
i

additional clarification of my basis for using the Phase II
'

DBA data.

On Figure IR-3, I have plotted both the Phase I and Phase

II(2) IR vs. temperature curves for a GE EB-25 terminal block

in this figure. Plots (C) and (D) depict the IR Ys.

temperature characteristic which results from the Phase I

First DBA and Second DBA tests. Plots (A) and (B) show the

results of the Phase II(2) First DBA and Second DBA tests.
From these plots of the IR vs. temperature data for the same

type terminal block (GE EB-25), it is obvious that the Phase

I test produced much more conservative IR data than the Phase

I ^) II(2) test. "More conservative" meaning lower values of IR
J

vs. temperature.

The Phase II First DBA profile was used for the Alabama Pow r

company JCo (APCo Exhibit 59) since it was very conservative
,

in relation to the Farley large break LOCA and MSLB profiles

(Figure 3 and Figure 4). A review of the Phase I First DBA

test plots for each type of terminal block -- on Figures IR-1,

IR-2 and IR-3 -- shows that for temperatures less than 150'C,

the States ZhH and CR-151B terminal blocks both exhibit a

better IR vs. temperature characteristic than the GE EB-25

block ("better" meaning that IR recovers to a higher value as

the temperature decreases) . In f act, the States ZhH block
./ ,
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exhibits a better IR vs. temperature characteristic than the
']

GE EB-25 blocks over the complete test temperature cooldown

from 175'c to 95'C. Therefore, it appeared reasonable in my

engineering judgment to conclude that, if a States ZWM or GE

CR-151B terminal block had been included in the Phase IT
testing, they would have also provided superior IR v.

temperature performance to that of the GE EB-25 terminal block

which was tested during Phase II. It was this engineering _

judgment that resulted in the 1987 decisior, to use the GE EB-

25 Phase II(2) First DBA IR vs. temperature characteristic

profile for the Alabama Power Company JCO. (APCo Exhibit 59). .

In the Staff's Rebuttal Testimony, Q29 and Q45, the Staff is
m

L'J questioning the meaning of my statement regarding the SANDB3-i

1617 Phase II, Third DBA test data. The meaning of my

statement is quite clear. By the time the GE EB-25 terminal

block (TB9) had been exposed to the Third DBA, it, as well as
.

the associated test conductors, were degraded to the point

that they could no longer recover IR with decreasing

temperatures. I did not plot the Third DBA IR vs. temperature

plot, but a review of the test data on pages 174 and 175 of

the SAND 83-1617 report will verify this statement. A

comparison of the Phase I First DBA and Second DBA, and the

Phase II First DBA and Second DBA plots on Figures IR-1

through IR-3, will depict the degradation effects of

successive DBA simulations on the tested blocks and test
O
O
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conductors. A complete review of the SA!1D83-1617 report

(Staff Exhibit 73) will substantiate the conclusion I have
expressed regarding the meaning and significance of the test

data. (Sag Staff Exhibit 73, at pages 33, 52, 94, 112, and

237).

Based upon all of the above, the SANDB3-1617 data for the GE

EB-25 terminal block recorded during the Phase II First DBA

supports the qualification of States ZWM and GE CR-151B
terminal blocks for the Farley-specific design basis accident

profiles.

Q121. The NRC Staff, in their Rebuttal Testimony (Q/A 26-27, at

pages 32-24), has also expressed for the first time a list of

new factors which they claim needed to be considered in the

1987 basis for instrument terminal block qualification. Are

these f actors relevant to the 1987 functional qualification of

the instrument terminal blocks?

A: (Love) No, they are not. One example is the warnings on ERPS

that Dr. Jacobus refers to in Q/A 27 on page 34. These
.

factors -- including the warnings -- are only relevant if the

terminal block would not have been able to meet the 1987

Westinghouse functional performance specification of 5E5 ohms.

It has been, and continues to be, our contention that the

instrument terminal blocks were capable of meeting (and in
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fact exceeding) this functional performance specification.
.

'' Therefore, no changes to the 1987 ERP values were necessary.

As is clear in the excerpt from the JCo (APCo Exhibit 59)

cited by Dr. Jacobus on page 34, SE5 ohms was the acceptance

criterion. Our terminal block irs were greater. The warnings

and other considerations listed by Dr. Jacobus were not

necessary or relevant.

_

Q122. Dr. Jacobus, in his Rebuttal-Testimony (Q/A 43, at page 51,

and-Q/A 44, at page 52) provides his opinion of what you

testified to regarding the single value of 2E4 ohns contained

in the March 27, 1985 GE Test Report. (APCo Exhibit 58). Do

you concur with his opinion?

v(
A. (Love) The Staff is attempting to draw an inference that an

IR value .of- 2E4 ohms means the GE terminal block is

unqualified. In my oral testimony ('r r . 1173-1126), I
-

concluded Lf saying that the single value of 2E4 ohms recorded-

in the GE Test . Report ( APCo Exhibit 58) was sufficient.

"Suf ficient" in this context meant ti.at it was not an abnormal
value of IR for the ceak test tercerature experienced. The IR

value meant that the block was not damaged by the peak-test

temperature and, thus, could be expected to recover IR

performanca as the temperature decreases. This position is

also supported by the SAND 83-1617 test data for the GE

terminal blocks. Therefore, depending upon plant-specific

O
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P

f- applications of the terminal block in instrumentation !

circuits, the terminal block could be qualified for post-peak ;

conditions.

Q123. Dr. Jacobus, in his Rebuttal Testimony (Q/A 5, at page 6), is

taking credit for clearly and conclusively demonstrating in

the llovember 1987 meeting that IR was not related to

temperature as indicated in the JCO. Do you agree?

A. (Love, Jones) lio . This simply does not reflect what

occurred. In his Rebuttal Testimony, Dr. Jacobus also implies

that this .was the reason that Alabama Power Company planned to

replace the instrument terminal blocks. (Please refer to

Sections I, II and III of the JCO (APCo Exhibit 59)). As is

clear therein, Alabama Power Company chose to replace the

terminal blocks to remove the point of contention, because the

Staf f could not understand, or would not accept, our approach.

,

F. S.itnilarity_ Evaluation Arquments

Q124. Another topic.of the Rebuttal Testimony-is the analysis of

similarity between the Connectron 11SS-3 block tested by CollAX-

and the States and GE terminal blocks at issue. (53.g Rebuttal

Testimony, Q/A 20-25, at page 27-32.) Are you familiar with

this similarity evaluation?

.
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A. (Love) Yes.- We developed a documented similarity evaluation

of the terminal blocks to support our 1987 approach to the

instrument accuracy. issue. It was included in EQ Action Items

018 and 067. (APCo Exhibit 52). We diccussed it in our

Direct Testimony, pages 114-15. j

Q125. One of the differences between the connectron block &nd the
GE/ States blocks .that you addressed in Direct Testimony was

material differences between the blocks. Why did you address

this?

:

'

A'. (Love) Dr. Jacobus offers curious testimony on this point.

He disavows _ knowledge of alleged material differences. ;

However, we only addressed this point because the Staf f raisedq ,

it in their own order imposing the civil penalty. (Staff

Exhibit 3, Appendix A, at page 25). I gather from this that

Dr. Jacobus never read or supported the Order.

In any event, material differences should not be inportant to

Dr. - Jacobus. The block material, according to Dr. Jacobus, is

irrelevant to leakage currents due to the predominant effect

of-ionic conduction in the exterior moisture film (a theory

and hypothesis he supports for terminal blocks) . (Rebuttal

Testimony, Q/A 22,_page 29).

19,

| (/ -196-
!
L

|

|:
,, , . ._ _ . . __. _ . . . _ _ __



.- - - - .. -.. - - .

-
. .

I

l

Q126. The major problem Dr. Jacobus seems to be standing by now

regarding the similarity evaluation is the issue of spatial
i

separation between tho' poles of the terninal blocks. Can you :
!

|address his Rebuttal Testimony on this point?
|

|

A. (Love) Yes. Dr. Jacobus asserts that we "did not consider I

that the step design (of the Connectron itSS-3) f. . .
,

effectively increases the distance between adjacen
,

terminals." We certainly did consider this factor and

concluded that it was not significant Isr the blocks a.t issue.

(Hg.g Direct Testimony at page 115). The basis for my

conclusion was that the spatial separation -- including both

the horizontal and vertical separation -- is simply not very ,

[L,) different for these terminal blocks.

Dr. Jacobus uses an extreme example of a- terminal block with

a one . foot vertical step between poles. While this is

effective to illustrate'a theoretical point, it has no bearing

on our terminal blocks. The dimensions of the blocks at issue

are significantly smaller than Dr. Jacobus's example, and all

are effectively Cimilar notwithstanding the step design of the

Connectron 11SS-3.

In the similarity analysis which I. prepared to compare the

Connectron liSS-3 terminal blocks to the other plant-specific

terminal blocks, including States ZWM/ lit and GE CR-151B blocks
VV
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p (APCo Exhibit 52), I prepared a table, on page 3 of 4, showing
a the conter-to-center pole spacing of each block and other .

alevant physical factors. In this table for the Connectron ;

block, I indicated the center-to-center spacing as 0.320

inct.es, which is the correct dimension from a plan view. Also

included in the similarity analysis was Attachment 3, which

provided electrical, dimensional, and phy.,1 cal information for

the Connectron block. All of this infornation supported my

conclusion that the three types of blocks at issue were-

,

similar.

! i

f

To address Dr. Jacobus's testimony here, I will use

dimensional information from the similarity analysis and

y explain why the step ' arrangement is of no significance.
Figure 5 is a diagram which depicts the Connectron NSS-3 bicek

in plan and end views. The spacings are shown, considering

both horizontal and vertical dimensiens. The vertical spacing

'of the steps is not one foot,-but approximately 0.50 inches.

|

'

to .
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As shown on the figure, the separations between terminals,

considering the step design,-range from 0.50 to 0.67 inches.

These spacings are comparable to the center-to-center spacings

of States NT/ZWM and GE CR-151B terminal blocks (0.6250 inches

for the States, and 0.5625 inches for the GE) . Therefore, the

terminal blocks are almensionally similar.

_

As an engineering matter, this dimensional similarity is not

a surprising matter. All of these terminal blocks are rated

at 600 volts. The voltage of a terminal block will dictate

the required physical spacings. The step design of the

connectron block was intended to create a smaller overall

terminal block with the same voltage rating (and similar^

U
terminal-to-terminal spacings).

Q127. In the Staff's Rebuttal Testimony, on pages 30-32 (Q23 and
'

Q24), additional new issues regarding similarity of GE,

Connectron and States terminal blocks are raised. Are any of

these new similarity issues relevant?

A. (Love) Dr. Jacobus, in his answer to Q23, is pointing out

that the GE, and Connectron blocks are molded as a single piece

of insulating material, barriers and all. He is noting that

in contrast, the States _ terminal block is a sectional block.,

'
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Next, he indicates that differences such as these were not

' addressed in the similarity analysis.

The Alabama Power Company similarity analysis to which he is

referring (APCo Exhibit 52) did not repeat thi. analysis,

which was already performed in SAND 83-1617. The States

terminal blocks (sectional blocks) were indicated on page 52

of SAND 83-1617 to have exhibited among the highest measured
_

terminal-to-terminal insulation resistances of any terminal

blocks-tested. This is also evident by reviewing my Figure

IR-1 in comparison to Figure IR-2. Because this sectional

block was shown by Sandia to be the best from a performance

perspective, it is completely unnecessary to demon s'.ra t e

similarity to molded blocks with lower IR vs. terperature

characteristics.

In the answer to Staf f Rebuttal Question 24, Dr. Jacobus again
a

expounds on the danger of drawing similarity conclusions

regarding terminal blocks which are to be operated near their

performance limits and states that subtle dif ferences between

blocks can make a difference. Dr. Jacobus is being very vague

4 about what should and needs to be evaluated for a similarity

analysis. Nonetheless, I believe that performance is the

final proof of similarity. The IR vs. temperature data

contained in SAND 83-1617 confirms similarity of performance

for the GE and States terminal blocks. The data shows that

0b -201-
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their performance is very similar, with the States block being ;
f

superior to the GE block. A review of the IR vs. temperature
,

plucs for the phase I, First DBA and Second DBA as shown or t

Figures IR-1, IR-2, and IR-3 show this performance similarity.

Also, for the specific design basis event temperatures where
,

,

performance is important, similarity between the Connectron

terminal block IR (1E7 ohms) and the GE terminal block IR was
demonstrated in proceeding testimony.

G.- Kr. DiBetledetto's TestiMay

Q128. Mr. DiBonedetto, have you read the Rebuttal Testimony of Dr.

Jacobus and Mr. Luehman with respect to the Staff's concerns

j en terminal blocks? What, if any, comments do you have?

A. (DiBenedetto) Yes, I have read the referenced testimony. I

have many comments and opinions relating to the new testimony.

However, rather than address the testimony point by point, I

think it is more relevant and beneficial to describe the

circumstances relating to the use of terminal blocks in the

Farley Nuclear Plant instrument circuits and how qualification ,

for the intended function-is attained and concluded.

First, statements made by Dr. Jacobus allude to an assertion

that Alabanc Power cerrany never identified at what

temperatures the blockv would operate. The Company's position

(,
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that the blocks would perform their Antended function prior to,

exposure to the design basis event simply indicates that their !

function is completed during their normal operating

temperature environmental range (typically 80 - 140*F). The

Reactor protection System is designed to monitor critical

parameters of reactor operation (i.e., pressurizer level,

reactor water level, containeent pressure, steam generator ;

water level, etc.) all of which sense changes and are pre-set'

isafety limit setpoints, trip setpoints, pump actuation, valve

cMsure, etc.) to perform a function when one or-more of the

setpoints are sensed. The circuitry and logic is redundant

and complex and not an issue here. Upon sensing a rapidly

changing paramete: (e,q., loss of level, increase in

( containment pressure, increase in radiation, etc.), the logic

system- initiates a protective feature. The protective

features range from containment isolation to activation of

containment spray in the case of a LOCA. All of these actions

occur within the first few seconds of the event, well before

the peak environme nts are reached.

n

On:e these actionn have been accomplished, the terminal blocks

are not required, nor are the instruments. However, since tt 3

instruments and terminal blocks will experience exposure to

the " harsh" or elevated environments, assurance must be

provided that-they will not fail in a manner detrimental to

the, safety of the plant. Terminal blocks have been tested

(O -203-
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more than any other piece of electrical equipment. One fact

that is evident and obvious from all the testimony proffered

is that the te rmina'. blocks did not exhibit any permanent

damage. Additionally, the terminal biccks exhibited a

recovery of electrical capability as environmental conditions

subsided.

Q129. What is the import of these observations?

A. (DiBenedetto) These observations basically support the __

conclusion that during the short term (i.e., onset of the

accident, first few seconds), the terminal blocks are not

challenged. During the time period when the reactor

protection features are performing theli functions

automatically (i.e., the injection phase of accident recovery

where no operator action is required or pernitted), the

terminal blocks will experience and be expossd to accident

environments and their electrical properties will be

diminished. However, as previously stated, the terminal

blocks as well as the instruments do nct have any function to

perform. They just must not fail. Ample terminal black

testing demonstrated that they do not fall. (In fact, this

was well documented in the report I provided to Dr. Jacobus

during the November 1987 inspection.) The testing of the

individual instruments demonstrates that they do not fail.

Instrument testing has demonstrated that during the onset of
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the accident, the time they are required to function, their

accuracy remained within the specified band of 18%.
|
1

During long term cooling, defined as the operational period |
i

where coolant injection has been terminated and switched to

coolant recirculation, post-accident conditions require

monitoring. This is a time et the accident scenario where
centainment temperatures and pressures return to near normal

conditions. observations of terminal block behavior during

testing show that the blocks recover and very little leakage

current is observed (ga, insulation resistanco values return

to near normal). The instruments associated with these
P

circuits have demonstrated, through testing, that they also

perform as intended within specified accuracy limita (i.e.,

post-accident accuracy 25%). Functioning during peak LOCA

conditions.is not required. The instruments and the terminal

blocks must not fall and must be capable of functioning in the

post-accident long term recovery period. These features have

been demonstrated.

Q130. Do you have a perspective on Dr. Jacobus's use of a qualifying

temperature drawn from the SCEW sheet?-

(DiBenedetto) Yes. He is avoiding the real issue here. The'

, . . .

SCEW sheet is not, contrary to statements by Dr. Jacobus, a

basis for the qualification of the equipment. It merely

O'
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present3 the conditions that the equipment will experience and,s

;( )
the conditions to which it was tested. Similarly, the reportv

I prepared relating to the tested terminal blocks mentioned
above was prepared not to show qualification, but instead to

demonstrate that our views and c't aclusions on the

surviva'cility of the blocks were indeed supported.

Q131. IN 84-47 is reported by the Staff witnesses to have put

utilities on notice relating to the concerns about using

tarminal blocks in instrument circuits, can you comment on

this?

A. (DiBenedetto) Yes, IP 84-47 (Stlff Exhibit 48) did indeed

CN present the NRC's concerns relating to the use of terminal
)\

'
blocks in instrument circuits. It also suggested three steps

that a concerned utility ct 04 t.fi* to rectify the situation

if a significant problem with leakage current was dete;nined
-

to exist. The Staf f is also correct in pointing out that most

utilities replaced terninal blocks with splices as a result of

reviewing IN 84-47 and performing their own eva uation.

However, Alabama Power Company, in its evaluation, segmented

their use cf terminal blocks and determined, as stated cove,

hat leakage current effects, at the time of the terminal

block usage in the Farley-specific accident scenario, was not

a concern. IR values were within acceptable criteria and were

factored into the loop calculations for inclusion in ERPs.

) -206-m
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,

' ):

Ql32. Do you have any additional conclusions on this issue?

A. (Love, Jones) YP. The NRC - t * is basing a " clearly should

if noton ths .ssue extensivelyhave known" finding - --

completely -- on IN 84-47. However, as discussed above, this

completely- ignores the 1985 basis for qualification- of

terminal blocks in instrument circuits at Farley Nuclear

Plant. That basis was documented (APCo Exhibit 20) and

in full awareness of theaccepted prior to the deadline --

issues that were involved in IN 84-47. This is simply an

evolutionary issue we should not be debating today in the EQ

jf3 enforcement context.
V

,

As we have explained, the Staff's position today is taken in

complete disregard for both- the technical and regulatory

context of this issue in 1984 and 1985. Dr. Jacobus and Mr.

Luehman simply weren't there. Nobody else from the NRC Staff

has even acknowledged reviewing the Sandia data post-deadline,

much less pre-deadline.

From our perspective, Dr. Jacobus, an NRC contractor, staked

out a singular position on the issue at the 1987 inspection.

As a result, we developed the JC0 in the short time af ter the

' inspection, before the November 25, 1987 meeting. However, he
|- ,O-
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would not accept our position in the November 1987 meeting
73

)'

either, or at any subsequent time. NRC Staff management hasv

never stepped in to allow an inipartial, objective review of
the issue, ine.luding at the November 1987 meeting. We believe

our technical-position would be validated by such a review.

Moreover, the technical dispute that arose in 1987 was

certainly not one we clearly could have known or anticipated

prior to November 1985, and the data does not support a . _ _

violation.

IN 84-47 was based upon the Sandia !:esting and summary reports ,

discussed above. A thorough review of that data shows

conclusively that our 1987 qualification basis was a valid

(] basis. The Sandia data, therefore, does not support a

\_) violation -- much less a " clearly should have known" finding.

Our review presented here conclusively demonstrates the lack

of merit to the Staff's technical position. This cannot be
_

dismissed as some "after-the-fact" analysis. What we have

done here is explain again the position we took in 1987. Our

pre-inspection analysis existed, was documented, and was valid

-- as confirmed by the Sandia data adopted by the Staff.

_,.
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1 MR. REPKA: At this point, Your Honor, I would
4. fO
x_); 2 like to_ introduce the physical evidence of the terminal

3 blocks at issue in this proceeding. I will go through these

4- one by one. There are several different makes and models.

5 _The_first exhibit number is APCo Exhibit 130, and

6 I'll ask that that be handed to Mr. Love.

7 (Exhibit proffered to Witness Love.)

8 MR. REPKA: We have two copies, again, of each of

9 these.

.10 .BY MR. REPKA:

11 Q Mr. Love, can you tell me what that is?

12 A [ Witness Love] Yes. It's a States Ceepany ZWM

13 -torminal block.

14 Q And is that a fair and accurate representation of
b
\/ 15 the terminal blocks that -- the States terminal blocks --

16 Staten ZWM terminal blocks, as they have been discussed in

17 your testimony?

18 A (Witness Love] Yes, it'is.

19 JUDGE BOLLWERK: All right.

20 At this point, let the record reflect that APCo

21 Exhibit 130 has been marked for identification.

22 (APCo Exhibit No. 130 was marked

23 for identification.]

R24 MR. HOLLER: .If I may, with the Board's

25 permission, perhaps it would be easier to present it to Mr.

n ANN RILEY & ASSOCIATES,i.ed.
.-() Court Reporters |

1612 K Street, N.W. Suite 300 i

Washington, D. C. 20006 !
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'l Love and our witness could just take quick look at them, as,- - y

'\ 2 well. It might make it easier.

3 MR. REPKA: Dr. Jacobus, I'll have you look at the

4 same exhibit, what's been marked as licensee's Exhibit 130,

5 and I'll ask you the same question. Is that a fair and

6 accurate representation of a States ZWM terminal block?

7 WITNESS JACOBUS: Yes, it is.

8 BY MR. REPKA:

9 Q Mr. Love, the next. terminal block I am handing you
'

10 has been marked as licensee's Exhibit 131. Could you

11 describe what that is?

12 A (Witness Love) Yes. This is a States Company NT

13 terminal block.

14 Q And is that a fair and accurate representation ofg

15 States NT blocks as discussed in your testimony?~

16 A (Witness Love] Yes, it is.

17 MR. REPKA: And I'll ask again that the same block

18 be handed to Dr. Jacobus, or Dr. Jacobus, have you see that?

19 WITNESS JACOBUS: Yes, I've seen that one. I

20 | agree that that is a States NT block.

21 JUDGE BOLLWERK: Let the record reflect that APCo

-22 Exhibit 131 has been marked for identification.

.23 (APCo Exhibit No. 131 was marked

24 for identification.]

25 MR. REPKA: Okay.

(N ANN RILEY & ASSOCIATES, Ltd.
I\ Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950
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. 11 .Our next-number,/obviously, is:licensta's Exhibit-

;:

O M '2- =132.

3 -: BY-MR. REPKA:.

54 :Q _ Mr. Love,jI am handing you what's been marked.as

'5- -li'censee's Exhibit-132. :Could you explain what that is?.

,6. ._ A -.(Witness Love) Yes. This is a General Electric
+: .

-- 7 iCR-151Biterminal block. [

8 Q And-that's a fair and accurate representation of-

9 the GE CR-151B as that is discussed in your testimony.
.

10 ;A -(Witness' Love): Yes,-it--is.

11: MR. REPKA: Dr. Jrcobus,- is that --

- 12 WITNESS JACOBUS: I agree that's a CR-151B block. I
c;

- 13:; --I=am not sure if that-is=the-only CR-151= type of block that

14' L-was7used.in the Farley plant..-

\ = 15L WITNESS LOVE: -I'm not sure I understand the-

16- . question. .Is it relat' ion to B's-or.D's?,

.17 WITNESS JACOBUS: Yes.

18 WITNESSLLOVE: CR-151B_'s were the terminal blocks

19. used-at Farley-nuclear:-plant.

-20 WITNESS JACOBUS: . But there were D's used

2 12 elsewhere?

2 2 -- WITNESS LOVE: No, not to my knowledge, but

23! . instrument-circuits, I.am'certain they were used.

24 -MR.EREPKA: Let me just get this straight.

125 'BY MR. REPKA:7

Ly
, y~y ANN .RILEY - & ASSOCIATES, Ltd.

'N_./ : Court Reporters
1612 K Street, N.W. Suite 300

Washington, D. C. 20006
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1 Q Mr. Love, you testimony is that is a GE CR-151B.

2 A (Witness Love) Yes. I'm only saying this is GE

3 CR-1518.

4 MR. REPKA: And Dr. Jacobus, is there any dispute

5 that that's a GE --

6 WITNESS JACOBUS: I agree that's a GE CR-151B.

7 MR. REPKA: Thank you.

8 JUDGE BOLLWERK: All right.
_

9 Let the record reflect that APCo Exhibit 132 has

10 been marked for identification.

11 (APCo Exhibit No. 132 was marked

12 for identification.)
13 BY MR. REPKA:

14 Q Mr. Love, now we're handing to you what's being

15 marked as licensee's Exhibit 133.

16 MR. REPKA: And we're showing that to Dr. Jacobus,

17 also.

18 BY MR. REPKA:

19 Q Mr. Love, could you explain what that is?

20 A (Witness Love] Yes. This is a GE, General

21 Electric, EB-25 terminal block.

22 Q Is that a fair an accurate representation of the

23 GE EB-25s as they are discussed in your testimony?

24 A (Witness Love] Yes, it is.

25 . WITNESS JACOBUS: I agree.

ANN RILEY & ASSOCIATES, Ltd.
Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950
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1 JUDGE BOLLWERK: All right.

I( 2 Let the record reflect that APCo Exhibit 133 has

3 been marked for identification.

4 (APCo Exhibit flo. 133 was marked

5 for identification.)

6 MR. REPKA: We are now handing to both Dr. Jacobus

7 and Mr. Love what's been marked as licensee's Exhibit 134.

8 BY MR. REPKA:

9 Q Mr. Love, can you explain what that is?

10 A (Witness Love) Yes, It is a Connectron NSS-3

11 terminal block.

12 Q Mr. Love, is that a fair and accurate

13 representation of the Connectron NSS-3 terminal block, as

14 discussed in your testimony?
,-

j 15 A (Witness Love] From the physical dimensionc and

16 the orientation, configuration of the block, yes. I am

17 aware that the terminal block tested, which was a Connectron

18 block, in the CONAX IPS-107 report was dimensionally

19 equivalent to this block.

20 However, it was made from a different base

21 insulating compound, which was polysulfone. This particular

22 block, as it is now made, uses nylon.

23 So, this is a physical representation, but it is

24 not the same material. The material in the IPS-107 blocks

25 was polysulfone for the bulk insulating material, for the

ANN RlLEY & ASSOCIATES, Ltd.,x
d i Court Reporters
xd 1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293-3950
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1 -base material..,_s

Il ') 1
''' - 2' WITNESS JACOBUS: I have no knowledge of precisely

3- what was tested, but I do agree that that is currently what

4 Connectron sells, 1s'an NSS-3 block.

5- .BY MR. REPKA:

6. Q And Mr. Love, that, I understand, is a recently-

7 purchased NSS-3-Connectron block.

8 A (Witness Love) That is correct.

9 JUDGE BOLLKERK: All right.

10 Let the record reflect that APCo Exhibit 134 has

11 been marked for identification.

12 (APCo Exhibit No. 134 was marked
13. for identification.)

-14 MR. REPKA: With that, Alabama Power Company moves.

'' 15' the admission of licensee's Exhibit 130, 131, 132, 133, and'-

16 134 into evidence.

17 MR. HOLLER: The staff does not object to these

18 exhibits being moved into evidence, sir, but I would ask if

19 it might be helpful to this proceeding if we perhaps

20 rectified the question that came up in the identification of

21 the blocks that were employed.

22- To make things clear, we have no objection to

23 moving these exhibits into evidence.

24 JUDGE BOLLWERK: All right.

25 MR. REPKA: I'll just add that there is no issue
,

'O. ANN RILEY & ASSOCIATES, Ltd.
?'d Court Reporters

1612 K Stree', N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950



-_ _ - _ ______ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ . _ - _ _ . __ ._ _ _ _

2015

. 1 in this proceeding as to whether NSS-3 Connectron blocks

2 were ever installed in the Farley nuclear plant.

3 MR. HOLLER: No, sir. The question goes to which

4 of the GE CR-151 blocks were installed.

5 JUDGE BOLLWERK: With that caveat, APCo Exhibits

6 130 through 134 will be received in evidence.

7 (APCo Exhibit Nos. 130 through 134
~

8 were received in evidence.)

9

10

11

12

13

14

15

16

17

18
.

19

20

21

22

23

24

25

O
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1 JUDGE BOLLWERK: Anything else?
}

2 MR. HOLLER: Yes, sir. I would just ask, if

3 Alabama Power doesn't object -- I don't mean to make a lot

4 of this. It's just that the following testimony may be

5 easier if we establish now which of the blocks were there.

6 MR. REPKA: I have no objection.

7 WITNESS LOVE: The terminal blocks and

8 instrumentation circuits manufactured by General Electric

9 that are issue here for Farley nuclear plant and

10 instrumentation circuits are General Electric CR-151B, as in

11 baker, not D.

12 CROSS EXAMINATION

13 BY MR. HOLLER:

( ) 14 Q If I may, hr. Love, the information that was

15 provided to us during discovery included qualification

16 package on the General Electric blocks, and in there, a

17 reference is made to a General Electric model CR-151D as

18 being located in electrical penetration assembly junction

19 boxes. Maybe you could clarify that.

20 A [ Witness Love) I'm not sure what you're looking

21 at.

22 MR. HOLLER: If the Board will bear with us, I'm

23 showing the witness a copy of that. I don't know if there

24 is a need to introduce that into evidence. You could just

25 clarify which of the blocks there are.

ANN RILEY & ASSOCIATES, Ltd.
Coud Repoders

1612 K. Street, N.W., Suite 300
Washington, D. C. 20006 l

(202) 293-3950 |

- _ - _ - _ _ __ --_____________-____ _ -



.

2015B

(J 1 MR. REPKA: No objection to that,
w

2 (Pause.]

3 MR.-HOLLER: Let me pass Mr. Repka a copy. It's

4 the only one I have. The witness is directed to Bates page

5 004242 in that particular document.

6_ (Pause.]

7 WITNESS LOVE: The CR-151D terminal blocks

8 ' addressed here appear to be -- and I believe this is

-9 accurate, that they are in control of low-voltage power

10 circuits not on instrument circuits.

11 I'm not saying there are no CR-151D terminal

12 blocks in Farley nuclear plant. I'm sayAng that the ones at

13 . issue here for instrumentation circuits are CR-151B's.

14 MR. HOLLER: Yes, sir, that's what we're

15 ' interested in.

16 BY-MR. HOLLER:

17 Q So, it is your testimony that the blocks employed

18 in the instrumentation circuits were limited to CR-151B's.

19 A (Witness' Love] Yes, that is my-testimony.

20 MR. HOLLER: I would just if Dr. Jacobus has any

21 comments in regard to that.

22 WITNESS JACOBUS: I obviously have no way to prove

23 or disprove that statement.

24- MR. HOLLER: Yes, sir.

25 As I explained to the Board -- I thank you for the

O
ANN RlLEY & ASSOCIATES, Ltd.
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1612 K. Street, N.W., Suite 300

Washington, D. C. 20006
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r ~S 1- indulgence -- it was so we were clear on that issue.
\ t

'

2 JUDGE BOLLWERK: Thank you. I think_that's very

3- prudent.

4 Anything else with respect to the exhibits, then?

5 MR. REPKA: Nothing else with respect to exhibits.

6 MR. HOLLER: No other questions on that.

7 JUDGE BOLLWERK: I guess we're ready for cross

8 examination then.

9 CROSS EXAMINATION

10 BY MR. REPKA:

11 Q Dr. Jacobus, your first review of the use of

12 terminal blocks in instrument circuits in Parley nuclear

13 plant was-in 1987. Is that correct?

- p) 14 A (Witness Jacobus] That is correct.
(

15 Q At that time, I take it you reviewed, among other

16 things, what has been marked as APCo Exhibit 52 in this

17 proceeding, and_that is the response to EQ action item 018

18 and 067, terminal blocks / loop accuracy?

19- A (Witness Jacobus) That is correct.

20 Q And that's the discussion of the use of CONAX test

21 report IPS-107. Is that correct?

22 A [ Witness Jacobus] Yes, it is.

23 Q And the value there used for that report, the

24 analysis done at that time, by Alabama Power Company, used

~25 an insulation resistance value of 1E7. Is that correct?

Y3
V ANN RILEY & ASSOCIATES, Ltd.

Coud Reporters
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(202) 293 3950



.. . ..

_ _ _ _

2015D

'D 1- A (Witness Jacobus) That is correct.
Q)

2 Q When you conducted your review in 1987, did you,

3 at that time, review the Alabama Power Company February 29,

4 1984, letter that has been marked as APCo Exhibit 20 in this

5 proceeding?

6 A [ Witness Jacobus] No, I did not.

7 Q And I believe you have already testified in sworn

8 testituony that, at the time of the inspection, you had no

9 knowledge of the pre-deadline approach by Alabama Power

10 Company to this issue. Is that an accurate statement?

11 A (Witness Jacobus) That is correct. I had access

12 to what was provided to me in the qualification file and in

13 response to questions, and that was never introduced to us.
-,,

k ,) 14 Q Before, during, or following the inspection, were

15 you ever instructed by anyone within the NRC that the basis c

16 for your review was compliance pre-deadline? That is,

17 compliance and knowledge prior to November 30, 1985. ,

18 A [ Witness Jacobus) I'm not sure I quite follow the

19 question. I obviously -- if you're asking_the question did

20 I know that the modified enforcement policy was based on

21 compliance as of November 30, 1985, the answer is yes.

22 Q You knew there was a deadline of November 30,

23 1985.

- 24 A (Witness Jacobus] Absolutely.

25 Q Did anybody ever instruct you that, in terms of

,-

(~) ANN RlLEY & ASSOCIATES, Ltd.
Coun Reponers

1612 K. Street, N.W., Suite 300 !

Washington, D. C. 20006 |
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[ ') 1 determining compliance, you were to look at a state of
w/

2 knowledge as it existed prior to that deadline?

3 A (Witness Jacobus) That was implied in knowing

4 that the modified enforcement policy applied as of November

5 30, 1985.

6 Q But you were never given any explicit instructions

7 on that.

8 A (Witness Jacobus) No, I don't believe anybody

9 was, other than knowledge that that was there and that that

10 would -- in enforcement proceedings -- that that would be an

11 important question.

12 Q You've already testified, also, I believe, that -

13 -that you were not involved in the enforcement process on
n
() 14 this issue. Is that correct?

15 A (Witness Jacobus) Only to the extent of the

16 meeting on or about November 24, 1985, at the Atlanta

17 offices, if that is considered part of enforcement.

18 Q Would you consider that to have been an

19 enforcement meeting?

20 A (Witness Jacobus) I don't believe that it was so

21 considered.

22 Q And you did not review the notice of violation.

23 A (Witness Jacobus) No, I did not.

24 Q Nor did you review Alabama Power Company's

25 response to that notice of violation.

A
U
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: 1 A [ Witness Jacobus) I did review the response after

2 it was provided, at some point. I don't reca'.' exactly when

3 I got the relevant sections. Somebody sont me several pages

4 out of the response. I don't remember exactly when that

5 was.

6 Q Can you give me a general timeframe on that? Are

) 7 talking 1987 or 19907

8 A [ Witness Jacobus) I believe it was probably -- I
~

9 suspect it was not terribly long after the response was

10 received, but I cannot be certain at all. I have a copy

11 now.

12 Q Did you have any formal responsibility with

13 respect to that response?

14 A [ Witness Jacobus) No, I did not.

15 Q Likewise, the order that was issued by the NRC in

16 1990, did you review that order?

17 A [ Witness Jacobus) No, I did not. _

18 Q Turning back to the inspection in 1987, at that

19 time are you aware of whether the NRC reviewed loop accuracy

20 calculations for inctrument circuits?

21 A [ Witness Jacobus) Please ask the question again.

22 Q Are you aware of whether the NRC, during the

23 inspection, reviewed the loop accuracy calculations for

24 instrument cjrcuits?

25 A [ Witness Jacobus) I am not personally aware. I

O
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,

9- - - -- _ , li --_believe,finithelAlabama-Power:-testimony, there-Was-testimony.i i c
, _x ;

'2'- -that Dick-. Wilson reviewed'some aspects _of those.e

-3- =Q. Okay.

4: -So,/you1were not personally responsible for

5_- _ reviewing loop-accuracy calculations-'
- .

6 :A! [ Witness-Jacobus) No.

-- 7 jQ Youtwere only looking at terminal blocks and the
~

-C 8- ~value of' insulation ~ resistance.
_.

~

9- A (Witness-Jacobus) That is correct.

- 10. -Q. Okay.

- 11 In the course of your review,-did you personally.

12' or anybodyfelse within the NRC:that you're aware of review

- 13T _the-1984 Westinghouse loop accuracy' calculations done'for

9_? '141 Farley nuclear _ plant?

15 ... 'A- -[ Witness Jacobus) Those were never provided to

- 16..- _us,fand-there wasJno-reason for us-to know that those even

~17- : existed ~.

And-youLnever asked-to-see that.18 ~- -QJ- :
-

-- 19 'A (Witness Jacobus). If-I;had no. idea that_they even

-20! exist,--I would certainly--not ask to see them..

21-

f 22.
' - 2 3.

24

.25:

O
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9- -Q Sitting _here'today, can you tell me whether you

:1'O have any knowledge:of whether loop accuracy calculations for ,

111 Farley nuclear plant changed between 1984 and 19877
,

1 12 :.. A* (Witness Jacobus]. I.certainly believe that the
.

13- -loop.accuracyEcalculations did change.

. g/"'%
< Q -14 -Q- Would those' changes have included -- those

-

115z . changes,-I take it,;would have involved the value of
.

:16 insulation resistance for terminal 4 blocks.

17. A' .(Witness; Jacobus) I am not. aware of WP*t.actually

-18 happened;; precisely. -According-to Alabama Power, it, of'

-

-

.192 - course,: didiinclude that. - I don't believe that that should-

20 have beenLrequired.to be-done had it-b'een done properly the

:21" .first-time.

.22. .Q; ~okay.- But,it'also included other changes, also,
'

23; toLloop accuracy calculations.

:24 A- |[ Witness Jacobus) -That is correct.-
2 5 >- .Q So, the loop accuracy calculations involved a

p
-t
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ll number of evolving things.m
4' (_))
/

2 A (Witness Jacobus) That is correct, to the best of

.3 my knowledge.

4 Q- So,-the 1987 calculations clearly were distinct

5- from the 1984 calculations.

,
6 A (Witness Jacobus) They were different.

17 MR. HOLLER: I was going to ask you to clarify

8 which calculations you're referring to, sir, for the

9 witness. If the witness understands it, that's fine.

10- WITNESS JACOBUS: I understood.

11 BY MR. REPKA:

. 2' Q . Just so that we're all clear here, I would like to1

13 refer you to a copy of 10 CFR, section 50.49. Do you have a

14 copy of that?

k/ 15 A (Witness Jacobus) I don't have that with me at

16 this point. I am fully familiar with it. If you read it, I

17 should recognize it.

18' Q' Section 50.49(b) includes a list of electrical
19- equipment important to safety covered by this section. Are

120 you familiar with that list of equipment?

21 A. (Witness Jacobus) Yes, I am.

22 Q 'And number one is safety-related equipment.

:23 Number.two.is non-safety-related electric equipment, failure
.

24 under certain circumstances, etcetera, and number three is

25 certain post-accident monitoring equipment. Are you
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_s' -1 familiar _with that?
lfk ') 2 A [ Witness Jacobus) .I am familiar with that, yes.

3 lQ Okay.

4. In subparagraph 3, the certain post-accident

5 monitoring equipment, is it your understanding that that

6 includes Regulatory-Guide 1.97 post-accident monitoring

7 instrumertation?

8 A (Witness Jacobus) My understanding is that that's

9 particularly what that section refers to.

10 Q And is that what we're here talking about today in

11 terms of the terminal blocks and instrument circuits at

12 Farley nuclear plant?

13 A (Witness Jacobus] I don't believe that it is only

. < ^ - 14 that.

15 Q Okay.

16 There is other equipment, other than post-accident

17 monitoring. equipment, involved here.

18 A [ Witness Jacobus] To the best of my knowledge,

19 that's correct. That's what the Alabama PoWor testidony

20 ~says.

21: MR. REPKA: Mr. Jones, let me ask you to respond

22 to that. Are we talking about equipment other than post-

23 accident monitoring equipment?

24 WITNESS JONES: Well, we're talking about, in

25 addition. reactor protection system equipment, but you know,
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7 -| 71" our position-is that-equipment performs its_ function very
b 2i early in the accident, prior'to:seeing the. harsh-

3; environment.- -

,

4 -- _.So, essentially what we're discussing here and |
,

5 |what is at: issue is post-accident monitoring equipment.

'6 -MR.:REPKA: Thank you.-

7- . JUDGE CARPENTER: Mr. Repka, if I may, you and the
^

8 staff-witnesses-are so close,-you could almost speak without'

9 -the . microphones ... I'm having some trouble-hearing what's
. .

. going on. ;
.

10_-

'11 MR. REPKA: I'll do my best..

12 WITNESS JACOBUS: Both_of us or just him?
_

T13 - JUDGE CARPENTER: Primarily him. I can lip-read
--

- - . 14 _'you.

15 (Laughter.-) -

16' 'BY MR.-REPKA:

- 17 ~ __Q Mr.-Luehman, in'your testimony on this issue, you

18 'have repeatedly taken the position that Alabama Power

_19 -clearly should have_known of this issue because of

120- Information Notice 84-47. Is that correct?

= 21: . A -- (Witness.Luehman) That's correct.
,

22 -Q Is it_your testimony that replacing the terminal

23 blocks in-the instrument circuits was the only viable

24 response of a licensee to Information Notice 84-47?

25 A .. (Witness Luehman) No, it is not."
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11 Q _Have_you any -- could you help us out here, and,wit L
''' /- 2 could~you explain for me any reason, as you understand it,

3 why a prudent licensee would want to leave the terminal

4 blocks in the instrument circuits?

5 Do v- Leve uny knowledge of such -- of

6- _ considerations that may be relevant to that decision?

7 MR.-HOLLER: Does the witness understand the

8 question?

9 WITNESS LUEHMAN: No, I don't.

10 MR. REPKA: Let-me try it another way.

11 BY MR. REPKA:

12 Q Could you tell me any reason that you're aware of

13- or_that you can think-of today why a licensee may want to

("] - 14 leave terminal blocks in the instrument circuits, as opposed

'^# |15 to replacing them with Raychem splices or some other splice?

16 A (Witness Luehnan] If they can demonstrate that

'17 the terminal blocks can perform the function, then there is

18 no. reason to replace them.

19- Q- Other than that, you can_think of no other reason

20 why-they might want to attempt to make such a demonstration.

21 -A [ Witness Jacobus] Would you like me to respond to

22 that?

23 Q I'd like Mr. Luehman to try first.

24 A (Witness Luehman] Well, I think, like I said, if

25' the -- if the terminal blocks can perform the function that

~
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1 they're required to perform and that's been demonstrated,

() 2 then there is no reason that the licensee has to replace the

3 terminal block, and I think that goes along with the answer

4 that I gave to the previous question, which is that 84-47

5 did not mandate that the licensees replace terminal blocks

6 if they could make such a showing.

7 Q Okay.

8 Let me turn to your rebuttal testimony, on page

9 19.

10 Down toward the bottom of that page, you refer to

11 the affidavit on behalf of the Nuclear Utility Group on

12 environmental qualification of Mr. Noonan, DiBenedetto, and

13 LaGrange, and you quote them as saying that virtually all

,

14 licensees simply replaced instrumentation terminal blocks.
if
V 15 A [ Witness Luehman] That's correct. I see that.

16 Q Okay.

17 So, you do not mean to imply, in quoting from that

18 affidavit, that because virtually all licensees did that, -

19 that was the only possible thing licansees could do.

20 A [ Witness Luehman) No.

21 What I meant to -- what I -- what I imply here is

22 simply that -- that it was recognized that it would be very

23 difficult -- most licensees would realize that it was very

24 difficult to qualify or adequately justify the qualification

25 of terminal blocks in instrument applications, and
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1 therefore, that's why the majority of licensees chose to --

iOV- 2 to remove those terminal blocks from such circuits, and

3 this language would also be consistent that any licensee

4 that chose to leave terminal blocks in such circuits would

5 be on notice, through knowledge like this, that they must be

6 very' careful in ensuring that they had adequately qualificd

7 them, because the majority of their peer companies had found

8__ that that could not be done and changed out their terminal
-

9 blocks for Raychem splices or some other device.

10 Q But that was not the only prudent action that 3

11 could be taken.

'

12 A (Witness Luehman) I already stated that.

13 Q Dr. Jacobus, are you aware of any reason why a

14 licensee may want to leave terminal blocks in an instrument
lO
V 15 circuit, rather than replacing them with splices?

-16 A [ Witness Jacobus) If I understand where your

17 question is trying to go, I believe the answer to that would

18 le things like the fact that it's much easier to go in and -

.19 calibrate equipment, it's much easier to de-terminate a-

20 terminal block than it is to cut apart a splice.

21 Cost would certainly be a consideration. A

22 Raychem sp1. ice is -- the splice material itself is not

23 terribly expensive, compared to the cost of doing the

24 replacement.

25 The outage time, the time for somebody to go in
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1 there and do it, the exposure to'the people having to do-it,_q.
k_sb -- those are the reasons that pop right into my mind.2

3 Q So,-there are valid' operational reasons for

4 leaving a terminal block in an instrument circuit if you can

5 show-it's qualified.

6- A '[ Witness Jacobus) Absolutely.

7 WITNESS JONES: I'd just like to agree with Dr.

8 Jacobus.

9- f think it's'very importaut to take in those

-10 factors and considerations when evaluating replacing

11 anything in the plant, and they can't be taken lightly and

12 must be evaluated thoroughly, which is what Alabama Power

13 Company did in making the determination that it made.

14 BY-MR. REPKA:
_

;
' ' 15 Q With that, let me move forward in time to 1987 and-

16 your review of the approach taken by Alabama Power Company

17 with respect to terminal blocks. Specifically now I'm

18- referring to wha'. has been marked as APCo Exhibit 52, and

19. that's the EQ action items, which was the analysis

20 addressing the CONAX data from Connection NSS-3 terminal

21 block.

-22 A (Witness Jacobus) Okay.

23. Q And you did review this document during the

24 review?

25 A (Witness Jacobus) Yes, I did.
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1 Q And this document was discussed at the November
.:, 3

_ ) 2 25th, 1987 meeting in Atlanta, was it not?

3 A (Witness Jacobus) Yes, it was.

4 Q And during the inspection, did you talk to Mr.

5 Imve regarding this document?

6 A (Witness Jacobus) I don't recall specifically

7 what discussions we may have had.

8 Q Did you talk to him ocout the issue of instrument

9 accuracy and terminal blocks at all during the inspection?

10 A (Witness Jacobus) I talked about it with the

11 licensee. I don't remember exactly who I was talking to at

12 vario'Is times.

13 Q Did you have discussions during, surrounding or at

14 the November 25th, 1987 meeting in Atlanta regarding this
T.

i.) 15 issue?

16 A (Witness Jacobus) Yes, we did.

17 Q Is it fair to say that between those two time

18 frames, Alabama Power Company representatives tried to -

.

explain their approach to you?19

20 A (Witness Jacobus] In terms of what?

21 Q In terms of its technical content and --

22 A (Witness Jacobus) I mean in what --

23 Q -- what they were trying to --

24 A (Witness Jacobus) In what forn? I did not talk

25 to them-orally, I guess you could say, at the meeting. They
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1 presented a JCO. If that's wha' you're referring to, yes.
's(V 2 Q But there were no other discussions other than the

3 presentation?

4 A (Witness Jacobus) I don't recall any telephone

5 calls or such where we talked about the issue, no.

6 Q Okay. Do you remember who made the presentation

7 for Alabama Power Ccmpany at the meeting?

8 A (Witness Jacobus) I believe Jesee Love made part

9 of it. I think Mr. Mcdonald spoke for a while. I'm not

10 certain.

11 Q And at that meeting and in those discussions, did

12 the JC-, which has been marked and admitted -- I'm referring

13 to the November 24th, 1987 JCO marked as APCo Exhibit 59.

14 That also was discussed?

\' 15 A (Witness Jacobus) That was discussed in fair

16 detail at the meeting, yes.

17 Q Including, I take it, the basis and assumption for

18 -- that are documented in that JCO were explained or -

19 attempted to be explained?

20 A (Witness Jacobus) To a certain extent, yes. I'm

21 not sure the entire basis for all the statements was

22 discussed during that meeting.

23 Q Do you have a copy of that document in front of

24 you?

25 A (Witness Jacobus) APCo 597
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..l i Q- APCo 59... s

f};
-g ; 2: A- --[ Witness Jacobus);:Yes, I'do;'. ,

3: -Q Let-me-ask you to; turn to Figure 1, which is~ Bates-:

4= hamber 0064083.-

- 15' :A- -(Witness-Jacobus) My_ copy, unfortunate.y,-does
,

,

-6 noti have Bates numbers',- but I' believe t. hat's the terminal
-

|7- block insulation._versus temperature plot.

; 8_ Q- _That's-correct.
9 :A '[ Witness Jacobus) Okay.

-10 -Q. Was:that figure discussed at the meeting?

fil A (Witness Jacobus). Yes, it was.
_

Do.you remember any discussion of the basis for- 12 -Q :

13: -that curve-..at the meeting?
'

~ 14. A" (Witness: Jacobus) Yes, I d?7 - 3

k. _15 'Q - _Iitake it you disagreed with the curve and the
~

.16 shape of the. curve?

-177 1A (Witness Jacobus) Yes, I did.

- ':18 Q But.did you"have any confusion as to what the

:19 =basisifor-:that curve was?

'20 L A -. -;(Witness Jacobus] In terms of the fact that it

21-~ 'was based on the two endpoint' values of insulation

22- resistancefin;the-Sandia test-for a particular terminal

23 block.- I: understood that perfectly.

124-- ~Q JAnd.did'you also understand that the two endpoints-

25- were taken from'the first -- what's been referred as the
x-

.

- ANN RILEY &- ASSOCIATES, Ltd.
. Court Reporters

1612 K- Street, N.W. Suite 300
Washington, D. C. 20006

_(202) 293-3950
.

w - - *



_

2026

1 first DBA of the Phase 2 Sandia testing?,

2 A (Witness Jacobus) Yes, I did.

3 Q In the February hearings in this proceeding -- I'm

4 referring to transcript page 768 -- you were asked a

5 question by Judge Carpenter regarding the shape of this

6 curve, and one of your responses -- transcript, 76C -- Judge

7 Carpenter asked you, "Ir. presenting this data to you and to

8 the NRC, did Alabama Power indicate that they had ignored

e the data at the intervening temperatures'" Your response

'

10 aws, "They didn't explicitly state that, but, of course, all

11 they showed was the endpoint data. So all you can assume is
<

12 that they didn't consider the remaining data."

13 A (Witness Jacobus) Okay. I'm not with you yet,

14 but I assume you've read it correctly.
4

15 Q Okay. So your testimony at that time was that

16 Alabama Power Company did not consider the remaining data.

17 Were you referring to the remaining data from the first DBA

18 of the Phase 2 testing?

19 (Witness Jacobus) No. I was referring to the

20 remaining data in the test report.

21 Q okay, so is it your testimony that ycu perfectly

22 understood the basis for that curve, inc.luding the

23 endpoints, but it was your position that Alabama Power

24 company ignored the remaining data from other DBAs within

25 that Phase 2 testing?
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1 A (Witness Jacobus) No, I didn't limit it to thes
i t ;

\-) 2 other data from the Phase 2 testing; both the Phase 1 and

3 the Phase 2 testing. The Phase i testing is the phase that

4 tested the actual terminal bic ks that were used in the
5 rarley plant.

6 Q Judge Carpontor went on to ask you, "Did you or

7 anyone at the meeting," referring to the November 25th, 1987

8 meeting, " inquire as to why they hadn't considered the

9 intervening data?" And your answer, "Well, my best guess is

10 that the intervening data shows that it is not linear, and

11 that's not the answer they needed to show."

12 Are you familiar with that?

13 A (Witness Jacobus) Okay. Yes. I have that right

14 aere.,\o)^

,

'" 15 Q Were you trying to suggest in any way in that

16 testimony that Alabama Power Company was consciously

17 ignoring data in order to reach a desired result?

18 A (Witness Jacobus) I don't know for sure what they

19 were trying to do. All I can do is see the data that they

20 have presented and show whether or not it is the proper

21 data.

22 Q Okay.

23 A (Witness Jacobus) I can't -- I would really be

24 speculating if I went further than that to say what their

25 underlying reason for doing that was,

f~)'s
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1 Q Okay., m.

2 So you had no knowledge prior to the meeting, or

3 subsequent to the meeting and prior to this testimony in

4 February, as to what Alabama Power company's basis was for

5 using exclusively Phase II first DBA data in that JCO curve?

6 A (Witness Jacobus) Run that by me one more time,

7 please.

8 Q You had no knowledge at the meeting in Novemh r

9 1987, or at any time subsequent, and prior to this testimony

10 in February, as to what Alabama Power Company's position was

11 regarding why it used only the data from the first DBA of

12 the Phase II Sandia testing?

13 A (Witness Jacobus) There was some infornation in

,i,q
14 that regard in, I believe, a memo from Mr. Love to somebody.

- i

15 It may have been an attachment ''o the JCO that explained

16 that the reason they did not use the Phase I data. Let me

17 pull it out so that I am accurate in giving the information.

18 I believe it was Attachment 1 to the JCO, which I

19 believe I received separately from the JCO. The original

20 copy of the JCO that I received is titled Justification for

21 Continued Operation Unit 1 Terminal Blocks Used in

22 Instrument Circuits (minus Attachment 1).
23 Then, at some point, I did receive Attachment 1.

24 I am not sure when that was, but Attachment 1, I believe,

25 unfortunately, I don't have Bates page numbers on mine, so I
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1 can't refer to it. |

t '. |
2- MR. HOLLER: If Dr. Jacobus could identify the

|
!

3 title, perhaps we could help the Board and give them the

-4- corresponding. Bates numbers. !/ "

) 5 WITNESS-JACOBUS $ APCO 59 is the exhibit number. ;
;.

4 MR. HOLLER: But the title of Attachment 1, just
,

7 so we make sure. -|

8- WITNESS JAco8US The title of Attachment 1 is

9 Additional Clarification Regarding the Qualification of !
'

10 '- States NT/ZWM and-CECR151B Tor..inal Blocks at Fe.rley Nuclear ,

11' PIant Units 1 and 2 and Low Voltage RPS/ESFAS and ERP {

12 Transmitter an'd RTD Circuits.

13 MR. HOLLER: For the record, that would be Bates

14. No. 0064084. j
.;

15 WITNESS JACOBUS Do you want to give me a copy

16 With'the numbers on it?

17- MR. BACHMANNs Yes.

18 WITNESS JACohtd I believe what I would refer to
'

19. is Dates 64088. There it-talks about the electrical
;

20 configuration'of the Phase I test, and Alabama Power's-

21- stated basis for not using that data.

"22- BY MR. REPXA -

23 Q _ So you were aware of that stated basis?

24. A .(Witness Jacobus) Yes, I was.

-25 Q: And.that was explained to you at-the meeting in-

,
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1 flovember of 19877,

() 2 A (Witness Jacobus) Yes, it was, and I did not

3 agree with it.

4 Q But you were aware that there was a basis?

5 A (Witness Jacobus) Yes.

6 Q When you reforrod to th attachment, you said you

-7 weren't sure you got it at some time subsequent. Can you

4 8 fix that u, little more closely in time, and are we talking

9 llovember?

10 A (Witness Jacobus) I got it !!ovember 24th at 10:50

11 a.m.

12 Q That helps immensely.
'

-13 A (Witness Jacobus) Actually, I may havo gotton it

'

14 flovember 25th at 8:34 a.m. It looks like it was originally

15 faxed to somebody llovember 24th at 10:50, and then probably

16 to me on 11/25 at 8:34.

17 Q But there was documented rationale for why Alabama

18 Power Company drew the curve the way it drew it, based on

19 for why they used the data they used?

20 A (Witness Jacobus) To a cortain extent, yes.

21 Q You didn't agree with it?

22 A (Witness Jacobus) Yes, I will accept that.

23 Q You referred particularly to the so-called

24 " serpentine connection" in the Phase I data, is that

25 correct?
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1 A (Witness Jacobus) I referred to it?73

2 Q The discussion in here.-

3 A (Witness Jacobus) Yes, the discussion in here on

4 64088, under Electrical Configuration of Phase I Test, does

5 go into the serpentine configuration.

6 Q And that was one of the stated rationale for not

7 using Phase I data from the sandia report?

8 A (Witness Jacobus) That was so ntated.

9 Q With respect to the Phase II data, do you disagree

10 that Sandia, in fact, used successive DBAs in that testing

11 in their profile?

12 A (Witness Jacobus) It depends how you define DBA.

13 The intent of the testing was to expose it to the IEEE-323

y(~S 14 standard profile for qualifying equipment for a single DBA

')<' 15 in a generic sense. In that sense, there is one DBA.

16 I believe Alabama Power's argument is, you can

17 subdivide that into three DBAs, each of which envelopes the

18 Farley Plant conditions. Therefore, they consider it as
~

19 three DBAs. In fact, it was intended to represent one

20 generic DBA according to 323 1974.

21 Q In November 1987, did you understand that Alabama

22 Power Company had taken such a position that the Phase II

23 data, in fact, represented, or could be construed to be

24 three successive DBAs?
'

25 A (Witness Jacobus) I don't recall at this time
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1 those discussions exactly, what there were of thoso.
,

U 2 MR. REPKA: Let no turn to Mr. Lovo.

3 Mr. Love, in November 1987, was there any

4 discussion by you or anyone else from Alabama Power Company

5 of the Phase II data, what the company's position was with

6 respect to the shape of the profilo?

7 WITNESS LOVE: Yes. I believe that that was

8 oxplained, and we attempted to make that basis clear.

9 MR. REPKA: And you explained why you used the

10 data from what you have characterized as the first DBA in

11 the Phase II testing?

12 WITNESS LOVE: Yes, that is true.

13 BY MR. REPKA:

14 Q Dr. Jacobus, within the Phase II testing, would,g
15 you agroo with ne that there was, because of the successive

16 nature of the DBAs, from one DBA to the next there was some

17 terminal block degradation in performance?

18 A [ Witness Jacobus) There appears, based on the -

19 data, that there may have been some. There are also other

20 factors of which I admit Alabama Power does not have

21 complete access to that would tend to change that conclusion

22 somewhat.

23 For example, the data at 95 degrees C between the

24 first and second transient, the first and second transient

75 was not really taken exactly at 95 degrees C.
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1 I have brought with me some data that I was able

2 to dig up that shows the actual exact temperature profiles,

3 if you wish to see that, and allow --

4 Q I have no desire to see that.

5 KR. HOLLER: If Dr. Jacobus needs it for his

6 answer.

7 MR. REPKA: I am not sure that is really germane

8 to my question.

9 WITNESS JACODUS: Your question was, was there

10 degradation, and one of the things that tends to imply that

11 there was degradstion is looking at the straight line drawn

12 between the two end poir.ts f rom the first --

13 Let's use the surrebuttal testimony of Alabama

14 Power, and it will become somewhat more clear. If you turn

15 to what Mr. Love has referred to as Figure IR-3 on page 170

16 of his surrebuttal testimony, I think the explanation will

17 become somewhat more clear.

18 MP. REPKA: I'm with you.

19 WITNESS JACOBUS: If we look at plots A and B on

20 that page, plot A is the first -- what has been referred to

21 as DBA -- we'll use that terminology -- and plot B, which is

22 the second DBA, it would appear that, going from plot A to

23 plot B, the terminal block performance has degraded.

24 However, if you look at the actual temperatura at

-25 which the right end point of plot A was taken at, you will
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'

. 1 find that the temperatures in the test chamber fell down as
.

'2 low as 72 degrees C when that data was taken.
.

3. In plot B, the-right end point was taken at

4 temperatures between 90 and 100 degrees C, it would appear.

5 BY MR. REPKAt

6 Q It would appear from what? |

7' A (Witness Jacobus) From actual plots of the .[
t

8 -temperatures that were taken during the test.

9 'Q Published plots? ,

!10 A (Witness Jacobus) Not published plots.

11 .Q- Data.available to Alabama Power Company?
.

12 A (Witness Jacobus) No. But it is - it is

13 incumbent upon Alabama Power Company, if they're going to
,

14 use data out of a test report, to know completely the source |, ~g
'

of that data, what'it means, how it was taken, and what its15

16 uses are.

'17 -Q I'll submit to you that Alabama Power Company is

1 81 not using the data from the Sandia report to qualify its
_ _

-19 ' equipment.

20 A (Witness-Jacobus) You're the.one who.is asking me .;

21 questions about that data, and your testimony is.the one 1

22. that says that'it shows that -- that they will work.

:23. Q Okay. Let me back up. My question to you was --

-24-

' 2 5' JUDGE CARPENTER Mr. Repka, if I could interrupt,

.

I
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1 you know, you all are jumping from document to document.
;

O
(_) 2 Please be merciful. Let the Board catch up with you. Which

3 page are you looking at?

4 MR. REPKA I believe Dr. Jacobus is looking at

5 page 170 of the surrebuttal testimony. That's a figure that

6 has been labeled as IR-3, insulation resistance versus

7 temperature.

8 JUDGE CARPE!1TER: I have it now. Thank you.

9 BY MR. REPKA:

10 Q Dr. Jacobus, you were referring to the end points

11 that are shown on the plot between 100 degrees C and 90

12 degrees C, the right side of the plot, as it wero?

13 A (Witness Jacobus) The data points at what's

14 identified here as 95 degrees C.

15 Q And you're telling me that the data points are

16 wrong, because they are not based on the real temperature.

17 A (Witness Jacobus) The real temperature during the

18 time that data was taken was not exclusively at 95 degrees

19 C.

20 Q And that real temperature was or was not aval'.able

21 to Alabama Power Company?

22 A (Witness Jacobus) That was not, the idea being,

23 in the test report, that 95 degrees C was chosen as the

24 temperature that would represent roughly what happens during

25 cooldown, and 95 degrees C, if you happen to know anything
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!1 about Albuquerquo, you would recognize that is roughly the

. -2 saturation' temperature of steam at the ambient pressure in !

3 Albuquerque, and that was chosen as a number to represent |
4 "Cooldown." ,

5 It was never intended to be used to draw straight-

6 line plots between -- between data points. There was lots '

7 of data at temperatures in betvaen those points, and -- and

! 8 -there would be no need to draw that kind of a line. j
.

9 MR. REPKA: Okay. |
h 10 I'm going to Alabama Power Company and ask for a |

.11 response to that.

12 WITNESS JONES: I just want to make sure I'm ;

13 claar, Dr. Jacobus. Are we stating here that the data in

14 the Sandia report is wrong?t

t

15 WITNESS JACOBUS: The data is not wrong. The data
'

16 is taken -- it's represented as a temperature of 95 degrees

17 C. If you're aware of qualification tests, you will know '

18 that, when there is a cooldown between the two. transients,

19 the temperature is nod controlled.

20; There is.no effort to control that, and I think,

-21 certainly,.Mr. DiBenedetto is well aware of that fact.
T

22 Because there was-a desire to know what happens in the cool-

123 down portion of the test, Mr. Kraft chose a value of 95 ,

24 degrees'C to represent that.

25 WITNESS I4VE: I might just add that -- I mean '

|

'
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1 that's -- I guess I'm very surprised in that the data is,em
st \
'As/ 2 recorded indicating a temperature and also indicates that

3 there were many, many data points at that -- at that value,
!

4 and that was the reason for drawing the whisker plot for

5 having the median point, the lower, and the upper quartile

6 point at that temperature.

7 So, I am totally confused by this at this point.

8 WITNESS JAcoDUst The idea was never to take those

9 end points and draw a straight line. There was ample data

10 at interim temperatures that it was inconceivable that

11 somebody would -- would do such a thing.

12 JUDGE CARPENTER: Let's go back to how we got

13 started on this, which is your comment, as I think I heard -

14 - and I was also fumbling with papers.-

\" The Sandia data do not demonstrate any degradation15

16 of these phenolic / glass-filled blocks after they're exposed

17 to design basis accidents, harsh environments. There is no

18 suggestion of that.

19 WITNESS JACCDUS: No, I did not say that.

20 JUDGE CARPENTER: Then I stand corrected. I

21 believe you said some.

22 WITNESS JACOBUS: Yes.

23 JUDGE CARPENTER: So, tell me what you mean by

24 some.

25 WITNESS JACOBUS: Well, it's very difficult to
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1 determine. precisely. It would appear -- you can look -- >

2 referring, for example, to the figure IR-3 on -- on the

3 surrebuttal testimony at page 170 -- are you with me there? :,

r

4 JUDGE CARPENTER: I have the figure.

5 WITNESS JACOBUS: Oksy.

6 If you:will notice, between the two data points at

7- '175 degrees Centigrade, the top one, at 5.92 times 10 to the
L-

8 4 - do you see that one?

9 - JUDGE CARPENTER: Yes.
,

10 WITNESS-JACOBUS: That was taken during the first

11 transient.

12 The lower one, at 3 67 times 10 to the 4, was

13 -taken during the second transient. okayY

14 Presumably, we could assume, roughly, that the; ~ ~ .

15- degradation between the first and the second exposure to 175

16 degrees C-is represented by the difference between those two

17 . points, in aLrough sense.

38 JUDGE CARPENTER: I don't believe I'd go quite

19. that far. There may be some bounding. limit on how small ;

20 these values can get. So, I don't think that really answers

21z the question.

22 Why do you not look at the block's performance at

23- the beginning of the exposure to the environment and the
-

24- ? block's performance at.the end of the exposure at roughly

25E the same temperature?.
,
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( ;(3 If you think there is a real significance in 5 to1
a

2 10 degrees Centigrade that can account for several orders of

3 magnitude, we need to hear about it.

4 WITNESS JACOBUS: Okay.

5 I think, if I understand correctly, what you're

6 saying is look at the pre-test data and the post-test data

7 at ambient temperature?

8 JUDGE CARPENTER: In answering the question did

9 the test environment cause a permanent change in the block?

10 WITNESS JACOBUS Right.

11 JUDGE CARPENTER: Does the block come back out of

12 it just the way it went in?

13 WITNESS JACOBUS: The answer to that question is

((~} 14 no, and let me expound on that just a little bit.

V
15 If you read in the test report, Mr. Kraft says

16 that there is roughly a two-order-of-magnitude permanent

17 degradation in the terminal block insulation resistance from

18 pre-test to post-test.

19 JUDGE CARPENTER: Thank you. That specifies what

20 you meant by some.

21 WITNESS JACOBUS: Now, let me go on. I have to

22 finish this answer.

23 Those are at dry conditions. Those are not at

24 wet, moist conditions. The thing we're concerned about here

25 is what happens under wet, moist conditions. Okay?

((V7
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1 So, looking at the pre-test dry versus the post- ,

(-
2 test dry gives you no idea of what happens during the high-()
3 moisture part of the accident. Okay?

4 Because the moisture on the terminal block is the

5 governing mechanism, the insulation resistance of the film

6 itself is much, much lower than the insulation resistance of

7 the terminal block waterial itself.
8 JUDGE CARPENTER I can't avoid, Mr. Repka, asking

9 a question.

10 Where in the Sandia report are there observations

11 to support what you just said, measurement of the bulk block

12 resistant when it's saturated in a steam environment and has

13 .taken up all the water it can take and all the chemical

( 14 degradation reactions that can go on in that block between

15 the glass fill and the phenolic have taken place? I haven't

16 seen measurements of the bulk resistance of the material.

17 If I missed it, tell me.

| 18 WITNESS JACOBUS: Okay. The bulk resistance in _

19 the material is very, very high. That is not a concern at

20 all in these proceedings. It's the moisture film itself,

21 it's a film of water on the terminal block that can form and
22 ovaporate that is what causes the decrease in insulation

23 resistance. It has nothing to do per so with the block

24 material itself.

25 =If the material has a resistance of --
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_
1 JUDGE CARPENTER: You are testifying to that, and

(,,) 2 I'm simply asking you where I can find the data.

3 WITNESS JACOBUS: Well, there are a number of

4 places. I'll have to -- it may take me a few minutes.

5 Perhaps it would be better if we do that at a recess and I

6 give it to you afterwards or I can --

7 JUDGE CARPENTER: That's fine.

8 WITNESS JACOBUS: -- take the few minutes now.

9 JUDGE CARPENTER: That's fine.

10 WITNESS JACOBUS: Okay.

11 JUDGE CARPENTER: Excuse me for interrupting, Mr.

12 Repka.

13 MR. REPKA: Are we taking a few minutes to look at

14 data? Is that where I understand we are?,_

'N _- 15 WITNESS JACOBUS: Let me at least make a note.

16 JUDGE CARPENTER: All I did was clarify what the

17 word "some" meant, was my purpose.

18 WITNESS JACOBUS: Right. What I was trying to do

19 is clarify it in terms of the wet conditions, and there wete

20 subsequent wet conditions at the same temperature at 340,

21 roughly 340 degrees, 172 degrees C. There were two

22 measurements taken at different times into the accident. So

23 you are looking at data at the same temperature, but under

24 the wet conditions that are applicable during the accident.

25 JUDGE CARPENTER: I think it may be useful for me
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1 to acknowledge that I've probably spent 200 hours readingm
\' (V Staff Exhibits 73 and 74. I've consulted with a number of2

3 experts on conductivity at the Bureau of Standards, et

4 cetera, and I'll have some questions this afternoon.

5 WIT!1ESS JACOBUS: Okay.

6 JUDGE CARPEllTER: So those details, I thank you

7 for reminding me, but don't be surprised if I'm familiar

8 with them.

9 WIT!1ESS JACOBUS: All right.

10 MR. REPKA: Judge Carpenter, are you --

11 JUDGE CARPE!1TER: I don't want to interrupt any

12 more.

13 (Laughter.]

JUDGE CARPE!1TER: I was just trying to get "scre"q 14
15 into some number.

16 MR. REPKA: I have no difficultly. I was just

17 trying to ascertain whether you were done.

18 BY MR. REPKA:

19 Q Let me try to get bac'c to first principles here.

20 In my simpleminded kind of way, I just want to understand, I

21 mean, do you, Dr. Jacobus, or do you not agree that, through

22 successive DBA cycles, there would be some degradation in

23 the block? Just yes or no.

24 A (Witness Jacobus) Yes. There may be. It is not

25 clearly established. A much more important factor --
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1 Q Let me try something first before you tell no the
,f3
(_) 2 rest of the important ' ctors. In your February testimony

,

,

3 in this hearing, there was a discussion of again why Alabama

4 Power Company chose to use data only from the Phase 2 first

5 DBA. <

6 A (Witness Jacobus) Okay.

7 Q And you said, and let me quote, "They took the

8 data from that first transient where there was only data

9 from ambient temperature in 340 degrees. The data I used,"

10 and I think you are referring here to your exhibits and

11 graphs in this proceeding, "was from the second transient

12 where, in addition to data at the peak temperature, there

13 was data throughout the range of temperatures coming back

14 down to essentially ambient temperatures."

b)\_ 15 Do you recall that?

16 A (Witness Jacobus) I recall I probably said

17 something to that effect.

18 Q Okay. Judge Carpenter interjected, "So there is a

19 certain amount of hysteresis here depending on the cycle."

20 Your answer was, " Exactly."

21 Do you now disagree with that testimony?

22 A (Witness Jacobus) I wouldn't -- I think the word

23 hysteresis is probably the wrong word, thinking about it

24 more completely.

25 Q Well, as I understand the word, it would be there
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1 is some change or offect due to what has happened to that
'l,__b
\_/ 2 terminal block in preceding cycles. It's performance is

3 going to be affected due to what it was subjected to in a

4 prior cycle. Am I wrong?

5 A (Witness Jacobus) Okay. Ilysterosis normally

'

6 refers to, for example, a calibration curve, where you do a

7 calibration going up in, say, pressure, and then you do the

8 same calibration coming down in pressure.

9 The difference that you get between the readings

10 at the same pressure on the way up and the way down are

11 different. In that sense, it is exactly true that there is

12 a hystoresis in these terminal blocks. In other words, if

13 _ you applying the steam environment and the terminal block is

14 heating up, the insulation resistance is much lower thanem

\- 15 when you are drying the terminal block, for example, between

16 cycles, and the terminal block is cooling down-and the

17 insulation resistance recovers. So, if you went up and then

18 came down, you would expect that the insulation resistance

19 on the way up would be lower at the same temperature than it

20 would be on the way down.

21 Q Let me try it this way. If I am going to subject

22 to two cycles a particular terminal block, and I go up to

23 temperature X and then down, then I start another cycle and

24 I go up to temperature X prime, and then go down, do you

25 expect the performance of the block between -- of X -- at X
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1 and at X-primo to be the same?

'( ) 2 A (Witness Jacobus) X and X-orimo being equal?

3 Q Yes. Being equal temperatures?

4 A (Witness Jacobus) Well, that's the data in, for

5 example, on page 170 of the surrobuttal testimony shows that

6 it will be slightly lower, at least for that particular

-7 terminal block. For other terminal blocks, if you look at

8 the appropriato arror bands, it's not quito so clear. It

9 also depends on what the cooldown temperature is between

10 cycles. It depends on a whole lot of things.

11 Q Okay. But that is a reason to not draw your

12 cu rve , based on data from two separato cycles, is it not?

13 A (Witness Jacobus) If you don't have any other

14 data from the first cyclo, and you nood cortain data that is,

I( I 15 only available in the second cycle, no, I don't believe

16 that's a valid reason.

17 Q Okay. So you would draw your curve, and, in fact,

18 have drawn your curves based on data across cycles?

19 A (Witness Jacobus) Only because that's the data

20 that's available. I have also looked at data from other

21 tests and it confirms that that's tho appropriate thing to

22 do.

23 Q Okay. Alabama Power Company's position, regardirig

24 why it drew its curvo, based on data from only one cycle,

25 was well-known to you in 1987, was it not?
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1 A (Witness Jacabus) Whether it was or was not I
g

,,r3
i ) 2 don't think is really that relevant.

3- Q I'm just asking the question.

4 A (Witness Jacobus) I would not agree with it then,

5 I would not agree with it now, so --

6 Q Was it made known to you?

7 A (Witness Jacobus) As I mentioned before, I can't

8 be certain of what exactly the discussions were in that

9 regard.

10 Q This hearing was not the first time you heard that

11 position, was it?

12 A (Witness Jacobus) That's correct.

13 Q there's something you just said a-few minutes ago,

i 14 in your response to Judge carpenter, I can't resist getting
(f h
\s_,) 15 a response to from the Alabama Power Company panel. You

16 said, and I wrote this down as quickly as I couldt " Bulk

17 resistance is not at all an issue in this proceeding. What

18 we're talking about is a moisture effect."

19' MR. REPKA Mr. Love, would you like to respond to
,

20 that?

21 WITNESS LOVEt This has been the hypothesis that

22 Dr. Jacobus has been using ever since 1987. However,1t have

23 not seen either in the Sandia documentation demonstrated ,

24 proof that the phenomena is predominated by the moisture

25 film and ionic conduction. Bulk conduction -- the test was
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1 just simply not structured to conclusive 1 S that. I do
,

)2 not believe that it has conclusively proved that.
' '

3 WITNESS JACOBUS: May I respond to that? I think

4 that's just a ridiculous conclusion, in looking at the

5 Sandia data. If you look at -- if you look at that data in ,

6 any detail at all, it repeatedly says in there that the

7 moisture is the effect. It demonstrates over and over

8 again, reasons why that is the case.

9 WITNESS LOVE: May I just respond? I agree that

10 there are sections of the report that attempt to prove this

11 by analysis and various means. All I am simply saying is

12 that the test, itself, was not structured in a manner that

13 it could have been structured to demonstrate that the

14 effects of bulk conduction in the terminal block and also

V)
( ,j 15 the effects of conduction through the test leads were not

16 the significant contributor to the values that were being

17 determined.

18 There was no -- the test was not structured to be

19 able to separate those effects. So, what it did was it

20 provided data on the total effects, as recorded, of bulk

21 conduction in the block, bulk conduction, as it may occur

22 thr0 ugh the test leads and the conductors that were

23 monitoring the circuits and also the effects of the moisture

24 film. So, all those possibilities exist, and there were

25- attempts made in analysis and documentation, to try to
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1 demonstrato that the moisture film was the predominant

(n 2 factor in some regime.

3 I am simply saying that the test, itself, through

4 the methods that voro used, did not conclusively prove that,

5 because the test was not set up that way.

6 WITNESS JACOBUS: I'm not suro what Alabama Power

7 considers conclusivo proof. But, as far as we're concerned,

8 it was conclusively shown. We have done numerous tests of

9 cablo load wires, testing entiro cables. The insulation

10 resistance of the cable lead wires is orders of magnitude

11 greater than insulation resistance of terminal blocks. So,

12 the issue of cable load wires is not an issue.

13 The bulk conduction through the material -- it's a

14 phonolic material. The conduction through a material liko

15 that does not change significantly with temperature. The

16 only thing left is the moisture film.

17 BY MR. REPKA:

18 Q Dr. Jacobus, did the Sandia testing include an

19 elevating temperature test to the terminal blocks in a non-

20 steam environment?

21 A (Witness Jacobus) No, it did not.

22 JUDGE CARPENTER: M't . Ropka, may I interrupt?

23 Dr. Jacobus, could you give me a reference to what

24 you just testified to? I didn't see any reference in the

25 Sandia reports to what you just testified to.
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l' WITNESS JACOBUS: Okay. That's largely the same, _

!Jin)\ 2 question-that you asked before that I'll look up at the

3 break, if you prefer, or I can do it now, if that's

4 acceptable.

5 JUDGE CARPENTERt No, no. I just --

6 WITNESS JACOBUSt I mean, that's very related.

7 - JUDGE CARPENTER I just want the record to be

8 clear |that, based on two staff exhibits, the reader can't

:5r learn that. Nowhere does it say see reference so and so
-

10 which shows A, that the block has negligible conductivity as

11- installed or as delivered; and B, that conductivity'doesn't

12 change'in the steam / sodium hydroxide environment.

13 WITNESS JACOBUS: That conductivity does not?-

14- JUDGE CARPENTER: Yes. Resistance doesn't go

15 down?

16- WITNESS JACOBUS:- Due to the elevated temperature,

17: the bulk resistivity of the block does not change

18- appreciably, compared to:the insulation resistance of the1

19 moisture filmt i.e. it is an irrelevant parameter. If it

20 changes from 10 to the loth down to 10-to the eighth --

21 JUDGE CARPENTER: We're going to talk about the

- 22 _ conductivity.;andLmoisture_ films after a while. But I just

23 wanted:to find out did I miss a reference? It is a very

'2 4 ' ' critical data point.

25 WITNESS JACOBUS It may not explicitly ~be in
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1 there. Now, there are -- there's published data from

1( ) 2 manufacturers that Jives resistivity of phenolic materials

3 at high temperatures that you can look at. There's

4 published -- well, not necessarily published data, but there

5 are test reports of cables, to address the issue of the lead

6 Wires. I don't know if we want to continue with that one or

7 not. But, in terms of bulk conduction, you can lock at the

8 manufacturer's data or other published data that tells you

9 that the insulation resistance does not go from 10 to the

10 12th down to 10 to the fourth, in going from ambient

11 temperature up to 340 degrees.

12 JUDGE CARPENTER: That would be remarkable if it

13 did.

14 WITNESS JACOBUS: Does not change significant

( 15 relative to the types of values --

16 JUDGE CARPENTER: I understand what you are

17 saying.

18 WITNESS JACOBUS: -- that were measured in the

19 Sandia Test. It doesn't go from 10 to the 12th down to 10

20 to the fourth.

21 JUDGE CARPENTER: My references -- you mentioned

22 those numbers as thermistors, you know. It was very

23 exciting when people found thermistors *. hat changed, by

24 orders and orders of magnitude over a few hundreds of

25 degrees. It's a wonderful thermometer, this terminal block
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i here, with this enormous temperature coefficient of the
,

(m) 2 film.

3 WITNESS JACOBUS: Yes. I am not saying there is

4 not effect of bulk condition.

5 JUDGE CARPENTER: That's my only point -- that

6 it's an open question in this record.

7 WITNESS JACOBUS Okay. Fine.

8 BY HR. REPKA

9 Q Okay. Before that interlude, I think you

10 testified that there was, in the Sandia testing, no elevated

11 temperature test in the non-steam environment?

12 A (Witness Jacobus) That's correct.

13 Q On page three of the Sandia test report that's

14 been marked as Staff Exhibit 73, it is observed that a,

(f)
(,j 15 submergence test indicated, and I quote: "Only slight

16 difference between submerged and unsubmerged bloc...,, with

17 the submerged blocks being slightly better."

18 A (Witness Jacobus) What line are you reading from?

19 Okay. I have got it.

20 Q Okay. Do you see that?

21 A (Witness Jacobus) Yes. Keep in mind, this is the

22 insulation resistance after submergence, not during

23 submergence.

24 Q After the submergence. So there was no monitoring

25 done during the submergence itself?
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1 A (Witness Jacocus) Yes there as. It says -- if

'() 2 you go back to the part in the report that refers to that, I

3 can take you to that. It says the values went down to

4 things like 10 ohms to a hundred ohms, something like that.

5 I don't recall exactly the numbers.

6 During the submergence. The idea in this test was

7 that we'll look at them after the submergence so we can sco

8 what happens when you're in a moisture environment, and you

9 have blocks that are positively known to be contaminated

10 with the spray solution.

11 Q Why isn't any effect from the chemical spray

12 observed during the Phase II testing?

13 A (Witness Jacobus) Based on the data that he

14 presents, he comes to the conclusion that the effect was not

15 significant for the configuration used in the tests.

16 Q And that does not, in any way, undermino your

17 conclusion that it is entirely a moisture film effect?

18 A (Witness Jacobus) I never said it was entirely a

19 moisture film efIcct. I said the moisture film effect is

20 dominant.

21 Q The fact that there was no effect of the chemical

22 sprays doesn't change your hypothesis?

23 A (Witness Jacobus) There was an effect to the

24 chemical sprays.

25 Q There was or there wasn't?
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!

1 A (Witness Jacobus) I am thinking back to the
,

() 2 submergence test where there was positive contamination

3 imparted on the terminal blocks, and it says the submerged

4 blocks were lower, on page 3 that yau referred to.

5 It says, "To check this result at the conclusion

6 of the Phase II environmental exposure, we conducted a

7 submergence experiment to observe the performance of

8 terminal blocks positively known to be spray contaminated.
9 In this test three blocks were submerged in a chemical

10 spray, and steam condensate solution, and three blocks woro

11 left unsubmerged. irs in a steam environment after the

12 submergence were compared. They indicated that there was

13 only slight differences between submerged and unsubmerged

14 blocks, with the unsubmerged blocks being slightly better.",

k ) 15 Q And your testimony is, the unsubmerged blocks

16 means after -- that is a comparison after you have done the

17 submergence, not during?

18 A (Witness Jacobus) That is what it says, and that

19 is what it was.

20 Q But there was no effect of the chemical sprays,

21 you are agreed with that, was observed?

22 A (Witness Jacobus) Being submerged in the chemical

23 sprays, or having the chemical sprays in the test?

24 Q Having the chemical sprays in the rest?

25 A (Witness Jacobus) He did not identify any

ANN RlLEY & ASSOCIATES, Ltd..

I Court Reporters
1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293-3950

|

_ , . - -- .- - -
J



. - . . - - . - - -.- -~ . . - - , .. , . -.,_.;

2054

w 1 positive offact of'the-chemicalospray.

1;h[ !2: Q Would you agree with me-that;if bulk _ material
d

3_ . conductivity was an issue here, and-I know it is your

:4 position-that it-is not) would that result in-a predictable

'

5- IR_versus temperature curve?

6 A-. (Witness Jacobus) It should. Bulk conductivity

7 normally follows an Arrhenius relationship of one form or
-_

another'which pr&J! cts the type of plot that Alabama Poweru

9 has used in.these proceedings. >

10 Q In fact,-that conclusion'is supported by
'

11~ instrument insulation resistance testing on cables, is it

12 not?

'13 A' [ Witness Jacobus) For bulk coiOuction, that is

: :14 _ correct.. I have some extremely nice plots of that effect

.

;15 from the recent tests that I have completed.

161 Q Putting all that aside, and let's move on to

17. - something_a!little more fundamental.

18 .Would you agree with-me-that regardless of the

19- mechanism,Imoisture film versus bulk conductivity-that a

-20- basic.IR dependence on. temperature has been established?

21 A- (Witness Jacobus) Temperature is a very important

22 ' factor,-there is no doubt about it.

23 'Q And you reviewed Alabama Power Company's

24 surrebuttal-testimony'in this p'roceeding, right?

'25 A- (Witness Jacobus); I have.
.

..
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1 Q And it is still your position that that dependence |
;

/3 2 is not linear?
\_,/

3 A (Witness Jacobus) Linear or not, it is my

4 position that the two points that Alabama Power chose and

5- the curve that was subsequently drawn does not square with

6 reality, and that reality is test data from General

7 Electric, from Wyle, from Connectron, from data that was

8 taken and reported in the Sandia test that was done at

9 Temple University by Solomon. The reality check just

10 doesn't cut it.

11 Therefore, regardless of why it is wrong, the fact

12 in my mind is that it is wrong. It doesn't really matter

13 why it is wrong. You have to do a reality check.

14 Q You are saying it is wrong. What is the it?

(o) 15 A (Witness Jacobus) The results of that straight
_

w/
16 line, and using that to predict the . insulation resistance

17 versus temperature.

18 Q Is it the acceptance criteria used by Westinghouse

19 that you believe is wrong, the 1E5 acceptance criteria?

20 A (Witness Jacobus) 1ES, are we using a new value,

21 or are w< going to use the SES?

22 Q SES.

23 A (Witness Jacobus) I have never disputed that.

24 Q Is it the value of 1E7 that was used in the loop

25 accuracy calculation that is wrong?
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A (Witness Jacobus) I believe that was an incorrect1~ _

2 value to use for the insulation resistance of terminal
3 blocks at elevated temperatures, yes.

4 Q And you believe that is wrong strictly because of

5 the shape of the curve?

6 A (Witness Jacobus) No. I believe it was wrong

7 because it was taken at 150 degrees fahrenheit.

8 Q Does it matter what temperature it was taken at,

9 if it truly reflects the blocks involved, and its -

10 performance as it is used in applications at Farley Nuclear

11 Plant?

12 A (Witness Jacobus) Wait a minute. Let's get some

13 detail on your last statement there.

14 Q If you use a value of 1E7 in your instrument

- 15 accuracy calculations, and that value reflects the

16 performance off those blocks at a point in time in the

17 Farley accident scenario of when those blocks would be used,
>

18 does it matter when that value may have been taken?
-

19 A (Witness Jacobus) Yes, it matters. Of course, it

20 matters, you can't just say, because I fortuitously selected

21 a proper value, even if later on you show that value is

22 acceptable, which I am not acknowledging in this matter for

23 the record, that does not make your original analysis

24 correct.

25- Q So you disagree that the proof of the original
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1 -analysis isEin the performance?
y
( ,I 2 A (Witness Jacobus) I certainly disagree with that.

_

3 You may come'to the-same conclusion in a hypothetical

4 example, but that dcas not say that your original analysis

-5 was correct.

6 Q What are we talking about here. You have to agree

7 with the analysis, or the results of the analysis?

8' MR. HOLLER: Let me ask if the witness understands

9 which analysis Mr. Repka was asking about now?

10 BY MR. REPKA:

11 Q Let's talk about the APCO Exhibit 52, the analysis

12 based on similarity to the Connectron box, test data from

13 CONAX IPS-107 and the resulting conclusion there to use a

14 value of 1E7. That is,the analysis I am talking about.
,,_
!/

\ 15' A (Witness Jacobus] Do I have to agree with the

16 analysis to agree with the conclusion?

17 Q Right.

18- A (Witness Jacobus] Not necessarily. If do my own

19 analysis, and do a licensee''s work for them and come to that

20 conclusion, I can believe the answer without believing that

21 the steps that were followed to get to that answer were

22 appropriate.

23 Q so you can conceptually agree with the conclusion

24 without agreeing with the analysis, because the conclusion

25 may be supported by your own analysis?
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,

.-.. -A- (Witness' Jacobus)- Or.somebody elseis, or
g,q li

=

jQ 2 .; ~ whatever.
~

-

,

Q So:the proof-:is in the. pudding?-_ :3.; ;

14 : A. : (Witness . J acobus) ; No. That is not the proof of
.

'

5: the analysis.

- 6 Q' You may disagree-with the analysis, but does not.

17. the result tend-'to support the original validity of an -

18? ? independent-engineer's1 analysis?

- 9:- - A. (Witness. Jacobus)- No. If A implies B, B does not

-10 ' imply ~A.

eA- 11' q. If Afimplies B, if Alabama Power Company says A

12. _ implies B, and you say, "No, A does'not imply B," then a

13 { third party.says,."B is B," are you-saying --

_

A. 7(Witness Jacobus) B does'not imply A, Philosophy: .14 ' .

A (l'51 'I.-

'

l 6' ' . Q. .Does the fact that B has'been borne out, does that ,

17 :- not-tend to' enhance the credibility of the original A

18 - implies B argument?

:19 A -. (Witness Jacobus) No.- That does~not follow basic

- 20' philosophy. -It does say that the conclusion-is right.
97

.- It says the conclusion is.right. You have agreed~21 Q. ,

,

'

:22- ,with that.

'23 IA (Witness Jacobus) If you independently show that-

24 the conclusion is right, that does not in any way imply that

.25: theJanalysis is right.

,
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1 Q The implication you are drawing is that there is~3

'''- 2 only one way to get to a result?

3 A (Witness Jacobus) No. Not at all.

4 Q so there are many ways to get to a result?

(Witness cae:chus) You could say I pulled it out5 A

6 of the air. Now they later on do an analysis, and it

7 fortuitously comes out the same way. Therefore, pulling it

8 out of the air was correct.

9 Q Did Alabama Power Company tell you they pulled

10 their answer out of the air?

11 A- (Witness Jacobus) You know that is not tri,e.

12 Q Did they tell you that?

13 A (Witness Jacobus] No.

') 14 Q Did they have an engineering basis for their

|
-15 position, regardless of whether you agreed with it or' ~ '

16 disagreed with it?

17 A (Witness Jacobus) They had one written down, yes.
'

18 Q Thank you.

19 JUDGE BOLLWERK: We're about at the time for our

20 morning break. Are we at a breaking point, Mr. Repka?

21 MR. REPKA: I think this is a good time.

22 JUDGE BOLLWERK: All right. Why don't we take 15

23 . minutes?

24 (Recess.]

25 JUDGE BOLLWERK: Mr. Jacobus, do you have the
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.

1 answer to Judge Carpenter's question? Would you like to

1/3V 2 give him that first?

3 MR. REPKA: I have no objection to that. Mr.

4 Holler and I have discussed it, chough, I represented that,

5 abs 6nt some tangent I don't know about, I could wrap up in a

6 couple of minutes, a r. _ .sen Mr. Holler could pick up that as

7 part of his redirect.

8 JUDGE BOLLWERK: All right. Why don't we do that?

9 That's fine. That's no problem.

10 BY MR. REPKA:

11 Q First question: Dr. Jacobus, phase one of the

12 Sandia testing, do you know whether or not that phase one

13 testing-including chemical spray?

14 A (Witness Jacobus) No, it did not.

15 Q Yol've referred in your testimony in several

16 places -- page 39 is one place -- and I think also this

17 morning to a 1973 GE test repcrt.

18 A (Witness Jacobus) The page again, please?

19 Q Page 39 is one page on which you referenced it.

20 A (Witness Jacobus) Okay. Yes.

21 Q I think 35 and 36 it's also referenced. It's a

22 November 6, 1973, GE test report.

23 A (Witness Jacobus] Yes.

24 Q Are you with me?

25 A (Witness Jacobus) Yes.
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.

1 Q The reference on page 39, is that also to the

V 2 November 1973 report?

3- -A (Witness Jacobus)- Yes, it is.

4 Q Do you know whether that test involved an

'5 acceptable LOCA profile for qualification testing? Was the

6- profile used in that test a LOCA profile?

7 A (Witness Jacobus) It was intended to be, yes.

8 JUDGE CARPENTER: Mr. Repka, is that test report

9. in evidence?

10 MR. REPEA: That test report is not in evidence.

11 ~ JUDGE CARPENTER: So, I can't follow this by

12 looking at it.

13 MR. REPKA: That's not in evidence.

14 WITNESS LOVE: I don't know if it's in evidence.

15 MR. REPKA: No, it is not.

16 JUDGE CARPENTER: May I respectfully ask whether

17 the parties feel that they want to make any findings with

18 respect to that report and, if so, whether or not it might

19 be desireable to have it in evidence?

20 MR. HOLLER: Wr. Certainly have a copy, Judge
,

.

21 Carpenter, and for the staff's part, we made reference to

i 22 it, and if you would find it helpful, we can have copies

23 made and than introduce it on redirect or, probably more

| 24 appropriately, in our cross examination. We could do that.
|

! 25 JUDGE CARPENTER: As I say, Mr. Holler, I defer to
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1 your' judgement whether it's something you want to make a
7-

1 i
's / 2 finding of fact about. I mean, if that's so, then Tn) have

3 to look-at the report.

4 MR. REPKA: Just for clarification purposes, I'd

5 like to ask our panel, is that November 1973 GE test report

6 part of or has it evor been part of Alabama Power Company's

7 basis for qualification of these terminal blocks?

8 WITNESS LOVE: The only purpose of that document

9 was a -- as I believe I testified to in my surrebuttal

10 testimony, it was attached to -- and some informatior. was

11 used from it in regard to a similarity analysis on materials

12 that was done by me in the 1983-84 timeframe.

13 It was not used in conjunction with leakage

14 currents'and -- and the -- the effects on instrument-s

' 15 circuits.

16 MR. REPKA: So, it was a similarity between --

37 WITNESS LOVE: Materials.

18 MR. REPKA: -- in the States NT versus the States

19 ZWM.

20 WITNESS LOVE: It was related to the barrier

22 between the terminal blocks, a similarity analysis I had
,

22- done back in the mid '80s on the difference in the barrier

23 material on the blocks. So, it was for material composition

24 analysis.

25 MR. REPKA: So, the company is not relying on that
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m. . 1 report as a basis for qualification with respect to the
'

a i
\~'~ 2 instrument accuracy issue.

3 WITNESS LOVE: We are not, no.

4 BY MR..REPKA:

5 Q And Dr. Jacobus --

6 A- (Witness Jacobus] Can I respond to that real

7 quick?

8 Q' Let me just ask you one question. Then you can

9 respond.

10 A (Witness Jacobus] Okay.

11 Q .The difference between the States NT and the

12 States ZWM is not in issue in this proceeding, is it?

-13 A (Witness Jacobus] That's correct.

4 14 Q Okay.
;;
''' 15 A (Witness Jacobus] Okay.

16 He was fairly specific in saying we are not

17 relying on that report for purposes of instrument accuracy.

18 I don't know if that means we're not relying on that report

19 at all.

20 However, I think the record should note that that

21 ~ report forms the basis for the statoments in the

'22 qualification report that Alabama Power was relying on at-

23 .the time of the inspection, that being the GE summary

24- report.

25 -I think it's called an engineering memorandum or
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'something, and I know it's been introduced into evidence.~'
-s . .

:( l -

\/ .2 Q I believe that's a different report.

3 A (Witness Jacobus) It's a different report, but

4' the information that is in there, though it does not

5 explicitly reference it, refers back to that 1973 GE test

6 report, and to say that one terminal -- the one report we

7 used as qualification and that the basis for the values in

'8 that report,-the other report that was written, we don't

9 rely on doesn't make any sense to me.

10 Q I don't have any quibble that you could -- you're

11 perfectly entitled to use something in that report as a

12 basis to disagree with Alabama Power Company's position. I

13 don't have any quibble with that, if it's technically valid.

14 What I'm just asking here is was the data in thatg-)
-#\ 15 report used to support the Alabama Power Company's position?

16 WITNESS LOVE: For the issue of instrumentation

17 performance in the harsh environment, no.

18 WITNESS JACOBUS: Was it used for any purpose?

19 WITNESS LOVE: It was associated to the -- we've

20 also testified to the -- I believe -- the '75 report for the

21 electrical penetration assemblies, which documents the

-22 withstand capability or the ability of the block to

23 withstand peak LOCA conditions and survive peak LOCA

24 conditions.

25 In that context, it is used, but we have not used-
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1 it-as a basis for the performance of the terminal block;
, , .

A
1--(_.e 2 that_is, the characteristic of the block to show its

3 recovery or its ability to operate when required to operate

4 in instrumentation circuits at Farley.

5 MR. REPKA: Does that include, Mr. Love, data wi*h

6 respect to insulation resistance post-LOCA, during the LOCA?

7 WITNESS LOVE: That particular report indicates a

8 peak value of -- or the value of peak temperatures, and as
-

9 we have testified to previously, that was used as the

10 withstand capability parameter; in other words, the minimum

11 value that would be consistent, indicating survivability I

12 believe-is the word I used or sufficient. I've -- I've

13 testifies to this previously.

14 MR. REPKA: Okay.

- _ 15 WITNESS JACOBUS: Let me comment on that, if I

16 may.

17 He says that that was taken at peak LOCA

18 conditions.

19 I submit that, looking at the test report, that

20 was taken at lower than peak LOCA conditions, before peak

21' LOCA conditions were ever attained, and in fact, it was

22 taken at 260 degrees Fahrer.heit, the temperature we are not

23 told the blocks are required to function at.

24. MR. REPKA: Okay.

25 BY MR. REPKA:

ANN RILEY & ASSOCIATES, Ltd.
,,

1 - Court Reporters
1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293-3950



2066

-1 Q: So, the use you're making of this test report is
;,

I _[ - 2 -you believe that this test report does, in some way,

3 underline the power company's position on insulation-

4 resistancs and the use of terminal blocks in instrument

5 circuits.

6 h (Witness Jacobus) I thinP it's definitely a

7 contributor to doing that, yes.

8 Q Okay.
,

9 Now, my question to you, which started this whole

10- thing, is do you know whether it was a LOCA test utilized ~ in

11 that 1973 testing?

12 A (Witness Jacobus) I don't know what you mean by a

13 LOCA test. It was an exposure to elevated temperature and

.

pressure conditio4 3, yes.14-

'd 15 Q Okay.

16 Would that have been an acceptable qualification

17- profile if you were reviewing it strictly as a qualification

18 profile document?

19- A (Witness Jacobus) For the Farley nuclear plant?

20 Would the profile have been acceptable?

21 Q- Right.

22 A [ Witness Jacobus) I would have accepted that as

23 profile, yes.

-24 Q Okay.

25 MR. REPKA: Now, I'm going to ask Mr. Love to
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l': . respond-to that, the issue of'the GE test report and the-

,

..n ,; , .

f2 . applicability of the profile to the Farley --

3: - WITNESS LOVE: Well,-this was a very early GE test .

4 that'was essentially conducted by putting the blocks in a,

5 as:I understand reviewing the reports, a very brief report,

; 6 a. couple of pages with some~ data. They-put a terminal block

7 in a pressure. vessel with liquid in the vessel and then .

:8- heated the liquid with CALROD heaters up to 260 degrees

9 fahrenheit.

10~ No measurements were taken of the block

11. resistivity on the way up to 260 degrees' fahrenheit. The

12 block was maintained at.that temperature for quite some time

13- and then it_was stepped up in temperature nd values were

_14 .taken at several -- values were taken at the plateaus, but:

.(
- -15 the profile that was.followed was not, at least in my

~ 16 ~ opinion, a profile representative of what would be-

17- indicative of'a PWR profile such as a Farley containment-

18 LOCA or main steamline break profile.

19 Mr. Jacobus was-testifying _he would have accepted

20 that as a_ qualification profile. I can't make any statement

21 in. regard to that, but it was not a -- it was not a typical

22 profile:that would have been used in the:.'79/'80 time frame.

23) for the purposes of simulating a design basis' accident--

24- inside the containment.

-25 .The other-thing I would just'like to_ add is that I
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1 guess I'm just surprised, because it also doesn't correlate

(_,/ 2 with any of the Sandia data, I'm very surprised that Mr.

3 Jacobus assumes that this is a very good report. It

4 doesn't, in my mind, correlate with the Sandia data very

5 well.

6 WITNESS JACOBUS: That wasn't the question. The

'

7 question was would I accept it as a profile, and the answer

8 was yes. If the question was, does the data appear to be a

b
9 little bit conservative perhaps, the answer to that again

10 would be yes. However, I normally accept things that I -

11 believe to be conservative.

12 BY MR. REPKA: t

13 Q So in your opinion, the data from that testing is

14 applicable to what- we have here, the issue we have here?
q;,.s\.
'ul 15 A (Witness Jacobus) I believe it has some >

16 applicability. -I believe you cannot just dismiss it out of

17 hand.

18 MR. REPKA: Mr. Love, de you believe that data is -

19 applicable to the issue here?

20 WITNESS LOVE: To the instrument accuracy issue?

21 No.

22 MR. REPKA: And when you state that, did you,

23 quote " dismiss it out of hand," unquote?

24 WITNESS LOVE: Yes.

25 MR. REPKM And did you have a basis for --

ANN RILEY & ASSOCIATES, Ltd.(,m(,) Court Reporters
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s - 1 WITNESS LOVE: -Well, dismiss it out of hand, no.
'I )k /~ 2 I'didn't dismiss it out of hand. Excuse me. I did not

3 dismiss it out of hand.- I have reviewed that doc" ment. I

4 have looked at that document. As I said, that document was

5 not used for this purpose by me, but it was available to me.

6 I used it in a material evaluation of barrier strips which I

7 conducted back in the mid '80s, and that's probably where

8 Mr. Jacobus found the document. I'm not sure. I'm~just

'9 guessing., But I did not arrive at this conclusion without
-10 evaluating the report and othar data that we've discussed in

11 my-testimony.

12 WITNESS JACOBUS: I think there has been some

13 confusion _ in the various proceedings here in terms of where
_

~x 14 this report came from, where_we found it. I'll try to

' 15 clarify it to the best of what I know.

16 This report was found by somebody during the

17 inspection in a procurement file. This is the report we're

18_ referring to that was found in a procurement file. There

19 have,been some implications in the Alabama Power company

20 testimony that it was a penetration report that was found in

21 the procurement file. That's not the report we were

L 22 referring to, to clear that up with everybody.
!
'

23 BY MR. REPXA:

24 Q I will speculate for you, Dr. Jacobus, so you can

25 disagree if you know otherwise, that it may have been in the

fm ANN RlLEY & ASSOCIATES, Ltd.
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1 procurement file as a basis for the practice of using States
,_s

v T

\-) 2 NT and States ZWM blocks interchangeably. Does that sound

3 plausible to you?

4 A (Witness Jacobus] I don't know if it was -- I

5' don't believe -- I have the similarity argument that was put

6 together between the States NT and ZWM. This report may

7 have been referenced in that. It was never -- this report

8 was never given to us in that context, to my knowledge.

-9 Q Right. And again, that similarity was not in

10 issue?

11 A (Witness Jacobus) That's correct.

12 Q On Page 36 of your rebuttal testimony --

13 A (Witne .; Jacobus] Okay.

14 Q -- you state, beginning on the top line, "I have., y

k- 15 to continue to wonder why, with two test reports available

16 that gave data for both of the exact blocks that were used

17 in the Farley station, that Bechtel would attempt to use

18 similarity analyses to qualify tha blocks." Do you see the -

19 testimony?

20 A (Witness Jacobus) That's corract.

21 Q Okay. Now, you say two test reports available.

22 Is one of those test reports the 1973 GE test report? Which

23 two test reports were you referring to?

24 A (Witness Jacobus] I believe when I referred to -

25 - when I stated -- when I made that statement, I was talking

o ANN RILEY & ASSOCIATES, Ltd.
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1 about-the GE-test report _of 1973 and the Sandia test report.-
7s _

\ /l 2 There is actually also the Wylie test report that applies

3 only to the States blocks, okay? So it would not fit into

4 the category of both of the exact blocks. But there is ths

5 Wylie test of the States blocks only. There could be a

6 third report that would fall into a similar category.

7 Q Okay. The GE Lest report did test, you claim, the

8 exact blocks, and you, as you've testified --

9 A (Witness Jacobus) Exact to-within States NT/ZRM.

10 Q You feel that was useful and should have been

11 relied upon by Bechtel?

12 A (Witness Jacobus) I don't necessarily say that

13 they had to rely-on that. I tnink it's one source --

y-~g 14 Q But you wondered why they did not,

ig
15 A (Witness Jacobus) I_think it's one. source of a

16 reality check to say, is my answer right? And so I wonder

17 why you would go through an analysis such as this and then

18 not-perform a reality check to see if it squares with real

19 data that's available on real terminal blocks under the real

20 conditions that we're talking about.

21 MR. REPKA: Mr. Love, when you did your similarity

22 analysis, and let's back up to the 1987 time frame, and I

23_ believe we're talking about the similarity of the States in

24 GE block to the Connectron block,- did you do as Dr. Jacobus

25 just e:cplained? Did you make a reality check?

V' ANN RILEY & ASSOCIATES, Ltd.
Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950



2072

'l WITNESS LOVE: Yes, we did.

- 2 .MR. REPKA: At that time, did you consider the

3 1973 GE report?
'

4 WITNESS LOVE: I believe, in terms of the package,

-5 at least as I have it -- and I'm not sure exactly how it was

6 when Mr. Jacobus had looked at it, but I believe this is the

7 package -- it did contain for not the purposes of instrument

8 accaracy, but because I referred to it for a discussion'of

9 the NT versus ZWM, that 1973 report is in as an attachment

10 _to this document, so, I did consider that, as well as other

-11 factors.

12 MR. REPKA: In your engineering judgment at that

13 time, it was not a more persuasive document than the IPS-

-r 14 107 report which you did utilize?

15 WITNESS LOVE: That is correct.'

16 BY MR. REPKA:

17 Q Now, Dr. Jacobus, the second report you're

18 referring to is the Sandia Report, Staff Exhibit 73?

19 A [ Witness Jacobus) That's correct.

20 Q And the sentence we've been discussing?

21 A (Witness Jacobus) That's correct.

22 Q Now, in the Sandia testing, the exact blocks that

23 were used in Farley Station, that's the CR-151Bs and the

24 States blocks, were tested-only in the Phase I test; is that

25 correct?

r] ANN RILEY & ASSOCIATES, Ltd.
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11 A (Witness-Jacobus) That is correct.
a, <,. s

5-si 2 Q -. Okay, are you testifying that Alabama Power

3 Company should have used Phase 1 Sandia data from those

4 reports?

5 A (Witness Jacobus) My testimony is that, looking'

6 at that data.from the Sandia Report as a rcality check,

7 leads me to the conclusion that drawing a straight line

8 between two endpoints from that test report was not a proper

9 thing to do.

10 Q Okay, so you are not saying that Phase 1 versus

11 Phase 2 data is -- you're not saying that Phase 1 is the

12 only data of relevance in this proceeding?

13 A (Witness Jacobus) I think it is in a number

. jp, senses -- or at least one major sense -- much more relevant14

15 than the Phase 2 data.

16 Q Because it included the exact blocks?

17 A (Witness Jacobus) Yes.

18 Q You've reviewed Alabama Power Company's

19. surrebuttal testimony; have you not?

20 A (Witness Jacobus) I have.

21 Q And you've also reviewed the November 1987 JCO;

22 have you not?

23 A (Witness Jacobus) I have.

24 Q Let's start with the November 24th, 1987 JCO. At

25 that time,-did Alabama Power Company explain why it used
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, . . . - :1 " Phase-2 datalrather than Phase 1. data?-

l - 21 :AL (Witness _Jacchus)- I_think we discussed that
3 e'arlier-this: morning,.andithe answer was and is yes.

.
-

i

-4- Q' Okay --That's been explained again in.the

5. - surrebuttal testimony;-has_it-not?

G A (Witness: Jacobus) It has.

7 Q ?.nd you_still disagree that'they should have used

S- Phase.1 dats.instead of Phase.2 data?

9' .A (Witness Jacobus) I think it's reasonable for
4

<10- them to consider the-Phase-2 data. I think it's also
~

. -11 L . reasonable, more than reasonable,_to consider the Phase 1

12: : data.

:13 Q_ -Okay, is it your testimony that Alabama Power
'

-|/g, ;14 - Company has not considered Phase 1 data from the Sandia

15: _-test?_-
.

f16 : A -. (Witness _ Jacobus) I believe that they considered

117. it,;and-said, We're-not going t'o use it.- When I say,

.18 ;. consider,-though, I mean look'at the data from that and see "
:

:!19.i -that-it's,-_-in fact,-well-below the.line--- the straight line
'

120L that they have drawn and-come to the conclusion that the,

21 reality check says that the straight line is not

22: --appropriate.

23- MR. REPKA: Mr. Love, in.1987, did you -- when you

-24 were preparing the JCO,-did you consider the Phase 1 data asL

'25. a reality check or-in any_othe:-way against-the Phase 2 data'
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1 usedfin-the JCO?'

,_

(.,[ 2' WITNESS LOVE: Yes,-we did.

3- MR. REPKA: And you rejected the Phase 1 data?

'4 - WITNESS LOVE: Yes, and for this analysis.,<

'5 MR. REPKA: And did you have an engineering basis

6 for that decision?c t.

7- WITNESS LOVE: That was documented in the

8 Attachment 1 and discussed in the January meeting on January

9 24, 1985. APCo Exhibit, I believe, is the correct exhibit.

10 That's the JCO exhibit.

11 MR. REPKA: APCo Exhibit 59?

12 WITNESS LOVE: Yes. My rationale was in it.

13 MR. REPKA: In preparing the surrebuttal testimony

14- in this proceeding, did.you again have reason to consider.,,,.y
ni )
k/ - 15 the Phase 1 data?

16 WITNESS LOVE: Yes, I went back and reevaluated

17 and looked at the same information I had provided before and

18 reconsidered the Phase 1 data.

19 MR. REPKA:- And do you continue to believe that

20; the Phase 2 data is_more meaningful tar this proceeding than

21 the Phase 1 data?

22 WITNESS LOVE: Yes, I do.

23 MR. REPKA: And you have an engineering basis for

24 'that?

25 WITNESS LOVE: Yes, I do. I have it documented.
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.

-MR'.- REPKA >-Has_it. changed since-1987?-: 11

2. WITNESS LOVE: 'No, it has not.

O' WITNESS-JACOBUS: Should I respond to thct now or

wait-for. redirect?=

5 MR. REPKA: I'll be glad to hear your response,--

6: but let me preface it by saying that those questions went
~

.7 lentirely'to Mr. Love's state of mind in what-he did in 1987-
'

;

.8' and 1992, and-you have knowledge regarding.that, I'll be

9 glad to hear it.

L10 WITNESS JACOBUS: Well, I'have knowledge'regarding

ll- his-basis-and why his basis was not a valid one.
. . T

.12= BY MR.-REPKA:. - - - .

" l'3 .Q. You' disagree.with his basis, I understand that. i

4 --|-114- ;- A -[ Witness Jacobus) Okay, and.I have stated the

R :
-1 - --15 ; basis for that.-

16- MR. REPKA: Mr. Love, let me turn to you. Just. -

171 -for the sake of the-record -- and I believa this is in

18- documents that are in an exhibit -- in very summary fashion,

-19 .an..you outline'some of the considerations that made you use ,

20. Phase 12 rather than-Phase 1-data?

' 21 - WITNESS LOVE: .I'll just refer to APCo Exhibit 59.

>22' As I've already testified to, I haven't generated the
.

:23 reasons for this.- I may have tried to expand or just

|24: clarify-it<wasn't clear what I have documented here, in
.

-25 other.words,--the. bases are still the same.
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|

1 One of the primary reasons which we've already
, ,

b)v
2 talked about, which is discussed in Attachment 1 of APCo

3 Exhibit 59, Vas the serpentine connection. In the Phase 1

4 testing, unfortunately, they -- a direct measurement of the

5 insulation leakage current, pole-to-pole to the terminal

6 block was not made. What they were measuring was the

7 complete leakage path of the whole block, and then

8 performing an analysis on the data to correct that data for

9 leakage current, pole-to-pole, and in looking at the
,

10 information that was contained in the report, it appeared to

11 me that this was providing a very conservative several

12 orders of magni *.ud- R ter numbers than the Phase 2 data.

13 I arrived at this conclusion by looking at the EB-

14 25 block which was in both the Phase 1 and Phase 2 tests. Ip
1
N 15 have gone through this in my testimony, so I don't want to

16 repeat it. That was the primary reason.

17 There were other reasons that I have attached --

18 that I have discussed in this Attachment 1 and in my -

19 testimony. I will be glad to repeat them if anyone wants me

20 to.

21 MR. REPKA: I don't think there's any need for

22 that. Can you --

23 WITNESS JACOBUS: Shall I respond to that at this

24 point?

25 MR. REPKA: Sure,
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1 WITNESS JACOBUS: I remember the words. I don't

2 remember exactly the reference. But you will find in Staff

3 Exhibit 73, I believe in the Conclusions, -- the summary is

4 in the Conclusions, and there is more detail in the test

5 report, and I will read first what the conclusion says.

6 Conclusion Number 6 on page 126. Is everybody

7 with me?

8 That conclusion reads, "The comparison between the
_

9 serpentine circuit connection and the once-through

10 connection is consistent with expected results based on

11 parallel conducting path arguments and supports the

12 conclusion that distributed conduction occurs in the film."
13 I don't recall exactly where the basis is, but

14 there was an analysis done between the Phase 1 and Phase 2
.

15 data and that said, in general, the Phase 2 data was between

16 a factor of 3 and 10 higher than the Phase 1 data. That is

17 exactly the range that you would expect. Nominally, you

18 would expect a value of 5 higher in Phase 2 than Phase 1, -

19 but because of the great deal of uncertainty and variability

20 in the data in these kinds of tests, a range from 3 to 10 is s

21 pretty reflective of an average value of 5.

22 okay, so there was an analysis done. If you would

23 like, I'll find the reference. The point of all that being,

24 of course, that it's perfectly reasonable to adjust the

25 Phase 1 data as I have done. It is not a several order or
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1 magnitude difference as Mr. Love has stated.
'

-

2 MM. REPKA: Mr. Love?

v- 3- WITNESS LOVE: I will simply refer to the Figure

4 R-3-in my testimony, in which I have plotted both the Phase

5 1 and the Phase 2 data for an EB-25 block and all we need to

6 ~ do_is look at the endpoints. At the cool condition, there

7 is a significant difference between endpoints and perhaps
,

8 something that Mr. Jacobus had said earlier that I wasn't

~9 aware of earlier may be contributing to that, but the data

10 that is presented _here shows more than a factor of 3 to 10

11 difference between the Phase 1 and Phase 2 data on an FB-25

12 block.

13 WITNESS JACOBUS: Is there a reason why you're

f 14 comparing data for terminal-to-terminal insulation

-( .
15 resistance from one Phase, with terminal-to-ground

16 insulation resistance from the other phase?

17 WITNESS LOVE: I'm not sure I understand what

18 you're saying there.

19- WITNESS JACOBUS: Well, in the original JCO, you

20 used terminal-to-terminal data.

21 WITNESS LOVE: That is correct.

22 WITNESS JACOBUS: Now, you're coming back and

23 using terminal-to-ground data.

24 WITNESS LOVE: The leakage paths -- in which test

25 are you referring to?
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1 WITNESS JACOBUS: In the Sandia test.

2 WITNESS LOVE: Which Phase?

] 3 WITNESS JACOBUS: Phase 2.

4 WITNESS LOVE: Which terminal block?

5 WITNESS JACOBUS: Terminal block 9, I believe.

6 WITNESS LOVE: I'm not sure I understand your --

7 WITNESS JACOBUS: Is there a reason why you chose

8 to go from the terminal-to-terminal values that you used in
_

9 the JCO, to the terminal-to-ground values that are now shown

10 in Figure IR-3'

11 Or was that simply an error?

12 WITNESS LOVE: I am not understanding you. You're

13 saying that the TB9 is terminal to ground and not terminal

14 to terminal?

15 WITNESS JACOBUS: The measurements that you have

16 put on figure IR-3 are not terminal to terminal insulation

17 resistances as they're implied to be. They're terminal to

18 ground. _

19 WITNESS LOVE: And they do not include terminal to

20 terminal contributions as well? They are not both?

21 WITNESS JACOBUS: No. There were three leakage

22 pads on phase two. One terminal to an adjacent -- each

23 adjacent terminal, and from that teminal to ground. In the

24 JCO you used terminal to terminal.

25 WITNESS LOVE: That is correct.

, .
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'l WITNESS JACOBUS: Now you're using terminal to,,s

,M V
L/ 2 ground.

3- WITNESS LOVE: I am using the same figure for the

4 IR-3 that I-used fs; the JCO.
I

5 WITNESS JACOBUS: So, you're telling me it was an
'

6 error, because you are not aware? I guess we need to get

7- into this at this point.

8 WITNESS LOVE: I'm not sure how Mr. Jacobus is

9 arriving at his conclusion for the data.

10 WITNESS JACOBUS: You refer to page 174 and 175 I

11 believe of Staff Exhibit 73.

12 WITNESS LOVE: Which test report are we in, Phase

13. II?

14 WITNESS JACOBUS: This is the first test report,rg g
~! ) .

\' 15 Phase II data, SAND 83-1617. Do you agree? Are you there?

-16 MR. HOLLER: If I may, Dr. Jacobus? Maybe while

17 Mr. Love is looking at that, for the benefit of the Board

18 and the others, you could re-identify the document you're

19 looking at so that we can move between the two.

20 WITNESS JACOBUS: Okay. We're looking at two

21 different documents. We are looking at Alabama-Power

22 Company surrebuttal testimony at page 170. We are also

-23 looking at Staff Exhibit 73, which is the basis of figure

24 IR-3 on page 170 of the surrebuttal testimony. I am reading

25 from the top right-hand corner, where it says " data
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, .
1 sources." The second data source that's identified there is

8
?

(_ ,1 2 identified as SAND 83-1617, which is staff Exhibit 73, pago

3 174. And it tells the table number and page 175.

4 WITNESS LOVE: Okay. I've got it.

5 WITNESS JACOBUSt page 174 and 175 says five

6 number summaries of insulation resistance G. It's also,
b

7 lator on, r/cated that this also comes from page 210 of the

8 Sandia report, and that,that is the same data.

9 WITNESS LOVE: That was my understanding when wo

10 looked at this.

11 WITNESS JACOBUSt Okay. Now, lat's go to page 210

12 of the Sandia report.

13 WITNESS LOVE: Okay. I am on page 210.

'14 WITNESS JACOBUS: The title of that figuro is box, -s

I ~\
AJ 15 and 'shisker plot of insillation resistanco A --e

16 WITNESS LOVE: Oh, I see what you're say3ng.

17 WITNESS JACOBUS: -- for terminal block nino,

1E phase two. A and G are two different things.

19 WITNESS LOVE: Let no --

0 20 MR. HOLLER: please, let Dr. Jacobus finish.

21 WITNESS JACODUS: A and G al'a two dif ferer.t paths.

22 The data that corresponds to page 210 ic found on pagos 158

23 and 159, not 174 and 175. That's part of the reason things

24 look better, because the IR-A da a is lower than the IR --e

25 IR-A is louer than 13-G.
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,- 1 WITilESS LOVEt I would like to explain. It

#
2 appears that in preparing this. Lot me back up to the JCO.

3 I am going to start in '87. I prepared these particular

4 graphs as part of this testimony. And I did it to document

5 my logic and the basis for my 1987 JCO. In the 1987 JCO, as

6 we testified to previoPsly, we locked at page 210, which we

7 are referring to hore, which is insulation resistanco A. Is

8 insulation resistance A from page 210 terminal to terminal

9 or is it ground?

10 WIT!!ESS JACOBUSt It's terminal to terminal.

11 WIT!!ESS LOVE: Okey. The graph that wo used for

12 the JCO and the data that we used for the JCO, wo determined

13 by examining this graph visually, and I believe we talked

- 14 about that last-time. We did not go back to the whisker

"15 data just because we were not a -- partly because of the

16 contusion generated now. I recognize the whisker data as a

17 source of data. Apparently I picked a G value instead of an

la A value. Let me come back to that. It is not going to end

19 up being anything significant other than -- the plot I have

20 here is terminal to ground. I did not plot pole-to-pole.

21 But, let me go on with that.

|22 The JCO, I want to make clear, was based on, as

23, we've testified and as documented in the JCO, a figure, page

24 210, figure Al-21, which we have testified to before. And

25 this graphically depicts that whisker and the whisker plots
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1 of the median upper and lower quartilec of che Sandia data
,

(_ 2 at each of the temperature periods ',then it was reported in

3 the phase II boca test.

4 In preparing my testimony, I went back and

5 originally -- in fact I hava those graphs here. I will get

6 tnose out and I'll resubmit them as evidence. I originally

7 plotted this from figure 210, and I will get those out. I

9 plotted them from the figures in this -- the box-and-whisker
rnire the numbers off9 diagrams, by graphically trying to '~

10 here. Then I roccgnized that this cita was already corpiled

11 and it would save me a lot of time.

12 I went into the report. Erroneously, I picked

13 apparently the G instead of A. That is an error. However,

14 I do have the graphs I visually prepared from for all these
,,

'l 1
(_/ 15 same terminal blocks, IR-3 through IR-3, They do not result

16 in any significant difference to this. In fact, I would be

17 glad to -- other than the time involved -- I would be glad

18 to replot these from the information contained in th data

19 summaries of the box-and-whisker diagrams. And I believe

20 tha' the conclusions will end up the same.
(

21 WITNESS JACOBUS: Perhaps we should just do one

22 thing in that regard. Let us look at the data point from

23 phase 1, at the peak LOCA temperature. I believe you have

24 iduntified it as 8.52 times 10 to the third on page 170 of

25 the surrebuttal testimony.
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1 WITNESS LOVE We're looking at peak numbers now?
4

v 3
_,1 2 WITNESS JACOBUS: Yes. We're looking at the peak

3 of the 'hase I on Plot C of the peak temperature.

4 WITNESS IAVE Okay.

5 WITNESS JACOBUS: 8.52 times 10 to the three.

6 WITNESS LOVEt Okay.

7 WITNESS JACOBUS: Okay. Now let's get the correct

8 data from page 158 of the Sandia report.

9 WITNESS LOVE: I'm sorry, Mark, what was the

10 value, again?

11 WIT 11ESS JACOLUS: It's identified on your plot as

12 8.52 times 10 to the three.

13 WITNESS LOVE: You're looking at plot C7

14 WIT!iESS JACOBUS: Plot C. Is ovarybody there?(-
15 [No response.)

16 WITNESS IDVE: You are going to the box-and-

4 17 whisker?

18 WITNESS JACODUS: No.
"

19 WITNESS LOVE: I am looking at my graph.
~

20 WITNESS JACOBUSt Everybody has your graph, wo are
,

21 on plot C at 132 degrees C, you havo identified the

22 insulation resistance as 8.52 times ten to the third.
23 WITNESS LOVE: 'Ms.

24 WITNESS JACOBUS: New let's go to page 158 in

25 Staff Exhibit 73, for Terminal Block 9, Peak 1 at 175
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1 degrees contigrado.
,

t )
'v' 2 Does everybody see that the median value is 3.42

3 times ten to the one?

4 MR. HOLLER: Dr. Jacobus, maybe you want to

5 describe that by the second column, or r.omething like that,

6 it might help.

7 WITNESS JACOBUS: Second column, Peak 1 175

8 degrees C for TB-1, and it is the top number represents the

9 median data point. Are we all together on that?

10 JUDGE BOLLWERK: Is it TB-9?

11 WITliESS JACOBUS: Terminal Block 9.

12 Have you got that?

4 13 WITNESS LOVE: I see that. Yes.

14 WITNESS JACOBUS: If we look at the difforence-]
''- 15 between 3.42 times ten to the one, and 8.52 times ten to the

16 three, we see that it is roughly five. It is actually

17 slightly lower than five, but th temperature in the second

18 phase was a littla bit higher, so expect it to be a little

19 bit less than five.

20 That is the type of analysis that was done'when

21 Mr. Kraft came up with the statement that comparing Phase I

22 and Phase II data was within a factor of three to ten and,

23 therefore, it was reasonable to look at that Phase I data

24 and multiply it by five and you will como up with some sort

25 of reasonable average value for terminal-to-terminal

p' ANN RILEY & ASSOCIATES, Ltd.
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1 insulation resistance.

2 That is my basis for saying --

3 MR. REPKA Can you respond to that?

4 WITNESS LOVEt I don't have any response in regard

5 to that, no. I still believe that the characteristic is

6 linear, however.

7 BY MR. REPKAt

8 Q Looking at the Phanu I data, Dr. Jacobus, again,

9 you have already told us thht in Phase I there was no

10 chemical spray, is that right?

11 A (Witness Jacobus) That's correct.

12 Q In Phase I can you compare this States ZWM to GE

13 CRR-1513 and the GE EB-25, and tell me wnich of those three

14 blocks was the poorest performer?

15 A (Witness Jacobus) I think Alabama Power has done
o

16 that in surrebuttal and with the exceptions of the peak

17 temperatures of 175 and 161 degrees C, I think they

18 identified that EB-25 did, in fact, pc. form with the lowest

19 insulation resistance of the three.

20 Q That would nake insulation resistances based on

21 the EB-25 block more conservative than any irs based on the

22 CR-1513s and the GE EB-25, is that correct?

23 A (Witness Jacobus) I think that would generally be

24 a fair conclusion over the range of temperatures where you

25 have shown that to be the case, which is temperatures 150
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1 degrees C and below.

) 2 Q The temperatures that Alabama Power Company

3 maintains are relevant to this proceeding?

4 A (Witness Jacobus) That is, indeed, the case, but

5 the one data point that was chosen from the EB-25, both

6 points that vero chosen for the B-25 are outsido --

7 Let me correct that. I am not sure abcut the low

B temperature point. The high temperature point that was used

9 to fix one end of the plot was based on a temperature

10 outside that rango. The other one, I am not sure what the

11 answer is.

12 I believe the other end that would not apply. In

13 fact, the EB-25 was lower at the other end.

14 Q In general, over those ranges, the EB-25 was the

15 poorer performer, or the poor end performer.

16 A (Witness Jacobus) Over the range less than 150

17 degrees C. At 175 degrees C, the EB-25 was not the lowest.

18 Q Would you expect to see that ranking of

19 performance to be the same in Phase II?

20 A (Witness Jacobus) I would expect to see a

21 reasonably similar thing, yes.

22 Q Apart from all those concerns, do you have any

23 concern as to whether the Phase II first DBA test conditions

24 bound the Farley profile?

25 A (Witness Jacobus) In torns of temperature and

-
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1 pressure, no.-
4

- \- 2 Q So that is not an issue here?

3 A (Wi+.n( ss Jacobus) That is not an issue.

4 MR. REPK): Judge Bollwerk, I have no further

5 questions at this time, but Mr. Lo/9 did refer to, in the

6 case of that recent colloquy, certain earlier versions of a

7 graph, and I would like to reserve the opportunity to talk

8 to him and find out what those are, and see if we want to

9 move those into evidence at some point before we complete

10 this issue.

11 MR. HOLLER: The stoff has no objection to that

12 being brought up again, subject to cross-examination.

13 JUDGE BOLLWERK Certainly.

14 Do you have any redirect, or do you just want tof-Ng
-g

15 move to cross?

16 MR. HOLLER: No, sir. I definitely have redirect,

17 one of which is to address Judge Carpenter's questions. I

18 am looking at the time. If I could have two minutes just to

19 consult with the witness, we may be able to fit one in

20 before the lunch break, or it may prove, for continuity

21 purposes, perhaps to pick up after lunch, if that is

22 acceptable to the Board.

23 JUDGE BOLLWERK: Why don't you go ahead and do

24 that.

25 (Brief recess.) -
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1 JUDGE DOLLWERK What is your pleasure, Mr.
,.

2 Holler?

3 MR. HOLLER If we may, sir, Dr. Jacobus may

4 address Judge carpenter's question. I think we can get that

5 in before lunch, and that would put us at a good break

6 point, and then return. We have one or two other questions

7 on redirect, and then we can get into cross examination.

8 JUDGE DOLLWERK: All right.

9 MR. HOLLERt With that, sir, we've marked for

10 identification a series of graphs which Dr. Jacobus will

11 explain as we pass those out to the Board. This is for

12 identification a series of graphs depicting insulation

13 resistance versus temperature for terminal blocks marked for

14 jdentification as Staff Exhibit Number 83.

\ 15 REDIRECT EXAMINATION

16 BY MR. HOLLER:

17 Q I'll ask Dr. Jacobus, if you would at this time,

18 to just identify what the charts are in Staff Exhibit 83, or

19 should we -- maybe Staff Exhibit 84 will be helpful.

20 A (Witness Jacobus) May I look at a copy of that

21 for just a second to make sure I have my copy in the same

22 order so we don't get confused?

23 (Document proffered.)

24 WITNESS JACODUS: What I'd like to do is to use

25 these graphs at this point to try to address Judge

, p, ANN RlLEY & ASSOCIATES, Ltd.
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1 Carpenter's question regarding whether it is a bulk
4(,,s)

- 2 conduction phenomenon or some other phenomenon like moistureN '

3 fil'as as we have postulated.

4 JUDGE DOLLWERK: Let me do one procedural thing ,

5 here. Let's let the record reflect that Staff Exhibit 83

6 has been marked for identification.

7 (Staff Exhibit 83 was marked
0 for identification.)

9 JUDGE BOLLWERK: All right, sir.

10 WITNESS JACOBUS: What I Uill do first is refer

11 Judge Carpenter to a few relevant sections of the Sandia

12 reports, and then we'll go effectively to the bottom line

13 from that point in looking at these graphs.

[r- 14 The relevant sections would be Staff Exhibit 73 on

15 Page 42. The issue of moisture films is at least alluded to''

16 and discussed, and the conditions - '5e thermodynamic
1

17 conditions under which leakage currents would form and

18 evaporate is discussed.

19 JUDGE CARPENTER: That's the paragraph that begins

20 "We hypothesize"?

21 WITNESS JACOBUS: That's correct. Then I'm going

22 to give you the basis for that hypothesis and some data that

23 supports that hypothesis.

24 I don't claim that it's absolute 100 percent

25 proof; I claim that it is our best engineering judgment, and

, '(r] ANN RlLEY & ASSOCIATES, Ltd.
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1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950

,. ,. . .



1-

2092

1 now I'm going to provide you with the basis for that
,,

il )\\- 2 engineering judgment, and you may come to your own

3 conclusions at that point, okay?

4 JUDGE CARPENTER: Yes. Without apology, you

5 should realize that as a scientist, I look to see whether

6 the data falsify the hypothesis since I never pretend to

7 prove a hypothesis.

8 WITNESS JACOBUS: Okay. And what I'm going to

9 show you is that there is no data that I have looked at that

10 is inconsistent with that hypothesis.

11 JUDGE CARPENTER: Thank you.

12 WITNESS JACOBUS: Okay. And that would be that
,

t

13 beginning on Page 42, and then I believe there are a bunch

14 of data plots, and it continues on on Page 52, on the top.-.

f(- ' 15 paragraph of Page 52. So I don't know if we want to go

16 through that in any kind of detail or if you would prefer to

17 read through it -- or you have read through it. I

18 understand that. That merely talks about the thermodynamic

19 conditions where we would expect oisture films to form and

20 then evaporate.

21 For example, if you are under increasing

22 environmental temperatures with a cold terminal block, you

23 would expect condensation on that terminal block. In

24 contrast, as you are decreasing temperatures, the block is

25 botter than the environment, which causes films to evaporate

h ANN RlLEY & ASSOCIATES, Ltd.
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, . or go toward' evaporation, okay?1'

J 2 Fo that's one area. Do you want to talk aoout

3 that or --

4 JUDGE CARPE!1TER: Since you brought it up, I'm

5 trying to understand how the steam vapor in the Sandia

6 exposure. chamber would be limited in its condensation to

'7 only forming a film and not forming droplets. -;

8 WITNESS JACOBUS: Oh. Okay. - I think I understand

-9 _.-

10 JUDGE CARPENTER: How does the water know when to

11- stop?

12 WITNESS JACOBUS .Okay. Our hypothesis is

'

13 . discussed in fairly great-detail beginning_on Page 63 in

O
. That's Staff Exhibit-74. Okay. The idea is_that14 Volume.2.

15 you have--two competing factors going on. One is you have

- 16' this film which may be. droplets; it may just be a nico

17 ' uniform film. Probably it's not going to be a nico uniform ,

18- film. It's likely going-to have' droplets that form on the

19 terminal blocks, drip off.

~

2 0.. That's one'of the reasons that you see fairly

21 . great variability'when you look at the five-nurter

22 summaries, okay?. You get a droplet on there;-it reduces the

23- insulation resistance. It drips.off and the-insulation
'

|24- resistance comes back up a little bit, okay?

25 - So that in fact is one of the bases for saying
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1 moisture films were probably the cause. You would not
,7
(_/ 2 expect things like one order of magnitude changes in

3 insulation resistance at a constant temperature if bulk

4 conduction were the only phenomenon that was important.

5 Bulk conduction is a fairly nico parameter, nicely behaved.

6 If it's bulk conduction, you put it at that temperature, you

7 measure the IR now and at every minute for the next two

8 days, and it's likely to be fairly constant. It's not going

9 to vary over an order of magnitude as the data in the Sandia

10 report shows that a number of terminal blocks did.

11 In particular, I think there are a coup)

12 places in there where it's discussed that there wouw

13 frequently cases where there were lots of outlying data at

14 both extremen, okay? Film disappears, film reforms, a
p_

(_ 15 droplet forms, drips off, the insulation resistance bounces

16 around. Okay. That's a fairly characteristic thing that

17 indicates that it's not bulk conduction; it is moisture.

18 If you'll look on the graphs I just gave you, for

'9 example, the second page of -- that was Staff Exhibit --

20 KR. HOLLER: Let me at this time distribute copies

21 we've marked for identification as Staff Exhibit No. 84,

22 which are a series of graphs that Dr. Jacobus described.

23 WITNESS JACOBUS: No, no, I'm referrir.g back to

24 the IR versus temperature. It's 837e

25 JUDGE CARPENTER: Is there some title for Staff

,
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1 Exhibit 83 as to what it is?

2 WITNESS JACOBUS: The explanation of the data that

3 is on these plots is on the last two pages of the package.

4 The plots are essentially very similar to what has been put

5 into the APCo surrebuttal testimony as figures IR-1, 2, and

6 3, similar kinds of data. The explanation that is there is

7 just how the data on the plots was datornined, where the

8 sources were.

9 MR. HOLLER: If I may suggest, it may ba helpful

10 for the Board, the Staff would propose that Staff Exhibit 83

11 be entitled Staff IR Data.

12 WITNESS JACOBUS: IR versus temperature data.

13 Okay, so, if you look, for example, at the second page of

14 that data, that is simply a plot of the States terminal
f3
V 15 block data from the Sandia test. That's the inverted

16 triangles along with the Alabama Power plots which are the

17 straight lines.

18 Okay, the two straight lines at the top, the lower _

19 one represents Alabama Power straight line in the JCO, the

20 upper plot represents the data that is in their surrebuttal

21 testimony that they have acknowledged now is incorrect,

22 incorrect to what they thought it was.

23 MR. REPKA: I would like to respond to that

24 characterization.

25 JUDGE CARPENTER: Did you say the inverted
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1 triangle?.n

4]'' 2 WITNESS JACOBUS: The inverted triangles are the

3 Sandia data as identified in the legend, the bottom item in )

4 the legend. The right-side-up triangles are also data from

5 tho Sandia, Phase 1 testing. I
!

6 JUDGE BOLLWERK: Mr. Love, did you want to say

7 something?

8 WITNESS LOVE: Yes, I would just like to say that

9 the data that I have plotted here is not incorrect data. It

10 was for the ground path. It's not incorrect data.

11 WITNESS JACOBUS: It's incorrect for what you had

12 -- it is not as it was stated in the testimony.

13 WITNESS LOVE: I will say it is not the exact

14 value, because I thought it was pole-to-pole, however, if I73
'\- b 13 were to plot pole-to-pole, I would son a sinilar result and

16 I will indicate that -- well, I'd like to ask some

17 questions about your factor of 5, but I'll wait until later,

18- if you'd like.- I'd like-to ask-some questions about that.

19 WITNESS JACOBUS: What you will nee if you look at

20 IR-to-ground, versus IR, terminal-to-terminal, is the

21 difference in the two straight lines that I have plotted on

22 the second -- on every page, all three of the first pages of

23 my plots. The lower plot is the correct terminal-to-

24 terminal- insulation resista7ce, the upper. plot is the

25 terminal to-ground insulation resistance, which is correct

y] ANN RILEY & ASSOCIATES, Ltd.
\/ Court Reporters

1612 K Street, N.W. Suite 300
Washingtori, D. C. 20006

(202) 293-3950

.. . . .- - . . .. . - - -



_ _ _ _ _ _ _ _ - _ _ - _ - _ - _ - _ - _ _ __ _ _ _ _ __

|

2097

1 data for teriminal-to-ground, but is not terminal-to-terminal

'( 2 data, which is what we are interest 0d in.

3 WlT!lESS LOVE: Well, I think we're interested in

4 both, but I understand.

5 WITilESS JACOBUS: In the surrebuttal testimony,

6 the IR-to-ground data is represented as IR, torninal-to-

7 terminal data which, we have agreed, is incorrect.

8 WIT!iESS LOVL: I will acknowledge that.

9 MR. REPKAt Mr. Love, does that error in any way

10 undermine the conclusions?

11 WIT!1ESS LOVE: I do not believe so, no.

12 WIT!1ESS JACOBUS: Okay, if we now look at this

13 second page, for example, the data at 122 degrees

14 Centigrade, you sco roughly a two order of magnitude range

15 in the innulation resistance at a single temperature.

16 Similarly, at the 105 degree noint, you see a littic more

17 than one older of magnitude difference in the insulation

18 resistance.

19 It's inconceivable to me that bulk insulation

20 resistance would vary by that great of an amount at a fixed

21 temperature.

22 UlDGE CARPEliTER: But you're perfectly comfortable

23 that the film thickness varies by two orders of magnitude?

24 WITiiESS JACOBUS: liot the film thickness, the film

25 insulation resistance which is -- it may be because of a

-! ANN RlLEY & ASSOCIATES, Ltd.
Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950

.

- - _ - _ - - _ _ _ - - _ _



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

2098 |

|-1 droplet forming and then falling off. The' insulation

. 2 resistance may go-way up and then go down. It may be a |
.

3 droplet forming and then falling down. |

4 When we say film, perhaps a bettot 1
-

t

5 characterization of that.is moisture, water droplets on the

6 terminal block, not necessarily a very nice, uniform film on f
<

-7 the terminal block. That's . tot the interpretation that we

8 intended. The interpretation being, moistute on the |

9. terminal blocks, not bulk conduction through the terminal-

-10- block phenolic material.
1v .

11 JUDGE MORRIS! Dr. Jacobus, i'or example, the data

12. for.122 degrees, over what period of time were they caken,

13 and how many datapoints were there? '

14 WITNESS JACOBUS: The data-at 122 degrees C, based i
.

' - 15 on Figure l on page 8 of-Staff Exhibit 73, was taken over a

16 three-day, 8 hour and-30 minute period. Typically, data

.17 would be taken anywhere from every ten to thirty minutes
.

18 .during that' period.

19- JUDGE MORRIS: And there was no distinguishable
,

i

20 trends there wan juct random distribution of-the data?
m

21 WITNESS JACOBUSt That's largely true. In fact,

22 there is another' statement in this report that says-that,

:23 there was continuous monitoring done on strip chcrts. While

L24 .that data'.is.not.actually reported here, it does note that-
,

25 there:Were transient effects, short term transient' effects
,
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1 that were not captured by that data logging every ten to 30

I) 2 minutes, transient values that may have been outside the

3 range of the data that is shown in the figures that I have

4 shown.

5 If you'd like a reference to that statement, I'm

6 sure I can find t in a few minutes.

7 JUDGE MORRIS: I'll leave that up to you.

8 WITNESS JACOBUS: I mean, I represent to you that

9 that is a statement or substantially a statement that is

10 located in this test report, if that is sufficient. Or, if

11 you would prefer a reference, I --

12 JUDGE MORRXS: I am happy aith that.

13 WITNESS JACOBUS: Okay<

14 To go en -- are you --
,_

k 15 JUDGE CARPENTER: To be suro I understand them

16 thrust of your testimony, you are making the point that

17 substantial variability in IR was observed?

18- WITNESS JACOBC3:. That is correct.

19 JUDGE CARPENTER: 'nhich therefore, at a minimum,

20 is not incompatible with your water film hypothesis?

21 WITNESS JACOBUS: That's correct.

22 JUDGE CARPENTER: With some background in

23 electrochemistry -- and I keep looking at these elec~rodesc

24 in some sols ton, either pure water or electrolyte, as

25 representing a resistance path for electrolytic conduction.
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1 And I have to believe that in some way, however complicated i
i

2 the geometry is, that that geometry will control the

3 conduction.
|

4 WITNESS JACOBUS: Absolutely. I

i

5 JUDGE CARPENTER: and to change the thickness in

6, some irregu2ar way or some smooth way is not my point. What

7 you're saying -- the water comes and goes at a fixed

8 temperature.

9 WITNESS JACOBUS: Well, okay. Let's go to a rough

10 --

,

11 JUDGE CARPENTER: I am just asking you, did I

12 understand correctly --

13 WITNESS JACOBUS: Yes.

14 JUDGE CARPENTER: -- that that's what you're

'( 15 testifying to?
L

16 WITNESS JACOBUS: That's correct.

17 JUDGE CARPENTER: And it's not just a little

18 thinning or a little thickening, but ic is very substantial?

19 WITNESS JACOBUS: It may well be a droplet forming

20 on the terminal block and then dripping off the terminal

21 block, then another droplet forming and dripping off the

22 terminal block.

23 JUDGE CARPENTER: Can't we agree that the droplet

24 would be in series with the rest of the film, and it it came

25 and went, it still would only contribute, in part, to the
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i resistance of the film?g

() 2 WITNESS JAC05US: That's true, depending on the

3 exact location of the droplet. That's correct.

4 JUDGE CARPENTER: Well, I haven't imagined -- this

5 is brand new. I was surprised.

6 WITNESS JACOBUS: That's okay.

7 JUDGE CARPENTER: I haven't tried to visualize

8 this at all. I just Wanted to be sure I understand what you

9 think this is telling you.

10 WITNESS JArnBUS: Okay. Now, let's go one step

11 further. I did mention that the Phase II page -- the Phase

12 II -- the second test report, at the beginning of page 63,

13 gives some explanation of some potential theoretical

14 mechanism and a discussion of that mechanism of the

( ) 15 competing factors that would be going on to cause films to

16 form and evaporate. I don't know of you got to that section

17 of that report. That is Staff Exhibit 74.

A8 JUDGE CARPENTER: Would I be inappropriate

11 identifying that portion of the report as the salty-

.O fingerprint analysis?

21 WITNESS JACOBUS: No , no. This is the portion of

22 the report that talks about theoretical considerations of

23 moisture films and terminal blocks.

24 JUDGE CARPENTER: The sodium chloride solution, as
1

25 I recall. It came from a fingerprint?

.
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1 WITNESS JACOBUS: Yes.
t

2 JUDGE CARPENTER So, it's a snity-fingerprint(}
3 analysis. That's what -- as I understand, it's an attempt

4 to see what a fingerprint could do?

5 WITNESS JACOBUS: Yes. That was part of it.

6 JUDGE CARPENTER: I'm familiar with what you're

7 talking about.

8 WITNESS JnCOBUS: Okay. Good.

9 Let's continue on and look at che third page of

10 data. This third page of data, I attempted to pull together

11 data that was not taken by Sandia. There is one poin*. on

12 here that is reportca in the Sandia tests that have already

13 been introduced as exhibits that was taken at Temple

14 University. That's, in particular, one that I would like to
,

'( ) 15 take a look at. That's the ons that is on page three of

16 Staff Exhibit 83. It is the furth6st point to the right

17 that is labeled Solomon EB-25. Are we ' gather at that

18 point?

19 JUDGE MORRIS Except for technically, the CONAX

20 test point, which is further to the right.

21 WITNESS JACOBUS: Oh, excuse me. Let's say it

22 th}s way. The point that is labeled Solomon EB-25. That is

atkstofanEB-25duringanincreasingtemperatureprofile23

24 to 85 degrees C. The points that have been plotted in the

25 Alabars Power Surrabuttal and the JC0 are points at 95

t
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1 degrees c and below that were taken during a decreasing

2 drying out portion of an accident exposure on the same type

3 of block.

4 okay. You see about, oh, I would say roughly two

5 orders of magnituda lower insulation resistance, in this

6 particular case, when the temperature is increasing, as

7 compared to whan the temperatura is decreasing, down in that

8 range of 100 degrees C. Okay. Same terminal blocks,

9 roughly the same environmental conditions, except one is

10 heating up, one is cooling down.

11 So, in essence, the Solomon data is with a nice -

12 -aone sort of a " nice film" present. The data at 95 degrees

13 C that has been-used in Alabama Power's testimony, is based

14 on relatively dry conditions, because the terminal block is

IO 15 hotter than the environmental temperature, hence, films/g*
s

16 evaporate.

17 JUDGE CARPENTER: Dr. Jacobus, this tendency of a

18 block, ar.d the temperature difference between a block and

19 the ambient air, which may be saturated with water --

20 doesn't it depend on the dynamics, rather than simply an

21 equilibrium?

22 WITNESS JACOBUS: Yes. That's true.

23 JUDGE CARPENTER: In Dr. Solomon's experiments,

24 how fast did he increase the temperature?

2b WITNESS JACOBUS It was roughly going from
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1 ambient temperature to 85 degrees C in 30 to 40 minutes. ;,

[') 2 JUDGE CARPENTER: Yes.
v

3 WITNESS JACOBUS: So, he was under dynamic

4 effects.

5 JUDGE CARPENTER: Do you think the block would lag

6 that severely?

7 WITNESS JACOBUS: So it would seem. It seems like

8 it is a fairly long time for things to come to equilibrium.

9 And you'll notice in a few cases, in Mr. Kraft's report, he

10 talks about things taking one to two hours to equilibrato.

11 JUDGE CARPENTERt Do you recall the figure in

12 Staff Exhibit 73 that Mr. Kraft presents, where he had a

13 thermocouple imbedded in the block and measured the

14 temperature of the ambient and the temperature of the block?

i,q 15 WITNESS JACOBUS: That would be -- there's onej

16 here on page 50 of Staff Exhibit 73.

17 JUDGE C.',RPENTER: That sounds about right.

18 WITNESS JACOBUS: And --

19 JUDGE CARPENTER: What's the time scale of the

20 lag?

21 WITNESS JACOBUS: Well, it appears on page 51 --

22 that almost, throughout the three-hour expostre at the peak

23 temperature, that the terminal block temperature was below

24 the atmospheric temperature.

25 If you look back on Page 11, you will see that
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!
1 2n:losure 2, Thermocouple Number 3, was measuring the

,-

'( ) 2 ambiont environment insido the junction box, and TC-1 is on
v

3 Terminal Block 6.

4 JUDGE CARPf.NTER: Which page is that, please?

5 WITNESS JACOBUS: Page 11, Figure 4.

6 JUDGE CARPENTER: Of?

7 WITNESS JACOBUS: Of Staff Exhibit 73.

8 JUDGE CARPENTER: M6ybe I nisheard. You said Page

9 117

10 WITNESS JACOBUS: Pago 11 of Staff Exhibit 73.

11 Figure 4 is a diagram of Enclosure 1 and Enclosuro 2.

12 JUDGE CARPENTER: Oh, yes. I'm sorry. I was

13 looking for a temperature plot with time.

14 WITNESS JACOBUS: Oh, no. This just shows tho

:/](j 15 location of the thermocouplos, Thermocouple 3 being the

16 ambient environment in the junction box. Enclosura 2 is a

17 junction box.

10 MR. REPKA: Mr. Love?

19 WITNESS LOVE: I don't want to interrupt, but I

20 believe those terminal blocks in those enclosures were on

21 stand-off insulators, which may have had something to de

22 with that.

23 WITNESS JACOBUS: In Phase 1, they were not.

24 WITNESS LOVE: Okay.
j

25 JUDGE CARPENTER: Phase 1 and Phase 2 were
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1 different.

[ 2 WIT!1ESS LOVE: They were not. Okay. Sorry.

3 JUDGE CARPEllTER: But your point is that you take

4 the view that the blocks do have a substantial thermal .ag.

5 WIT!1ESS JACOBUS: Substantial in terms of that

6 last bit of temperature equilibration occurs very slowly as

7 shown on Figure 29, Page 51. And then, of course, during

8 the cool-down, you see an exact reversal.

9 JUDGE CARPEliTER: Why is there a change in the --

10 rate of heat transfer of the type that you are describing?

11 WIT!iESS JACOBUS: Because --

12 JUDGE CARPE!!TER: Why isn't it simply controlled

13 by ordinary laws of heat transfer?

14 WIT!!ESS JACOBUS: It is, but those are very

( 15 complicated when you're talking about condensation heat

16 transfer.

17 JUDGE CARPE!!TER: Here, we're talking about heat

18 transfer from tne block to the surrounding atmosphere on a
-

19 time scale of hours.

20 WIT!iESS JACOBUS: That occurs by a number of --

21 the short term occurs very distinctively from the longer

22 term differences. The short term is largely governed by

23 things like very rapid condensation of moisture on the

24 blocks as well as the other operative mechanisms of heat

25 transfer, including conduction, convection and some probably
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1 small amount of radiative heat transfer.
. )(
\_/ 2 As things begin to stabilize, the conduction

3 becomes less of the dominant -- I mean, the condensation

4 phenomenon becomes less of a factor in that heat transfer,

5 in part because everything has now become quiescent. When

6 we dump steam in there very rapidly, everything is churning

7 around. Then after some period of time, things settle down

8 and the heat transfer occurs relatively more slowly because

9 the mechanism is now less condensation, it's more conduction

10 and convection.

11 JUDGE CARPENTER: I'm sorry. I thought we were

12 focused on evaporation here when we started. We suddenly

13 got into this.

14 In the comparison between what Dr. Solomon
f~

15 measured and what was measured at Sandia, I thought your'

16 point was that his film was which way? Thicker or thinner?

17 WITNESS JACOBUS: Okay. He's going up in

'18 temperature, so film is filming via condensation. The block

19 is colder than the environment. Similar if you have a

20 camera, a 35 millimeter camera that you take inside when

21 it's cold, the camera is cold, you take it inside a nice,-

22 warm, humid room, you get condensation on that camera, on

23 the lens. As that temperature of the camera warms up to the

24 temperature of the ambient, that film evaporates, that

25 condensation evaporates, okay?
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1 So if the block is sitting in a cold state in a

( ,/ 2 high temperature steam environment, we're going to have
_

3 condensation on that terminal block. Conversely, when we're

4 cooling down, as they were in the Sandia test -- that data

5 was taken at 95 degrees C and below -- the block is now

6 hotter than the environment as shown by Figure 29 on Page

7 S1. You 'ee Thermocouple 1 is now above Thermocouple 3. So

8 now the terminal block is hotter. So when the terminal

9 block is hotter than the environment, the film evaporates.

10 Are you with me on that?

11 JUDGE CARPENTER: Oh, I see the plot. I'm just a

12 littlu surprised at the thermal mass of the block.

I look at13 WITNESS JACOBUS: Well, I mean, all I --

14 the data in Figure 29, and if I only saw the data up to
,

r s

(s / 15 three hours, I might suspect that there was a persistent

16 bias in the thermal coupla. But during the cooldown, you

17 see that they reverse position exactly as you would expect

18 to happen. So the terminal block temperature lags on the

19 way up, lags on the way down.

20 JUDGE CARPENTER: I see your point in the t'igu re .

21 WITNESS JACOBUS: And, you know, when the terminal

22 -- the theory says when the terminal block is colder than

23 the environment, you get coidensation, hence moisture films

24 of some sort, hence reduced insulation resistanco. When the

25 block is hotter than the environmer.t, the film tends to
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t

.

1- -evaporate,_ disappears, the insulation resistances cotae back
-.

h. |

,._./ 2 up. And that's what I believe you are seeing on the third ;
i

.

page of those three graphs. I don't have any other. rational f3

explanation for that. j<
,

r

5 JUDGE CARPENTER: This point for Solomon,
,

6 identified as EB-25, what's the code that lets me look at
o

'

7 .the. Solomon portion of the report and know which block that

8 is? ;
>

9- WITNESS-JACOBUS: If wo go back to -- I guess it

10 doesn't actually tell you. The very last page, it tells you

11: data from the Staff Exhibit 74, Sandia Report 84-0422, gives

12 the profile and some leakage current data. I will tell you

13- what page that came from-and which terminal block.
't

=|-- -14 'It's basically a terminal block tested in the as-
.

. ~ .15' ; received condition.
.

L
-

16 JUDGE CARPENTER:- What I'm really asking is, is it
7

17 manufacturer Roman I, Model A terminal block or.not? Is the
*

v,

:18' ;EB 25 the aame as a Manufacturer I Model A-block?

19 WITNESS JACOBUSt- Yes, it is.

'20 JUDGE CARPENTER: Thank you.

'21 WITNESS JACOBUS:. And that is identified -- that

22- ' data comes from page 54.-

23 JUDGE CARPENTER: I'm looking at page 54.

'24 ~ LWITNESS JACOBUS: . You've got the right page. That -

'25 ' is the data.
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1 (Pause.]
''l i

'd 2 WITNESS JACOBUS: To go to -- are you satisfied

3 with that, Judge Carpenter, or do you have additional

4 questions on that?

5 JUDG'I CARPENTER: Wnll, you know, I'll

6 acknowledge, L've got some fiilures also. It's fairly

7 dif ficult for' something lil e ";.his which is a comparison of

8 data. It takes a little while to look at where it came from

9 and.wbst it represents and what it doesn't represent.

10 But to be sure I understand, the thrust is that

11 it's your position that this is a clear demonstration that

12 increasing temperatures produced less than smaller leaksge

13 currents than decreasing temperatures for the reason that in

14 the one case, the film is appearing, and in the other case,p)i'- 15 the film is disappearing.

16 WITNESS JACOBUS: That is our hypothesis with the

17 exception that you said leakage currents where I 1hink you

IC meant to say insulation resistances. When the temperature

19 is increasing, the insulation resistances tend to be Swer

20 than when the temperature is decreasing. I think you used

21 leakage current for which the opposite effect holds, because

22 leukage currents and insulation resistances are inversely

23 related.

24 JUDGE CARPENTER: I accept your correction if I

25 misspoke. But the basic thrust is * hat one can discern
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1 whether or!not it's a film-mechanism by looking at the
p

N) _ 2 7 dynamics-of rising and falling temimratures?

3 WITNESS JACOBUS: Is your question: can you do

4 that?

5 JUDGE CARPENTER: I think that's what you're

6 telling me.

7 WITNESS JACOBUS: I think that's appropriate.

'8 JUDGE CARPENTER: Fine, I understand.

9 'ITNESS JACOBUS: _One uore point that you may wish

-1s to-loos at that gives further evidence that moisture films

11 are important, is in Staff Exhibit 74, again, looking at

12 those plots that begin on page 54 and are summarized on page

13 60.

14_ Looking particularly at the sunmary on page 60,-wej._ _

Asl 15 see that a terminal block that was dipped in saturated salt-

16 solution and then dried and then exposed to a steam

17 environment, has about an order of magnitudc higher

18' insulation resistance than a terminal block tested in a

19 steam environment as received.

20 Okay, that tends to support that --

21 JUDGE CARPEN' : Could it be otherwise?

'22- WITNESS JACOBUS: Excuse me?

23 JUDGE CARPENTER: Could it be otherwise. You dip

24 the block in saturated sodium chloride and transfer to the

25 block, a substantial quantity of conducting ions, could it
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1 be otherwise? It couldn't become smaller, could it?

( \

U' 2 WITNESS JACOBUS: No, it could not become smaller.

3 It could stay roughly the same if, for example, bulk

4 conduction through the terminal block was the dominant

5 mechanism contributing to leakage currents. I mean, we're

6 seeing an order of magnitude change due to some effect, and

7 presumably it's due to this salt solution that was put on

8 the blocks.

9 If the effect of moisture films were r, mall

10 re?ative to the offect of bulk conduction through the

11 terminal blocks, then adding this sodiur chloride solution

12 may not appreciably change the -- should not change the bulk

13 conductivity of the terminal block. The sodium chloride is

j 14 only going to affect the surface conductivity.
t \
Cl 15 JUDGE CARPEN1ER: Well, Dr. Jacobus, you know,

16 you're testifying as to what you think the truth of the
,

17 matter is. Whether it will stand scrutiny, I don't know,

18 and I'm certainly not going to respond at this point, but it '

19 does seem to me, it does depend on the magnitudes of the two

20 quantities, as to whether one clearly dominates the other o--

21 not.

22 WITNESS JACOBUS: That's true. ,

?1 JUDGE CARPENTER: And, having loaded it with

24 saturated sodium chloride which, from an intellectual point

25 of view is interesting, I don't really know that LOCAs
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1 involve saturated sodium chloride.

2 WITNESS JACOBUS: Right.

3 JUDGE CARPENTER: So, from the point of view of

4 just trying to understand the mec.haniw.s, that's fine. But

5 it seems such a violent thing to do to the block in terms of

6 its electrical resistance. But to say that, well, now, this

7 proves that it must be a film; it could be otherwise, you

8 know?

9 It's known that sodium chloside solutions conduct.

10 WITNESS JACOBUS: So, I'm not purporting to state

11 that the mechanism could not change if you destroy it with

12 conducting ions. I think that's your point. But, clearly,

13 with the sodium chloride on there, the surface is

14 contricuting very strongly, and, in fact, clearly, the
,~

)
V 15 surface is then dominant.

16 Clearly, with the sodium chloride solution having

17 been dried off of there, and dumping steam on it, in that

18 case, clearly, the surface is dominating. We can't -

( 19. necessarily say that the surface was therefore de.ainating in

20 the other case. I think that's your point.

21 JUDGE CARPENTER: That's my point. You got the

22 expectable results.

23 WITNESS JACOBUS: That's true. I think, looking
/

24 at all the evidence put together, there is nothing that

25 would tend to indicate that that is not the case, and there
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1 are several things, in particular, that third plot of the
,
,,

~ (_,) 2 figures,-Staff Exhibit 83, comparing the two identical

3 blocks tested under conditions where one is increasing

4 temperature and one is decreasing temperature.

5 If -- I mean, under ordinary circumstances, if

6 there was significant-degradation due to exposure to the

7 high temperature, I would expect the block that had baen

8 exposed to the highe. temperature to be worse than the block

9 that had never been exposed to the high temperature, and I

10 don't see that effect.

11 JUDGE CARPENTER: I think it is convenient at this

12 point, to save some time, for me to jump in with one nore

13 -question.

14 As I read the Staff Exhibit 73 and 74, there are a
;

Jim
( ,) 15 few questions that come to mind. One in particular -- and I

16 may misapprehend what I was looking at, so I would like your

17. help -- in-Staff Exhibit 73, at page 57 -- and I will be

18 very candid and say this serpentine wiring arrangement is a

19 bit of mystery to me because, as far as I can see from my

20 knowledge of-circuits from Physics I, given five parallel

21 circuits, all I can tell you is what the resistance of the

22 aggregate is, and not the resistance of any one, obviously,

23 there is some way to do that that I don't know.

24 This Table 8 says, " Insulation resistance and

25 leakage currents for Phase I terminal blocks are powered
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-1 individually." Does that mean there was some way of being
.

.

() - 2 able to look at the resistance of an individual terminal
3 block?

4 WITNESS JACOBUS: Let me explain two things.

5 First, your question, or it wasn't necessarily formed in the

6 parase of a question about how you could go from the

7 serpentine configuration to torninal-to-terminal, and also

8 give you a little bit of historical basis of why that

9 serpentine configuration was used.

10 JUDGE CARPENTER: Let's take the specific case,

11 and make it very clear. Of four resistances with a

12 resistance value of one, and one resistance with a

13 resistance value of ten, and all I know is the aggregate
4

_ 14 rasistance in a parallel circuit.
\e

V 15 WITNESS JACOBUS: Th3t's correct.

16 JUDGE CARPENTER: How do I tell which one was ten

17 and which one was one?

18 WITNESS JACOBUS: Let me put that in a little _

19 better perspective. The answer is, you don't, clearly,

20 However, we have five individual leakage paths

21 between adjacent terminals of a terminal block. The same

22 geometry, the same environmental conditions, the same

-23 everything that we know of that might be relevant, except

24 for these little dynamic eff ts that might be going on,

25 and, therefore, we wculd expect that R-1 through RR-5 would
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1 probably be the same, roughly.,_

-) 2 That is the analysis that Mr. Kraft did between

3 the Phase I and the Phase II dc*,a, and he said, yes, it is

4 roughly correct. It is between three and ten, five is,

5 therefore, a pretty good number.

6 All these effects you are talking about, maybe you

7 have a droplet on one, and not on another one. That tends

8 to affect things.

9 In essence, what you are doin, is averaging out -J

10 those effects and, in fact, realistically you are getting a

11 -non-conservative estimate of what the minimum of those five

12 is. ,

13 Taking your example, if you have four ones and a

- 14 ten, the number you would concerned with knowing is one, not

/ 15 ten, because, in some sense, we are trying to look at the

16 worst that it might be. We are not trying to look at the

17 best that it night be because we are trying to qualify a

18 piece of equipment.
-

19 So we want to have an idea of what the worst is,

20- and if you have your 1 ohms and your 10 ohm, you are going

21 to conclude that the average is something like 1.25. That

22 is above four of them and only below one of them.

23 JUDGE CARPENTER: Dr. Jacobus, don't belabor this,

24 please.

25 What I am really interested in is why Table 8 says
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1- that Phase I terminal blocks are powered individually. How
n;
([ '2 was he'able to do that?

3 WITNESS JACOBUS: This only had to do with :naking

4 terminal-to-ground insulation resistance measurements.

5 During-the Phase I all of the terminal blocks were not on

6 the insulating standoffs as they were in Phase II. In Phase

7 II, we could mako individual terminal-to-ground leakage

8 current measurements that could not be made in Phase I. In

9 Phase I, all we could get is the aggregete of the leakage of

10 every terminal-to-ground.

11 Looking at the terminal blocks powered

12 individually was to look at each terminal block to ground

13- individually for leakage current to ground. '

14 So he powered up one because that is the only one
- ;I
\_ - 15 that has any power. Everything that is leaking to ground

16 has to be coming from that one.

17 JUDGE CARPENTER: Given that this is not the

18 average five, or what-have-you, but it is a pretty good

19 approximation of what the particular block is doing, T

20 looked at these --

21- WITNESS JACOBUS: I think you are not exactly with

22 me on that. This is not-looking at individual terminals to

23 ground.

24 JUDGE CARPENTER: Individual blocks.

25 WITNESS JACOBUS: Individual blocks, that each

h ANN RILEY & ASSOCIATES, Ltd.

V Court Reporters
1612 K Street, N.W. Suite 300

-Washington, D. C. 20006
(202) 293-3950

__



_. _

2118-

1 block has three powcred terminals that would be leaking to
,

, , - . . ,

([ 2 ground.

3 JUDGE CARPENTER: That is not the same as the

4 thing we were talking about earlier, the serpentine multiple
~

5 block circuit. Do I understand that?

6 WITNESS JACOBUS: The serpentine connection was on

7. each individual block, all of the blocks --

8. JUDGE CARPENTER: Each block was examined

9 separately, even though multiple paths from the block might

10 have been looked at?

11 WITNESS JACOBUS: That is correct for terminal-

12 to-terminal behavior. Throughout the test it was looking at
'

13 terminal-to-terminal behavior on each block in a serpentine

14 configuration.
;A
(_s/ ' 15 The datazin Table 8 is looking at each block

16 individually to ground because that data was not available
N

17 when all of the blocks vere powered at the same time because
-

18 there is only one ground line to the test chamber.

19 JUDGE CARPENTER: Is it'true then that Dr.

20 Solomon's observations didn't include leakage to ground but

21 only terminal to terminal, or did they include leakage to

22 ground?

23 WITNESS JACOBUS: His included terminal to

24 terminal and terminal to the ground plate of the terminal

125 block, if the terminal block had a ground plate.
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h[;p For example, the States [ block that has.been(1- : ,

r
k[ 2. Dadmittedih'as a(ground! plate. -The-terminal block that he was~

RJ

131 _ using,7 the:one that1I am referring to, was'an_EB-25 block.

4- .He' measured onlyiterminal-to-terminaledata. That is the -

''5: sameimeasurement that was made in the Phase IIJSandia data,

~

6 on-the'EB-25 terminal-blocks.-<
-

-

:: 7. - That's the same data that~was used to draw the

18 -straight-line'. plots that-~ Alabama Power _used-in the JCO and

.9 then again in the|surrebuttal testimonyj
10 - JUDGE CARPENTER: To be specific, if you would-

111 .-turn to Pago 53 of Staff _ Exhibit 74.

.12. : WITNESS JACOBUS: Page?

13^ - JUDGE CARPENTER: : Fifty-three.

l'41 WITNESS JACOBUS: Fifty-three. Okay. Okay. I'm
. 4

'

15 on.Page=53;of Staff 74.

- 16 - -JUDGE CARPENTER: Right. Look at Table 5-2. It

17.: says typical leakage' current data.

}l8? iWITNESS JACOBUG: Yes.

19' - JUDGE. CARPENTER:D Usually when I read that,'I'll;

,

be a little-facetious and say it mean's it's'the best datai20*

1

21:- th tinvestigator got, but that's beside the point.

'
02 2 - _Anyway, they have this typical 1eakage current-

1

-- 2 3 data'.-- To.come down to the very specific and,-to me,'

_

24- confusing Issue,-~this:lis:the typical leakage current data-

o- 2 5 -- under,Dr. Solom'on's conditions, and his experimental set-up
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I was very different from Sandia.
.,,

( 2 WITNESS JACOBUS: Very.

3 LJUDGE CARPENTER: And he gets observed leakage

4 currents ~that strangely drift upward, but anyway from ten to

-5 30 microamps.

6 WITNESS JACOBUS: That's correct.

7 JUDGE CARPENTER: And then I 2.cok at Mr. Kraft's

-8 insulation resistance and leakage currents for Phase 1

9 terminal blocks back on Table 8 on Page 57 that we were just

10' looking at, and, just eyeball, you know, I see --

'11 WITNESS JACOBUS: What page are you on?

-12 JUDGE CARPENTER: It's the-same table we were

13 looking at a moment ago, where I : Started; Table 8 on Page 57

14' in Staff 73._ g,q
'',

=

15 WITNESS JACOBUS: Oh, okay.

1 16 JUDGE CARPEL.TER: I'm comparing Kraft's-results

17 with Solomon's results. It shows just --

18 -WITNESS JACOBUS: Wait a minute. I'm lost. Page

19 what in --

20 JUDGE CARPENTER: Fifty-seven'.

21 WITNESS JACOBUS: Fifty-seven. Okay.

22 JUDGE CARPENTER: And looking at these leakage

23 currents --

" 24 WITNESS JACOBUS: Okay.

25 . JUDGE CARPENTER: -- they are not wildly different

n ANN RlLEY & ASSOCIATES, Ltd.
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k'
1 :exceptifor the exponent, which~is"a factor of 1,000

y-*
[ T 1 Ldifferent. ' Solomon finds'milliamps;and Kraft-finds - -I'm-.Li 2

' (31 !.sorry --LSolomon finds microamps and Kraft finds milliamps.

14: I'm either comparing apples and. oranges inadvertently or-
_

5' there's.something(I don't understand.
,

:6j WITNESS--JACOBUS: well~, I'mean_--

7- JUDGE CARPENTER: And'this, of course, is,very

8' differentifrom your comparison on Page-3-of Staff 83.

9 - WITNESS JACOBUS:- Keep in mind now, I_am -- I.
p

10- think--itTwould| help if you'look back at the previous two
-

11: figures.--LA110I'm_ comparing is what Alabama Power has used

112 _in testimony ~to-what Solomon got,_-okay?-

113 JUDGE CARPENTER: I'm not challenging your

. . _.14 = figures. I'm saying:can you help me understand, as I re-?
. (( Y .

' (,L L 15 this report just as_a reviewer, why there's this apparent-

16i differencec--

il7? WITNESS JACOBUS: Okay.
m

=181 JUDGE CARPENTER: -- that's a-little bit bigger:

:;19 than the variabilityJin-the observation.-

20: WITNESS JACOEUS: Okay.: First, let's'look at

- _21- roughly the numbers. We have-in one case 86 degrecs with

-- 2 2 ' fabciut, say, .03 milliamps_'in Solomon's test. That's Table-

~

2 3;- 5-2Lon Page 53 of Staff 74.

24: - JUDGE-CARPENTER: Yes. I have it.

-- 2 5 WITNESS JACOBUS: Okay. You have .03 milliamps. .
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:1 In Table 8, you see values that range from about .5, which
,

:

(j 2 is really just a little more than one order of magnitude --
3

4 JUDGE CARPENTER: Which column of the table are

5 you looking at?

6 WITNESS JACOBUS: I'm looking at the leakage

7 currents, terminal to terminal, weighted and average.

8 JUDGE CARPENTER: Thank you.

9 WITNESS JACOBUS: Okay? Those numbers range from

10 about .56 to 13. Point-five-six is a little more than one

11 order of magnitude higher than the data that Solomon got; ,

12 however, the temperature is 20 degrees C higher in Table 8

13 than it is in Solomon's data.

14 We're comparing a temperature of 105 C in Table 8

-15 with a temperature of 86 degrees C in Table 5-2. So we're

16 --

17 JUDGE CARPENTER: That's correct. But depending

18 on how long you think the temperature coefficienc is, that's _

19 either a serious failure of the comparison or it's not a

20 very serious one.

"21 WITNESS JACOBUS: Right. And when the --

22 JUDGE CARPEhiER: Well, can we agree that it's of ,

23 the order of 1007

24 WITNESS JACOBUS: On --

25 JUDGE CARPENTER: The nean difference. I'm sorry.
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1- The difference of the means.
i z- 3

- 2 WITNESS JACOBUS: Yes. It's on the order of ten

3 to 100, I think. If we -- let's see. I believe there is -

(Pause.]4 -

5 WITNESS JACOBUS: Unfortunately, I haven't plotted

6 up all of the EB-25 data from the Sandia cest. But if we

7 plotted that on this insulation resistance versus

8 temperature plot, you would see that the data from Solomon's

9 test is nct radically different from the data in the Sandia

10 test in looking at the extrapolation of the data that Sandia
r 11 took versus Solomon's data.

12 JUDGE CARPENTER: Well, that speaks to my

13 question, but the comparison wasn't made in the course of

14 Mr. Kraft writing his reports. So, you see, I'm at ay'.s
)'' 15 disadvantage simply looking at one table and another table.

16 I will say I'm very prejudiced by my education and -

17 experience in measuring conductance of electrolytic

18 solutions, not under LOCA conditions, but 85 is not so wild -

19 for me.and my-seat-of-the-rants temperature coefficient of

20 the order of two percents per degree, not ten percent and

21 not any larger number than that.

22 WITNESS JACOBUS: Let me give you one more

23- impcrtant distinction between the data in Table 8 and

24 Solomon's data.

25 JUDGE CARPENTER: Fine,

n ANN RILEY & ASSOCIATES, Ltd.
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1- WITNESS JACOBUS: -That's the cerpentine%p -

'V 2 configuration that accounts for a factor of five. Keep in

3- mind that tho' measured values in Table 8 are-based on the

4 Lorpentina configuration. Solomou's were strictly terminal

5 to terminal. So we expect right off the bat for the data in

6- Table.8 to be a factor of five higher than the data in
.

7 Solomon's test.

8: WITNISS LOVE: I just had one question on that.- JI
,

._

9 guess I'm curious, how do we tell in this data when the data : -

10 was adjusted and when it wasn't adjusted by a factor of

"11 five?
'(

12 WITNESS JACOBUS: None of the data in Mr. Kraft's

13 report was adjusted. The adjustments were all made in my

. 14 re-plotting of the data it that report.-,.

kl 15- WITNESS LOVE: So all of the drta in tne document

16 here is not adjusted data?

17-- WITNESS JACOBUS: It's not adjusted. It's clearly

13 stated that its' based on the serpentine configuration where

19 there'are five parallel paths.

20. WITNESS LOVE: Just a question.

21 WITNESS JACOBUS: Fine.*

22 JUDGE BOLLWERK: I think we're - if you have*

23 nothing else that you want to say at this point, Ve're ready

-24 to take a luncheon break.

25 WITNESS JACOBUS: If Judge Carpenter has no more
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4 , .
.

1~ questionn, I'm --
7-.
:k[,
.

2 JUDGE CA3PENTER: I have a number of more

3 questions, but'I'm also hungry.

4- (Iaughter. )
,

5 JUDGE CARPENTER: And I'm more rational after I

6 eat.

7 (Laughter.)

8 JUDGl. BOLLWERK: Let me just ask one questicn of
_

9 Mr. Holler. You said yesterday you thought you had about

10 two hours of crots. Is that still true, or can you g he me

11 a ball park? ,

12 MR. HOLLER: Yes, r. i r , at the out-side. We may be

13 able to economize on that, but at the out-side, I would like

14 to at least reserve that.

(3NJ 15 JUDGE BOLLWERK: All right. Why don't we come

-16 back at 1:45, then. We stand adjourned until ':45
:

17 (Whereupon, at 12:35 p.m., th' hearing recessed

-18 for lunch, to reconvene this same day at 1:45 p.m.] -

19

20

21

22

23

24

25
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1 AFTERNOON SESS ION
p_
Q _2 (1:45 p.m.)

3 JUDGE BOLLWERK: I think, at this point, we're

t ready to begin with the staff's cross examination on this,

5 relative to the surrebuttal testimony on terminal blocks.

6 MR. HOLLER: Thank you, sir. I assume Dr.

7 Carpenter hadn't more questions? I was not clear about that

8 when we left, when we left whether he had additional

9 questions to ask Dr. Jacobus on the Sandia report.

10 JUDGE CARPENTER: I thought I would let you do

11 yours first.

'
12 MR. HOLLER: Thank yri, M r.

13 CROSS EXAha'": TION

14- BY MR. HOLLER:
hg
V 15 Q If I may, sir. During your testimony this

16 morning, guntlemen, had some testimony offered that would

-17- seem to indicate that the equipment of issue here was not

18- (b) (1) equipment -- 10 CFR 50. 49 (b) (1) equipment.

19 Let me ask you this question. You are certainly

20' not suggesting that the' terminal blocks at issue here are

21 not associated with instrument that was required to be

22 qualified in accordance with 10 CFR 50.49 (b) (1) ?

23 A (Witness Love) Is this in reference to the RPS

24 instrumentation?

25 MR. REPKA: Do the witnesses need a copy of the

.( ANN RILEY & ASSOCIATES, Ltd.
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L1: _ruleeftofanswer that question?
p],.~Q
f '2# WITNESS-LOVE: Well I believe -(b) (1) is the-part-

-3 that ---that's the' general rule on components.

f4- BY MR. HOLLER:,

5- -- Q Yes, sir- Just so you're clear on what the-

6 question is -- is the'10 CFR;50.49'in all power phase, the-

'7- LCommissions regulations require environmental qualification

81 -of the electrical equipment important to safety covered by'

* ' 9; this section, and_then lists safety-related electric
~

-10 ' equipment . - equipment that is relied upon to ' a min

11- -functional''during and_following design basis events, to

'12 : ensure that1these-three. items, one of which is the

L131 > capability to prevent or mitigate the consequences of-an
'

=14 ; .- accident .-
(' '
j Q 115 . Quite-simply, my question to you, sir, is you

16' : don't disagree that this is the regulation that_ applied to

-17 the-instrumentation circuits for which the terminal blocks-

- -

18 are at-issue here?-
_

-19 A -[Witnes's' Love) It refers to the -- there are

-- 2 01- actually'two functions at issue here.- The first function at

21 issue,,I. suppose, from what.we have already done in this is-

c3 2 -. :the reactor protection system SFAST-portion, which is the--

23 pre-peak condition of the'LOCA or main steamline break2

24 -profile. That portion of the equipment, or.the instruments
3

-2 5 : that are required for reactor protection system and SFAST

y - ANN RILEY & ASSOCIATES, Ltd.
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1 actuation would cemt under B1, that is correct.

(m) 2 The post-accident function of the instrumentation

3- would come under the Reg Guide 1.97 portion of this rule,

'4 Q Let me approach it.this way, and I'll.come back to

5 thac question. Do you agree, from your testimony, that

6 terminal blocks -- or rather the instrumentation circuits
7 for which some of the terminal blocks at issue here were

8 installed, are required on a main steamline break at a

9 temperature of 260 degrees fahrenheit?

11 0 .A .[ Witness Love] At 260 degrees fahrenheit, some of

11 the instrumentation here is involved at 260 degrees

12 fahrenheit, that is correct.

13 Q And am I correct, sir, or do you agree that that

14 is during a design basis accident condition at those(7 s
!
' 15. elevated temperatures?'

16 A (Witness Love) I have testified and provided

17- profiles which indicate the temperature profile f or post-

18 accident conditions, yes. I agree that those are the

19 conditions we're talking about here.

20 Q But you said for post-accident. My question to

21 you is is that not still during the accident?

22 A (Witness Love] It is during the postulated event,

23 yes. During it,.yes.

-24 Q The post-accident condition - *ill you agree the

25 post-accident condition is reacht when containment
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1 temperatures have reached near ambient conditions or nearq;__.
-

() 2 normal c'onditions?'

3: A (Witness Love) It's on -- the post-accident

4 monitoring is after peak conditions have been obtained and

5 the operator responses are required as the temperature is

6 reapproaching-the cooldown-or reapproaching the ambient

7 conditions, yes.

8- Q Okay. Well, that doesn't quite -- it comes close

9 -- you've said that it's post-peak. I don't disagree with

10 that. But, I was asking you if, after post-peak main steam

11 line break conditions and approaching ---if I was still --

12 and I'll refer to your testimony on page 181. I'll let you

13 get there first.

14 A (Witness Love) Okay, I'm there.
g/"T-
k_j_ 15 Q Let me start with a fresh question, just so that
s,

16~ we know where we are at. Is it not your testimony that some

17- of the instrumentation circuits that employed terminal

18 blocks are -- would have been --.well, I'll phrase it this

19 way, because they're no longer in there -- but, at the time,

20 1987, the time of'the inspection, that those instrumentation

21 circuits were required to function at 260 degrees

22 fahrenheit?

; 23- A (Witness Love] Yes. Some of them were required

24 to function at 260 degrees fahrenheJt.

25 Q And when they were functioning, would you call

|-
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_

that during the dasign basis accident?1

h2 A (Witness Love] I consider this complete profile

|[ 3 that we're referring to here in my testimony on page 181,

|k 4 which is the reference to the main steamline break

5 temperature envelope -- I consider that total profile tne

6 design basis accident for main steamline break. That is

7 correct.

8- Q Okay. Is it fair to say then the requirement to
_

9 environmentally qualify those instrumentation circuits is a

10 requirement of 10 CFR 50.49(b) (1) ?

11 A (Witness Love] It's (b) (1) and (b) (3) ; (b) (1) on

13 the front, (b) (3) on the back.

13 Q We're still not together. Are you telling me

14 then, sir, that with regard to, pardon me, their requirement

15 to function at 240 degrees -- it's your testimony now that

16 you require that to be a post-monitoring -- a post accident

17 monitoring function?

18 A [ Witness Love) I am simply saying that there ar .

19 two aspects discussed in 10 CFR 50.49.

20 Q We are quite clear on that, sir.

21 A [ Witness Love] And the post-accident monitoring

22 portion of or function of the instrumentation occurs after

23 peak containment temperature conditiens.

24 The RPS /SFAST conditions occur prior to attaining

25 peak accident conditions.
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1 Q Is it your testimony; sir, that anything after the

2 peak accident temperature condition .ts a post-accident

3 monitoring condition?

4 A (Witness Love] Ves.

5 MR. HOLLER: Let me ask NRC panel if they have a

6 response on that.

7 WITNESS JACOBUS: Well, basically, the post-

8 accident monitoring is intended for monitoring, not, as I
_

9 understand it, for functions where you're going to take

10 action in response to that. Post-accident monitoring is

11 things like high range radiation monitor where you may be

12 taking some actions, however, that is not a primary

13 mitigation function.

14 The action that has to be taken at 240 to 260q

15 degrees, as I understand it, is a primary mitigation

16 function and therefore falls under (b) (1) .

17 WITNESS LUEHMAN: The only thing I would add to

18 what Dr. Jacobus has said is also that the -- whether you -

c

19 will or not actually take some action, you have to have the

20 ability during that period -- you may have to have the

21 ability, depending upon the equipment, to monitor those

22 conditions so that you can take action.

23 The action may not have to occur if things --

24 everything goes a certain way, but there may have to be

25 action to have some other mitigation happen. So, I don't
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l

1 think that the actual taking the action of mitigation is the
g

j 2 lone issue; it's the ability of the equipment to see and

3 monitor what's going on, and that the mitigation action

4 takes place, if it's necessary.

5 WITNESS LOVE: In the context of our

6 interpretation of the requirements for this instrumentation,

7 from an EQ standpoint, we believe that post-accident

8 .Instrum2nts in the context -- can't be separated from the

9 context of being required -- what is required for operator

10 action.

11 We have addressed the instrumentation and when it

12 would need to function in order for operator action --

13 manual operator action to be taken.

14 BY MR. HOLLER:
,

) 15 Q Let me try to get at it this way, so that I

16 understand it: You agree with me, sir, going back to

17 (b) (1) , and, in particular, 10 CFR 50.49 (b) (1) (iii)

18 addresses the capability to prevent or mitigate the
[

19- consequences of accidents? Then it continues on to say,

20 "that could result in potential offsite exposures;" is that

21 correct?

22 A (Witness Love] I'm sorry, could you repeat that?

23 Q I'll let you read it, sir. I'm reading

24 50.49 (b) (1) (iii) .
25 A (Witness Love] Okay, and what is the question?

(
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1 Q Is it your testimony then, sir, that with regardz
>

2 to the main steam line break, the required operator action

3 of terminating safety injection is not an action that's

_

4 required to prevent or mitigate the consequences of the

5 accident?

6 A (Witness Love) I'm not stating that. What I am

7 stating is, in the context of -- I'm trying to define what I

8 believe is intended by separating the two in the rule.
-

9 I mean, if it was all the same, then I don't

10 understand why the rule has a separation. It could all be

11 listed as (b) (1) , as opposed to (b) (1) and (b) (3) . Manual

12 operator action -- all of the actions, as I've testified to,

13 which are required to mitigate this event, main steam line

14 break, occur automatically. They do not require any

15 operator action.

16 Those automatic actions will result in the

17 reduction of the pre-containment temperature as shown on

18 this graph on page 177. The only operator action for the
-

19 main steam line break which is required, is to terminate

20 safety injection.

'

21 The instrumentation that he would use to terminate

22 safety injection must be capable of providing him the

23 information needed at a temperature much less than peak

24 accident conditions.

25 Q And it's your testimony that --
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1 A (Witness Love) And that is the post-accident --
f

2 that is the required post-accident monitoring
'

3 instrumentation for this event.

4 Q Okay, now, Mr. DiBenedetto has testified in part

5 of the surrebuttal testimony that post-accident monitoring

6 is when temperatures have returned to near normal

7 conditions. I paraphrase. I believe that's on page 205 of ,

8- your testimony, sir.
--

9 A (Witness DiBenedetto] It is.

10 Q The paragraph begins, "During long term cooling

11 defined as the operational period where coolant injection

12 has been terminated and switched to coolant recirculation,

13 post-accident conditions require monitoring. This is the

!
14 time in the accident scenario where containment temperatures

i
_) 15 and pressures return to near normal conditionc."

16 And is it your testimony now, sir, that, in fact,

17 that 240 degrees where this action on the main steam line

18 break is required and where, in fact, the temperature will .

19 increase to 260 degrees after that action is taken, is part

20 of the long term cooling covered by 10 CFR 50.49 (b) (iii) ?

21 A [ Witness DiBenedetto) I maintain that that is a

22 point in time after the transients when the transients are

23 returned back to normal conditions. I'm not sure that I

24 could quantify 240 or 260 as near to ambient conditions, but

25 it's in the recovery end of the accident, yes.
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1 A (Witness Love] Recovery meaning this is the

ij~.
(/) 2 portion of the event when operator action is significant, so
n.

3 therefore, monitoring, post-accident monitoring is

4 significant. There is no operator action required on the

5 front end of the transient, the mitigating transient.

6 Q Gentlemen, let me ask you this way: Am I fair to

7 say that this refinement in what is the requirement for the

8 qualifications, was not raised by your in your response to

9 the NOV? I'll start with that.

10 M.. REPKA: Is the panel aware of this refinement?

11 WITNESS LOVE: I don't know what we're talking
i

12 about. This has been the position that was taken pre '85.

.13 I'm not sure what refinement we're talking about. This is

14 the. position, as we've testified to, that was understood

-( j 15 between the Staff and Alabama Power Company and myself pre-

16 1985,

17 We're not changing our position.

18 BY MR. HOLLER:

19 Q We'll get back to that, sir. We'll talk to that.

20- My question to you is -- let me rephrase it so that there's

21- no question, what I am referring to.

22 Are you gentlemen aware of a response to the NOV

23 that took the position that there was not.a violation of 10

24. CFR 50. 49 (b) (1) ?

25 MR. MILLER: Are you asking for the company's
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y, 1 legal position?
|
\ - 2 MR. HOLLER:. No, I'm asking if the panel is aware,

3. technically.

4 MR. MILLER: The rerson we're here is that we take

5 the position that 10 CFR 50.49 hadn't been violated. I'm

6 not trying to be cute, but that's the question you asked.

7 MR. HOLLER: So it's clear for the panel in the

8 question, we're distinguishing between a violation of (b) (i)
_

9 and a violation of (b) (iii) .
10 BY MR. HOLLER:

11 Q Let me try it this way, just so it's clear: Is it

?.2 fair to say that your position -- your testicony is that the

13 qualification of terminal blocks, specifically, the

4,3 14- qualification of terminal blocks in it. trumentation circuits
i )
U .15 .that are used as part of the termination of safety inje.,: tion

16 at 240 degrees Fahrenheit, should be addressed as the

17 necessity to qualify a post-accident monitoring -- or,
7

18 rather, the requirement addressing post-accident monitoring?
-

19 A (Witness Love] Yes.

20 Q Have I confused you?

21 A (Witness Love] No, you haven't confused me. As I

22 indicated on this graph, that is the post-accident

-23 monitoring phase of the transient. That is when manual

24 operator actions --

25 In other words, the reactor coolant system, the

h'v
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i' _ _
accident that we have postulated here has been mitigated by1

3 )J
t

2 the automatic actions of the RPS and SFAST system. This is

3 the time-now, the recovery phase of the accident, where the

4 operator will be looking at the conditions of the reactor

'5 coolant system, and at which point he can control the

6 remaining cooldowns to save shutdown. That is the post-

7 accident monitoring phase of the event.

8 MR. HOLLER: I will ask the panel if they have a

9 response to that?

-10 WITNESS JACOBUS: Perhaps we should clarify

11 exactly what we mean, up to what time is the accident, and

12 when the-post-accident starts. Up until now, I don't think

13 - everybody has been on common ground in talking about those

- 14 terms.

'( . MR. REPKA: Judge Bollwerk, I am not sure I see- 15

16 the relevance of any of this discussion. Whether or not it

17 is a violation of B1 or B3, I think the basic point is, as

18 the witnesses have well testified, is that the

19 instrumentation is not required, at least in the post-

20 accident phase, until after peak conditions. Whether that

21 is B1 or B3, I am at a loss.

22 MR. MILLER: That is not a fact question, that is

23 a legal question.

24 WIT ESS LOVE: There is a whole separate issue

25' identified.as Regulatory Guide 1.97. Are we saying we are
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i going to move all this stuff into that arena now instead ofg
2 EQ?

3 I am not sure what we are trying to do here.
}

) 4 JUDGE BOLLWERK: There is an objection pending.

[
5 Let's see what Mr. Holler has to say.

6 MR. HOLLER: I think we are trying to determine if

t 7 the Alabama Power Company's technical testimony in that th's

8 equipment required qualification under Reg Guide 1.9 the

9 equipment that was addressed by Reg Guide 1.4 1.

10 WITNESS JONES: Let me try to answer that.

11 MR. REPKA: Eafore you do that, Mr. Jones, I would

12 say that I thinP that has been asked and answered.,

13 Mr. Jones, go ahead.

14 MR. HOLLER: The answer to that is that +--

15 JUDGE BOLLWERK: Let him answer.

16 WITNESS JONES: The NOV states the reason for the

17 violation, and I am referring back to our answer and APCO's
.

18 position regarding the violation, and APCO denies the

19 alleged violation.

20 MR. HOLLER: Let me move on.

21 BY MR. HOLLER:

22 Q Is it fair to say that your understanding of when

23 the terminal blocks were require.1 to functio:i as of November

24 30th, 1985, was at the initiation of the accident, to have

25 ti.e capability to survive the peak .ACA conditior:s, and then
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1 to function during the long-term cooldown after the |
' 7 ~^\ |T

( ,) 2 termination of the accident? |_

3 A (Witness Love] We have testified to that in more

4 detail but that is, in general, correct.

' '

5 0 Is it your testimony, sir, that that was the

6 understanding of the NRC?

7 A (Witneca Love) Pre '85, yes, sir.
,

8 Q Is it fair to say, too, in your testimony that you

9 have pointed out a number of times, at your meeting in

10 January of 1984 with the NRC, that you told the clRC that you

11 were going- to use the post-LOCA insulation r esistance, or

12 current 3 eakage data measured in the Wyle ".est Rej rt for

-13 calculation of EoPs?

A (Witness Love) That is correct.( q 14

k ,) 15 Q Inherent in that question is, it is clear that
s

16 they were taking post-LOCA conditions, 70 to 120 degrees,

17 something on that order?

18 A (Witness Love) That is correct.

19 Q I will ask you, would it be unreasonable that the

20 NRC understood that you did not require the instruments

21 until post-LOCA -- strike that -- that you did not require

22 the instruments until cooldown condition that that would be

23' consistent with taking IR measurements between 70 and 120

24 degrees?

25 MR. REPKA That question confuses me, but I
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1 think it calls for speculation as to what was in the tiRC's

](}.O 2 mind, and we don't have anybody here from the llRC who was

3 there.

4 PY MR. HOLLER:

5 Q Let me phrase it to you this way then, sir, as an

6 engineer, if you knew that instrumentation circuits were not

7 required until temperatures had returned to, using Mr.

8 DiBenedetto's words, near normal conditions, it would be

9 unreasonable to apply insLiation res_ stance values taken at

10 70 to 120 degrees in calculating the instrument error caused

11 by that?.

22 A (Witness Jones) If I may try to answer that,

13 since I was at the meeting.

14 Q I was asking the electrical engineer, but please

15 go ahead, whoever wants to go first.

16 A (Witness Jones) I didn't mean to interrupt.

17 Q Either one.

18 A (Witness Love) Again, let's put ourselves in the

'19 tine frame of the 1984 meeting, in the time frame of the

20 1934 meeting, you are asking me for my opinion as an

21 engineer, my opinion as an engineer, at that time, is, I was

22 aware, although certainly not to the level of detail that I

23- may be aware today, but I was aware of information

24 indicating that terminal block insulation resistance does,

25 indeed, .:ecover with temperature, and that it is varying
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1 with temperature in a post-accident type of environment.

n/ 2 I believe that informat. ion, and knowing that the

3 block recovery is very significant as the containment
!

U J temperature cools down, was the common base of knowledge

5 between ourselves, in the January 1984 meeting, and the llRC

6 staff members that were at that meeting, and I do not

7 believe that there was anything indicated that was refuting

8 the fact, including the IE-8447 informat. ion as it was then

9 understood,

10 It indicated a dependence on temperature, and that

11 there was a recovery of insulation resistance as the blocks

12 cooled down.

13 So for the post-c.ccident monitoring

14 instrumentations -- and I might add, in the context of this,

15 meeting, I recall that there was a lot of discussion about

16 Reg Guide 1.97 because this was another regulation that the

17 power company was trying to comply with at that time.

18 In.this meeting, since Reg Guide-1.97 also imposed

19 for Category I equipment EQ requirements referencing them

20 back to the EQ rule, there was a lot of discussion as to how

21 was this to be accomplished. In other words, was it to be

22 covered under Reg Guide 1.97 submittals,-was it to be

23 covered under documentation for 50.49, how was it to be

24 done?

25 As a part of that discussion, the common base of

i
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1 knowledge at that tire that was there in that room agreedj

) 2 for post-accident monitoring that we would modify the ERPs

3 or EOPs, which ever way you want to call them, and use the

4 post-LOCA leakage currents form the Wyle Test Report on tha

5 States terminal blocks. That was conclusively agreed with.

6 I just want to go to the front-end of the

7 transient. On the front-end of the transient, and I j

8 believe, as I testified to, and I believe Reg Guido 1.9

9 gives words that reflect the thinking on the front-end of

10 the transient, but for the very extreme transients tha+. we

11 are talking about here that are used for qualifying EQ

12 equipment, the assumptions that are made here to develop

13 these profiles, and the actions required to mitigate theso

14 events, which are all described in Chapter 15 of the

15 accident analysis, I believe, the accident analysis

16 themselves-are clear in indicating that the required

17 response to these events is automatic, and that there is no

10 operator action required, and.that was the common knowledge

19 of both the staff and the licensee at this point in time.

20 Q Mr. Jones?

21 A (Witness Jones) I just basically add about Reg

22 Guide 1.97 -- I mean that was being discussed at that time.

23 That was well known by the NRC and the term " post-accident

24 monitoring equipment" was a tern that was developed by the

25 NRC and given to the licensee. I mean that wasn't something
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1 that Alabama Power Company made up, recognizing that we're

4(-)sN 2 not talking about after a 30-day event. We are talking
'

1

3 about after the peak LOCA condition.

4 So it was a common terminology there between the

5 11cer.see and the NRC and I don't see any source of

6 confusion.

7 A (Witness Love.) Okay. Maybe another

8 clarification point is that this same philosophy was used

9 for the instruments thenselves, so I mean we've extended'

10 this to terminal blocks in this discussion but this was the
11 philosophy and_I believe Mr. DiBenedetto can testify to that

12 as well.

13 This was the understanding for instruments as well

14 in terms of their performance requirement, that they need to;

15 function in the portions of the harsh environment where

16 their action is required. That is all that was required to

17 be demonstrated.

18- I believe you have asked me for the-pre '85

19 understanding, that is my belief of the pre '85

20 understanding.

21 A (Witness P!Benedetto) I agree with what Mr. Love

22 said and there's probably one other factor, the instruments

23 themselves were tested of course differently than a terminal

24 block. The terminal blocks, as we have discussed, don't

25 exhibit permanent deformation, permanent degradation Uhereas
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1 there is a potential through the dormancy period if you
i.
1/9
U 2 would call-it that, the instrument that it could get

~

'3 damaged, so they were tested the full range to demonstrate

4 again they would operate when they had to operate, at the
1

5 beginning and at the very end. l
t

6 Q Okay, gentlemen. Just I want to be clear, so the

7 record is clear, Mr. Love, did you testify that ,ou were-at |

8 the meeting with the NRC?

9 A (Witness Love.) Yes, I definitely was.

10' Q And of course, Mr. Jones, you testified that you-

11 don't recall,these discussions, I believe in your earlier

12 ' testinony?
'

-13 . A (Witness Jones) =I didn't recall a specific ,

j ' .' 4 - statement that you asked-me what was made. I remember the

15 general discussion in instrumentation and post-accident

-16 monitoring equipment relative to 1.97 requirements was ,
.

17 discussed in detail.-
'

18 Q- I see. Let me approach it this_way.- Certainly you

19 . knew during that meeting that you required certain

'20 instrumentation-at 140 degrees F after a main steam line-

,21 break. I dust want to make clear -- you knew that-at the

22. - time of the meeting?

23- A -(Witness Love.) Well, I knew that there was

2 4|.
jnstrumentation that would be required for manual' action

25 - post-accident for operator action. . I knew-that. The NRC
_
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1 knew that.
1,,

) 2 Q Yes, sir. I want to ask you if you knew -- well,

3 you don't know the NRC knew that, though, do you sir? I

4 mean for a particular temperature?

5 A (Witness Love.) Well, the NRC, these profiles
.

6 that I have in here are out of the FSAR and they are the

7 licensing basis for the Chapter 15 accident analysis for

8 Farley Nuclear Plant.

9 Q Okay, well, let me ask it this way. During that

10 one-dr.y meeting where all these things were discussed, you

11 can't testify that the NRC knew you had instrumentation

12 circuits with terminal blocks that needed to function at

13 we'll say 240 degrees, is that fair?

;,^
-

The NRC knew that, yes. They did.
.

14 A (Witness Love.)
,

( ,/ 15 That was the purpcse of having the discussion, for

16 determining what value of leakage current would we use in

17 the ERPs. That wac the purpose of having that discussion,

18 that aspect of the discussion.

19 Q Okay. I want to be clear on this. Then you are

20 telling me -- well, let me present this os by saying Mr.

21 Shemanski has said he doesn't recall the details of it.

22 Earlier Mr. Jones didn' t but now recalls tha discussion of

23 1.97 but you are telling re that you specifically discussed

24 requiring instruments that employ terminal blocks at

25 temperatures to 240 degrees, if you recall, sir?
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1 A [ Witness Love.1 I am not going to tell you a
,() 2 specific to.npsrature. What I am going to tell you is the

3 fact that we had post-accident monitoring instrunentation

4 that would be required to operate post-peak, to take some

5 manual actions van understood and that the resolution of

6 that issue was to use the values of leakage current from the

7 state's terminal block testing and I recall this because

8 perhaps I was there -- one of the reasons I was at that

9 meeting was for this purpose, to discuss this activity and I

10 was involved in providing tnat information for Alabama Power

11 Company to Westinghouse so I wanted to make sure that I

le understoou the issue and that I would capture. the data that

10 would be required to be given to Westinghouse for the ERFs

14 and that was one of my functions in this meeting.
/

U 15 Q If I understood though, the first part of your

16 testimony is that you will not testify, you can't testify a3

17 to specific temperatures?

18 A I don't recall discussing a spccific temperature,,

19 no.

20 Q !!o, and then my next question to you is though you

21 knew at the time that you required at least some of those

22 instruments at 240 degrees, is that fair?

23 A (Witness Love.) I'm sorry?

24 Q You knew at the time of the January meeting,

25 January, 1984, that some of the instrumentation using
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,

,A .

terminal blocks would be required at temperatures of 2401.

D: -2 degrees?

3 A (Witness Love.) Vis-a-vis they were at post- ,

4 accident,' required for post-accident mitigation. Yes, I

5 understood that. So did the NRC understand that. In fact,
1
'

6 these instruments are discussed in the FSAR.

, 7| Q Yes, sir, but my question is just if you

8 understood that, you knew'the 240 degrees --
.

9 A -(Witness-Love.') Yes.- I mean -- 1 understood the

10- tail of the profile.
.

1 11 A' (Witness. Jones) And I would j'st like to add

12 that, I mean we are going--back over this again but I think'

r

'13 Mr. Shemanski.has also' agreed that he was in a NRC meeting

14. ;just a few-days before our' meeting and this issue was {

:- 15 - clearly. understood-by the NRC. I mean we left that meeting .

16 on common grounds. They knew as much'as.we did and we knew
,

17' as.much as they did.-

-0 Sir,_I-think the-reason--we're here is to-try to18' -

:

if determine just what'was known. We have your testimony to go

20 on and you gentlemen were there and we have what.'is written

21 iin|your minutes-of February-29th, 1984-and'that is what I i

22- attempting.tofestablish.

_

.Let me go on'to the-next-point. Mr. Love, you:23

24 'hava testified then that you knew that. Also directing your
~

25= attention'now -- I'm sorry?-

1
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1 MR. REPKA: Excuse me. You just recaptured his
, 3_s

'/ \

(_/- 2 testimony and you said "You testified that you knew 'that'"

3 -- whr.t do you mean by 'that?'

4 BY MR. HOLLER:

5 Q Mr. Love has testified and correct me if I am
6 wrong, sir, that you were aware that at least some of the

7 instruments will be required at 240 degrees?

8 A ~ (Witness Love.] Post-accident, yes.

9 MR. MOLLER: Not to cut them off, I'll let --

10 MR. REPKA: No, you can ask your questions. Just

11 when you were recharacterizing a witness's testimony I would

12 like it to be clear what it is you're saying. That's all.

13 BY MR. HOLLER:

14 Q Let me refer now to IN 84.47, which is staff
,7-x
i
\/ 15 ' Exhibit 48. I'll ask if you have a copy of that.

16 A (Witness Jones) What's the Staff Exhibit?

17 Q Staff Exhibit 48.

18 I'm going to direct your attentien_to page three

19 of'four, and the third paragraph of the, discussion.

20 A (Witness Love] Yes.

21 Q If you're with me there, about the middle of that

22 paragraph or -- it's the second full sentence -- begins

23 with: "Although no written response to this notice is

24 required,-it is suggested that licensees and construction

25 permit holders..." -- and it lists to items, one of which is
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'l "to review facilities to determine if terminal blocks are

'(_) 2 used in low voltage applications."

3 And the second is: "To review terminal block

4 qualification documents to ensure that the functional

5 requirements and associated loop accuracies of circuits

6 utilizing terminal block will not degrade to an unacceptable

7 level due to the flow of leakage of currents that might

8 occur during design basis events."

9 A (Witness Love] Yes, sir.

10 Q My question to you, sir, is that, one, yoa were

11 aware of this requirement prior to November -- strike that.

12 You were aware of this notice prior to November 30th, 1985?

13 A (Witness Love] Yes, we were.

.
14 A (Witness Jones] Yes,

.p
t \
's / 15 Q Is it not fair to say then, if you knew you'

16 required a terminal block to function or a circuit with a

17 terminal block to function at 240 degrees, that you would

18 review that to make sure taat the flow of leakage currents j

19 that might have occurred during design basis accident would

20 not contribute to the inaccuracy of that instrument?

21 A (Witness Love] I believe we've already_ testified

22 specifically to this aspect of Reg Guide -- I'm sorry, IEN-

23 84-47, in our previous testimony. And there we indicated

24 that, from our perspecti:re, this is exactly what we had

25 already done. We had identified the instrument circuits,
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1 terminal blocks via our master; list. He had -- and the fact

I | 2 that they were instrument circuits. And we had the meeting

1 with the NRC to spacifically discuss how we were going to

4 handle this issue.

5 A (Witness Jones] And we also documented it in our

6 meeting minutes. So, this issue was djacussed in the

7 meeting in January of '84. So, as we've testified before,

8 when this notice cc.mo out, it was clear to us that this'

9 issue had aircady been addressed and agreed to at thu

10 meeting.

11 A (Witness Love) And we had submitted the values

12 shortly after that meeting. I was involved in the

13 discussions with Westinghouse in preparing the letter to

14 f "tard the data to Westinghouse, as a result of this

f/^N -
V 15 meeting, which we did exercise.

16 I believe Mr. McKinney testified yesterday that

17 the ERPs were revised to include that data.

18 Q Okay. Just so I am clear on this. Is it fair to

19 say, as an engineer, you found it acceptable to use data

20 taken at temperatures between 70 and 120 degrees to support

21 the functioning of a piece of equipment at 240 degrees?

22 A (Witness Love) The sthte of our knowledge at that

23 point in time, we felt that was adequate, and so did the NRC

24 staff.

25 Q Well, now, sir, you can't testify to the NRC what
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1 they thought.

2 A (Witness Jones) They agreed to it in the SER in

3 December of '84. They referenced our meeting minutes. It

4 is clear,.in my mind, that not only do we believe that was

5 the right thing to do at that time, the NRC agreed to it.

6 Q Let's take tnat one step at a time. correct me if

7 I am wrong, but you testified that you do not recall

8 temperatures being discussed during that meeting; is that
.

9 fair?

10 A (Witness Jones) The --

11 A (Witness Lova) Specific temperatures, no.

12 A (Witness Jones) The way we were going to resolve

13 the issuos was documented in our meeting minutes.

14 'Q We will get to that, sir.
,

15 A (Witness Jones) Precisely.

16 Q Mr. Love has answered the first part of the

17 question. If you want to add to that one, please do. But,

18 let me go to the -- so the answer, I take it is no.

19 A (Witness Love] I don't recall. I mean, to be

20 honest with you, I don't recall whether we discussed

21 specific temperatures or not.

22 Q Now, Mr. Jones, in fairness to you, I believe you

23 were referring to what's previously been identified as APCo

24 Exhibit 20. Yes. APCo Exhibit 20; is that correct, sir?

25 This is the-letter of January 29th, 1984?
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41 A (Witness Jont. ; Yes, if that s the January 29th,

) 2 '84 letter, I agree.

3 Q I guess it's even easier if we refer to -- and

4 maybe you gentlemen can help me. I think you've included

5- that pertinent part -- people have been digging for that --

6 in your testimony, haven't you?
)

7 A (Witness Jones) We've testified to this a number

8 of tines.

3. Q I di:ect your attention to page 124 of this

10 surrebuttal testimony.<

11 A (Witness Jones) We're there.

12 Q This is an important point. I will ask your

13 indulgence and get to it. Fair to say -- and we're

1. 4 referring here to APCo's response to t.he NRC comment
b
b) 15 addressed the current leakage of States terminal blocks and

1
16 its affect on equipment within the scope of 10 CFR 50.49; is

17 that correct?

10 A (Witness Jones) That's correct.

19 Q Okay. I'll try paraphrasing and see if you agree '

20 with that. You've told the NRC that you were going to take,

21 using the Wyle test data, that you would attach
n

22 instrumentation of the conclusion of the LOCA test -- strike

23 that. That you would take the leakage current values that

24 were recorded at the conclusion of the LOCA test, and use

25 those in the developmer* of the revised emergency operating
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,

1 procedures; is that correct?

2 A (Witness Jones) Correct.

3 Q And this is what we have written. This in v.3at we

4 have to go on.. So, it's fair to say you told the NRC we're
'

5 going to take that post-LOCA data which the NRC, I think

6 you've testified, knew had been taken, and use that to

7 calculate your EOPs?

8 A (Witness Jones) Right.

9 Q But there's nothing in here that says that you

10 used those Cor terminal blocks at any particular

11 temperature, sir; in that fair to say?

12 A (Witness Jones) No. It's not in there.

13 Q Okay. Is it anywhere else other than --
,

14 A (Witness Jones) No.
Ok / 15 Q So, we have -- before I leave this, just so we'res

16 cicar, this testimony, and we have your testimony that you

17 discussed post-LOCA conditions; is that correct -- during

18 the meeting January lith, 19847

19 A [Witneso Love] We discussed Reg Guide 1.97

20 instrumentation. We discussed the issue of leakage current

21 in terminal blocks, and how should that be handled in light

-22 of the post-accident monitoring instrumentation, and this

23 was.the resolution of that discussion.

24 I meEn, the NRC was aware, at that time, of the

25 Wyle Test Report, unich we used to qualify the States

^"" "'''' * ^** ''^'''''*"'
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1 terminal blocks. The words are clear here. Conclusion of

'() 2 the LOCA test, the leakage values were recorded. ;

u.- :

3 Familiarity with that report and familiarity with this I

4 should answer that part of the qu tion. So, there i

l

5 shouldn't have been any misundersto.tding. I do not believe ),

6 there was any misunderstanding about the data that we were
1

7 going to submit to Westinghouse upon the staff's concurrence 1

!

8 on that approach.

9 We did get the staff's concurrence on that

10 approach.

11 Q I think we covered the other things.

12 MR. HOLLER: Let me turn to the panel, and see if

13 they had any other questions on that?

14 WITNESS JACOBUS: I think you have covered it.

15 MR. MILLER: Thank you for that.

16 JUDGE MORRIS: Let me interject a question because

17 it hasn't been brought up.

18 Would you turn to 50.49, Paragraph J,.and maybe

19 you could' read it out-loud.

20 WITNESS JONES: Yes. "A record of qualification

21 including documentation in Paragraph D cf this section must

22 be maintained in an auditable form for the entire period

23 during which the covered item is installed in the nuclear

24 plant, or is stored for future use to permit verification

25 that each item of electrical equipment important to safety

-
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1 is covered by this section: 1) is qualifled for its

i(]
2 application; and 2) meets its specified performance

D
3 requirements when it is subjected to the conditions

4 predicted to be present when it must perform its safety

5 related function up to the end of its qualified life."

6 JUDGE MORRIS: Did you discuss this in this

7 January meeting, was this the basis for saying that the

8 terminal box needed only to perform post-peak sometime

9 later?

10 WIT!!ESS JONES: Yes, sir. That was clearly

11 understood by both parties that you need to qualify your

12- equipment when they are called upon to perform their safety ,
-

13 functions.

14 JUDGE MORRIS: Thank you.

I/O 15 Excuse the interruption, Mr. Holler.
U

16 BY MR. HOLLER:

17 Q Let me move along in time to November 1987, and

18 the inspection at Farley. Is it fair to say, gentlemen,

19 that if the inspection, the environment qualification file

20 that was presented to the NRC inspectors did not contain

21 reference to the February 29th, 1984, letter?

22 A (Witness Jones) Would you repeat the question?

23 Q- Sure.

24 The February 29th, 1984, letter which was

25 identified as APCO Exhibit 20, my question to you is, with
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1 reference to that, at the time of the inspection in November
!
.n

(v) 2 of 1987, that the environmental qualification file did not

3 contain reference to that letter?

4 A (Witness Jones) Maybe I will defer.

5 MR. REPKA: I will stipulate that Dr. Jacobus has

6 already testified that he never saw it.

7 WITNESS LOVE: But, again, I don't believe that we

8 felt that it was necessary to keep the EQSER in each package

9 of environmental qualification equipment,

10 MR. HOLLER: Yes, sir.

11 BY MR. HOLLER:

12 Q So that there is no confusion in the record,

13 though, I am not referring to the EQSER.

14 A (Witness Love) That is what makes the link to
,37
( ) 15 this letter from the standpoint ol agreement.
v

16 Q That may be, sir.

17 You hevo testified that the SER wasn't there, and

ld I take that as a no that the letter or reference to the

19 letter was not included in the qualification file?

20 A (Witness Jones) In the package, I don't know if

21 it was or wasn't. I need to go back and review the package.
.

22 JUDGE MORRIS: Doesn't the package have a list of

23 contents, wouldn't that be fairly quick?

24 WITNESS JOlkS: Yes, sir. That would be something

25 that we could do. I don't have the index with me.
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1 JUDGE MORRISt Okay.,

2 MR. REPKA For the sake of the record, I think it

3 should be clear that by 1987 the world had moved on, and r

4 APCO Exhibit 52 was, by then, the basis of qualification.

5 WITNESS LOVEt Right. At the time frame of the

6 inspection, as was pointed out here, the basis for ERPs and

7 ERP calculations had already evolved, and we nave testified

8 to that.

9 If you will, the base had changed in terms of what

10 was to be included in the ERPs, and what was in the process

11 of being performed at that time. It had already evolved

12 past that. Instrumentation uncertainty calculations had

13 already started to evolve and were evolving in the industry

14 in at least one other version of the ERPs was already in

15 place at the time of the '87 inspection. ,

16 The ERPs had changed ffom their pre-November 30th,
,

17 '85, conditions based on the next evolution of the

18 instrument uncertainty ERP calculations.

19 WITNESS JONES: If I may, prior to the inspection

20 in the September '87 time frame, I had a discussion with Mr.
,

21 DiBenedetto, and based on his knowledge of audits that were

22 being conducted by the NRC at that time frame, the level of

23 documentation needed to be enhanced in our file, and we went

24 about doing that prior to the inspection.

25 BY MR. HOLLER:
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1 Q Is it fair to say, gentlemen, aren't you telling
4 ,

(m,/ 2 me then that your basis for qualification at the time of the

3 inspection and what you procented to the inspectors was not

4 what you had before, this is something now, is that correct?

5 A (Witness Love) May I just address that, from this

6 standpoint, if you were to go to Farley Nuclear Plant today,

7 the EQ qualification documentation that exists in the file

8 does not look like it did November 30th, 1985. It has

9 progressed as the rest of the industry has progressed, and ;

10 as the expected standard has come up, the level of

11 documentation has como up.

12 So if you were to look at a file today at Farley

13 Nuclear Plant, it would not look like the files that existed

14 at the ti'.no of November 30th, 1985.
. -s

N 15 Q You agree, sir, though, that you had the

16 requirement to maintain an auditable filr, is that correct?a

17 A (Witness Jones) Yes. No question.

18 Q And you will agree that the file that you

19 presented to the NRC inspectors reflected -- if I can use

20 that term for now -- the way you were approaching terminal

21 blocks as of November 1987, is that a fair statement?

22 A (Witness Jones) That is correct.

23 MR. REPKA: And I.will remind Mr. Holler that the

24- basis for enforcement wes, under the modified enforcement

25 policy, compliance as of November 30th, 1985, plus what the
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1 licensee knew or clearly should have known prior to November
,,,

b2 30th of 1985.

3 MR. IIOLLER: I thank Mr. Repka for his

4 instruction, and I will go on.

5 JUDGE BOLLWERK: We are hearing a lot of

6 testifying from counsel. Let's sort of keep it to a

7 minimum. Ma vant to hear from the witnesses. We recognize

8 what the basis of it is.

9 MR. REPKAt I have a feeling we are going off on a

10 tangent, that is all.

11 JUDGE BOLLWERK: All right.

12 BY MR. HOLLER:

13 Q If I may, to my third question, sir and have you

14 not testified that there was no reference en your file tog-

'b 15 the previous qualification?

16 A (Witness Jones) I don't know if that was in the

17 file without looking at the index per se, or whether it was

18 referenced. Obviously, while a file needs to be auditable,
,

19 not every piece of documentation to answer every question

20 has to be in that qualification package. So, we had that

21 safety evaluation, our meeting minutes, where we could

22. retrieve them. Granted, they may not have been in that

23 package. .T don't know. I really don't know what that has

24 to do with.

25 A (Witness DiBenedetto]- Let me add, David, if you
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1 recall, during the inspection both Mr. Jones and I spoke to

)2 two of ths Sandia inspectors, iterating back our position on

3 the use of terminal blocks and how they were being used, and

4 how they were being qualified for application.

5 The first inspector was only there for a day, and

6 he was going to relay this information to Dr. Jacobus.

7 Again, David Jones and I spoke to Dr. Jacobus about

8 qualification for application of the terminal blocks. He

9 kind of indicated that he understood, he agreed, and then

10 the next thing we knew, at the exit interview, or the exit

11 meeting that day, was that there was a problem with the way

12 we were qualifying our blocks.

13 This happened during the audit.

14 A [ Witness Jones] And it was brought to their
Lr
\ 15 attention during the audit. The NRC inspectors were aware

16 of it, and there was a lot of discussion about our

17 historical position on terminal blocks in our agreement with

18 the staff at the exit meeting. So I don't think there was
i

19 any misunderstanding when the inspectors left our site in

20 November '87 what our historical position was on terminal
[

21 blocks.

22 A (Witness DiBenodotto) Let me add one other thing,

23 because a lot happened during that audit. In our trying to

24 support the position and where we were in 1981, '84, '85 and

25 '87, there was semo confusion. Mr. Wilson end Dr. Jacobus
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. 1 both wanted more information, and we requested Westinghouse

V 2 to come in to further elaborate on the reactor protection

3 system, the EOPs that were being generated, and the accuracy

4 of studies that were going on to put it all together and put

5 it back into perspective.

6 Q Now, you've testified as to what information was

7 given, related orally to the inspectors.

8 MR. HOLLER: Let me ask NRC if they have a corrent

9 on that.

10 WITNESS JACOBUS: I guess the first comment that

11 kind of puts it all together is that no temperature was

12 provided to us whera the terminal blocks had to function.

13 If anything was presented, it was merely this argument that

p it functions early, it functions late, therefore, the post-14

b 15 accident data is acceptable.

16 That argument, to the best of my knowledge, was

17 not in the file itself and there was no temperature anywhere

18 in the file that I know of other than on the skew sheet as a ]
s

19 basis for the temperature that these terminal blocks had to

20 function. Therefore, all that I can assume is that the

21 . terminal blocks need to function at that temperature barring

22 any additional data.

23 JUDCE MORRIS: At that temperature meaning the

1 24 complete profile on the skew sheet?

25 WITNESS JACOBUS: The skew sheet summarizes the

n(/ -
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1 data,-gives the peak temperature value. If I see nothing in

2 the rest of the file or nothing is provided to me saying the
,

3 temperature that we actually need these for, I cannot make a

4 determination that they are needed at 240, 260, 300, 309.

5 All I can assume is that they are in fact needed at the

6 temperature as outlined on 8.he skew sheet.

7 JUDGE MORRIS: As I recall now, the skew sheet

8 lists only the numerical peak temperature.

9 WITNESS JACOBUS: That's correct.

10 JUDGE MORRIS: There is also a plot of the

11 temperature profile during the accident.

12 WITNESS JACOBUS: That's correct.

13 JUDGE MORRIS: Was that available?

14 WITNESS JACOBUS: That's normally -- often it'sg
15 attached to a skew sheet.

.

16 JUDGE MORRIS: Was that available to you during

17 the inspection?

18 WITNESS-JACOBUS: I don't recall whether that -- I

19 suspect that that was probably in there. I think I have one

20 now. But likewise, there is nothing on that profile that

21 says it only has to function above this temperature. That

22 profile is merely the profile, and I have no basis to pick

23 off a ver:e of 240 or 260. It's taken us up until the

24 surrebutts1 .estimony to finally figure out what temperature

25 the blocks really needed to work at.
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- 1 JUDGE MORRIS: Thank you.
't

'

^\~ ~.2 MR. HOLLER: Let me -- Mr. Love?

:3 -WITNESS LOVE: Well, I just have a comment. I

4 mean, we have testified in response to this -- to Mr.

5 Jacobus' viewpoints on this already in our testimony, but I

6- would just like'to add, and'I don't have the exhibit number

7 here, but EQ Action Item 67 and 18, which has an exhibit

8- number -- Mr. Jacobus ~did review this document and it does

9 indicate that'for the 1987 RPS/SVAS and ERP setpoints, we

10 were using a value of 1E7 ohms and it did provide references

11 to how we developed that number. So that information was

L12 -available?to him.
13 WITNESS' JACOBUS:. Okay. Let me comment on tt.r. 1

14 :if I'may. I agree that that information was avai'.able to

15 me. That was the data that was taken at 150 degrees
,

16 fahrenheit. Based en that, the only thing I would be'able

:17- .to conclude, using reverse logic, would be saying, therefore

.18 _they-must only need them at.150 degrees fahrenheit'and

~19- below.

-20 We have finally found out on the-surrebuttal

21- testimony.that that is in fact-not correct. Ther are needed

'22 up.as high as1260 at least, perhaps to higher temperatures

23- during!the tr o. lent.

24 WITNESS-LOVE ' :But again,_I would like to state

25 -that the value -- since we are talking about a dynamic
#
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1 process here, a transient process, the way the ERP~

\-) 2 calculations had evolved, they were not -- the method of

3 using a number in the ERP setpoints in order not to bound

4 the conditions, there was some engineering judgment involved

5 in that, and what we had documented was what we believed our

6 basis and what I believe the basis to be for selecting that

7 value to bound the conditions when the Instrumentation would

8 be required to operate post LOCA.

9 JUDGE CARPENTER: Mr. Love, to be sure I

10 understand, would you identify again for me the instrument

11 circuit that's the-most critical here that involves the 280

12 degrees? Which circuit are we talking about?

13 WITNESS LOVE: Okay. For the -- I believe it's on

14 Page 181. Let me get there.,

15 (Pause.)

16 WITNESS LOVE: Okay. Th'. number of 240 degrees

17 and then the post LOCA numbers of 260 I have d_scussed on

18 Page 181. No manual operator action -- and we're referring

19 tc the main steamline break now because this has the higher

20 post peak temperatures, higher than the LOCA profile. For

21 this particular event, the wide range pressure and

22 pressurizer level would be the two signals that would be

23 required for termination of safety-injection, and I have

24 described that on Page 181.

25 JUDGE CARPENTER: Having identified that
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1 particular instrumentation circuit as being associated with
3

y-

( ,) 2 these particular temperature values --

3 WITNESS LOVE: Yes.

4 JUDGE CARPEliTER -- I think you keep saying there

'3 is evolution, and there are a lot of aspects that I see

6 change over time.

7 WITNESS LOVE: Yes.

8 JUDGE CARPENTER But whatever changed that caused

9 any change of view with respect to when that circuit was

10 going to be needed and what was the temperature at that

31 point in time? How was that evolving, or had it just not

12 yet been. looked at?

13 WITNESS-LOVE: In terms of the EOPs, the EOPs that.

i , .14 APCo would have had in place, pre '85 deadline, I believe,

) 15 and, you know, I -- if we were to look at those, they would

16 have had an operator action for termination of safety

17 injection usint RCS wide range pressure and pressurizer

18 level. That would have been there pre '85, so does that

19 answer your question?
,

20 (No response.)

21 WITNESS LOVE: And there would have been some

22 value in those ERPs that would have been determined with an

23 uncertainty band of when that action should take place.

24 JUDGE CARPENTER: But this is to ask the same

25 question in another way, just to make sure I understand: My
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1 real point was, when you had these conversations with the

2 NRC in 1984, was the need for that circuit and the

b 3 temperature likely to exist when that need occurred, part of

4 that discussion, or is th*.s sonething that was identified
-

5 subsequently?

6 WITNESS In 'E: Yes.
,

7 JUvGE CARPENTER: I'm trying to be clear whether

8 it's -- what's evolving (,'ecifically. -

r

9 WITNESS LOVE: Okay, the instrumaatation that

10 would be used to terminate safety injeccion for this event,
,

c

[ 11 that was known, and, I believe, understood, by the NRC as
_

-

12 well as the client and that action was understood; that that
_

13 manual action had to take place was understood in "o -- by
-

14 the staff in the '84 meeting.

[ 15 JUDGE CARPENTER: And tl: 3 staff, at that point in

b,
. ,

16 time took tests at lower temperatures as being adequate for
-

g 17 this higher temperature?
.

_ 18- WITNESS LOVE: Again, the values for the numbers

19 that were assumed back then, the other aspect of this is the
a

20 instrument itself. The instrument itself was believed --

- 21 and we testified to this before -- it had a very large error

22 band.-

23 JUDGE CARPENTER: Luna you for refreshing my,

a
24 memory.

L 25 WITNESS JACOBUS: May I make just one point on
_

(]- ANN RlLEY & ASSOCIATES, Ltd.
Court Reporters_

"
1612 K Street, N.W. Suite 300

nhington, D. C. 20006

(202) 293-3950

l

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



, . .- - -.

2167'

.l. that?~,v,34v
' \_d 2 JUDGE CARPENTER: Yes.

-3 WITNESS JACOBUS: Mr. DiBenedetto has also

4 previously testified that the testing associated with

5 Information b : ice 8447 and 8447 itself, were the first

6 generic information for the licensaes that perhaps terminal

7 blocks really were a significant contributor and that's

8 something you better look at.

9 It's not adequate to treat ~.he sensor all by

:10 itself.

_11 ' WITNESS DiSENEDETTO: We don't disagree that 84-

-12 47 put the utilities on notice about the use or application

=13 ' cfiterminal blocks. What we're saying is that they had an,

' f;,.~s - 14 evaluation in place,-they had a basis in place. They_.

3

$~ I ' 115 reevaluated it when 84-: 7 c me out and said, basically the

16 story ~still remains the same. We have not changed our

17-_ position, and_we feel that the story that was put in place

18 is: adequate in that 84-47 is not a concern to us.

19 JUDGE CARPENTER: I didn't meanito'open up a re-
'

20 _ plowing of each and every furrev. It was just something
~

21' that I didn't remember in this context, and it is that there

~22 was-this guidu.1ce, but it was looked at against the

- 2 3_ ;preobrJpation wit ) the sensor inaccuracy which subsequently

12 4 turned out not to be.a sound position.

25- That's the way I understand the testimony and

?
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~ E( 1
however it-is, we'll dig it-o$ of the record. Let's don't1 -

'

J'A [ 2 recreate more.s

3 JUDGE MORRIS: I want to ask a quick question of

4 Dr. Jacobus, and'you may not be able to give me a quick
,

I answer, and you can think abo':t it and maybe answer later.

6 But in the surrabuttal testi.nony, the temperature of 240

7 degrees which en_ rises to 260 after the cessation of
8 emergency cooling, says that from the temperature profile of

9 the accident, the ambient temperature is that.

10 From what you've told us, and when temperature is

11 decreasing, there's a thermal lag in the block itself, and I

12 would be interested in whether that's minor or significant

13 at that time, at that temperature.

-- 14 WITNESS JACOBUS: I think I can probab y give youi

q(,.-
\' 15 an' answer.to that right now. Basically, at 240 degrees,

16 because the tNnsient peak is so quick, the block probably

17- would not have heated all the way uhrough.

18 So, at 240, it's not clear wnether it would be the

19' internals of the-block would be a heating up mechanism or a-

20 cooling down mechanism. Is that addressing your question?

21 I'm not sure.

22 JUDGE MORRIS: No. I'm interested in the leakage

23 current on the surface, and would there be a lag in the
,

12_4 temperature which would affect that during this downward

25, trend after the peak?

h ANN RlLEY & ASSOCIATES, Ltd.
(/ _
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1 WITNESS JACOBUS: I think that's going to be very
-

g~\
, +-

\# 2 difficult to say because of the -- as I mentioned earlier,

3- the~ time.to come to equilibrium is on the order of an hour

4 or a little more, perhaps. As we looked at the figure-this

'

5 morning, it may even be up as long as several hours, so

6 you're dever really going to attain equilibrium-throughout

J much of this profile, I wouldn't think.

8 JUDGE MORRIS: What you've told me, I think, is

9' that it's very uncertain F.:cause you don't know whether

10 relative parts of the block are hesling up or cooling down

11 at this time?

_ ITNESS JACOBUS: I would have to say that, yes.W12

113- JUDGE MORRIS: Okay, thank you.

14 DY MR. HOLLER:
!]
'# .15 Q .Okay, gentlomen, if I may, let me try something

16 and see if we can get here quickly. Would you agree with me

17 that the data in the Wylie test report 443541 -- this is the

18, test report _on which you relied in 1984 -- does not contain

19 data that would give you an indication of insulation'

20 resistance at -- of a terminal block at 240 degrees?

' 21' I_want to be clear that I'm ndt asking you whether'

s

|

22 or not you' required it; we've been through there. I'm just
.

"
23 asking you, you'll agree ilth me that that data is not in

-24 that test report?

25 A [ Witness Love] The data was:not recorded at that

VX ANN RILEY & ASSOCIATES, Ltd.:
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y h .1 tenperature in the test. report;-that's correct.
.

P(_jf (2 Q And would you agree'that-you cannot extrapolate or

3- .you cannot extract from that report, data that would-give

4 you an-indication of the insulation resistance at 240

'S degrees?

6 A (Witness Love] I'm not -- that was not the method

7 -that was used at that time.

8 Q I understand, sir. I'm just asking you, whatever

9 method you wanted, if that's --

10 .A (Witness Love] I'm not sure. I mean, in terms of

11 trying to develop characteristics for terminal blocks, it

12- appears that there is a characteristic, at least from my.

:13 perspective, that we can develop and that's what we have
1

4 14 been looking at here, is that realistic or not realistic in

Y
A, 15 terms of how it would change with temperature under a harsh

16 environment condition.

17 Q Okay, sir. Let me'try it this way and then we can

18 move on to the next report. Accidents showing'a similarity

3[ L19 to another terminal block that-had been tested in another

:20 test report, can yea find the data in the Wylie test report
a

21 that would give you insulation resistance at 240 degrees for

22 a terminal block?

23 A [ Witness Love] If the information had been

24 recorded in that manner, knowing what we all know today,

25 then we would havs used that data.

W ANN RILEY & ASSOCIATES, Ltd.
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L 1 L- - Q Is that;a'no or a yes,-sir?
'

j-- - - 7

% |,.
' 12 : A: (Witness : Love) - It's not'there.j

__

-

63 Q It's.not there.- Okay, and let me nove on to the

4 CONAX test report which is a report which, I.believe,s you

|5 - indicated that at the time of thevinspection, you referred'

6 the inspectors to as the basir: for the one times ten to the

7 seventh insulation resistance value used-to calculate the

8- next set of EOPs;: is that correct, sir?-

9 A .[ Witness Love] This woulw be IPS-107.,

10' 'Q_ Yes, sir.

-11 -A '[ Witness Love) That is correct.

12 Q'~ I would.ask you the same background. Is there

'

<13= data!directly from IPS-107 that shows what insulation

.res s ance of a terminal block would be at 240 degreesit
, .

-14',

~ '

15= Fahrenheit?-

16 A' [ Witness Love) The data is not specifically there;

Y 17 at that temperature, however,-the. data is there during the

18 cooldown-period of the transient and-it is there during the"

4 .

19- portion of the' simulated post-LOCA testing when the
__

20- containment sprays are operating'and.at the portion tha-

e'

21 would be indicative of what would be the case for whe.n the-~

t

id 221 post-accident monitoring-.would have.to operate.

:23 Q;, I understand that, but we are-putting that aside.
p.

'24c The issue here is-for this value-of 240 degrees,without any<

1

' 2 5 -- reference to-Farley, I|just want to know if you agree with
J

'

' l '' -- - ANN RILEY &. ASSOCIATES, Ltd.
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1 me that the data is not in the CONAX test report that can

,) 2 give you an insulation resistance value for a terminal block

3 excluding --

4 A [ Witness Love) Would you give me just one second?

5 Q Yes, sir, please.

6 MR. HOLLER: Perhaps we could take five minutes.

7 JUDGE BOLLWERK: Mr. Love, is five minutes

8 sufficient?

9 WITNESS LOVE: Five minutes is fine.

10 JUDGE BOLLWERK: Why don't we take a five minute ,

11 break here at this point.

12 JUDGE CARPENTER: I might comment that you are

13 saving a lot of time, you are asking some of my questions.

14 [ Brie f *:r: cess . )

15 JUDGE BOLLWERK: I believe we had a question about

16 the CONAX report that was pending.

17 MR. HOLLER: Yes, sir.

18 BY MR. HOLLER:

19 Q Would you like me to repeat the question, Mr.

20 Love?

21 A [Witnesc Love) I believe the question was 260,

22 was that correct, or 240?

23 Q 260 degrees, or 240, I won't quibble over that.
,

t 24 A [ Witness Love) Data was not report at those

25 specific values.j

!
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1 JUDGE BOLLWERK: Just so that it is clear, the
1 . ~3

(_) 2 exhibit number for that is what?

3 MR. REPKA: Are we referring to test IPS-107?

4 MR. HOLLER: Yes.

5 MR. REPKA: The one page graph is APCO 53, and the

6 full redacted version is APCO 124,

7 JUDGE BOLLWERK: All right. Very good.

8 I am sorry, Mr. Holler, I interrupted you.

9 MR.-HOLLER: Thank you, sir.

10 BY MR. HOLLER:

11 Q Mr. Love, just to make it clear, I think you have
'

12 testified those temperatures were not in there, but I think

13. my specific question to you is, can one determine the
s

-14 insulation resistance for a terminal block at 240 degrees

v/ 15 from the information in the CONAX report or IPS-107?

16 A (Witness Love] This gets back to looking at the

17 method that I used for judgment here. The actual value is

18 not here, no. What I did is, I looked at the test data -

'19 available. I looked at the profile, the environmental

~20 conditions that the terminal block was being exposed to, and

21 it was a PWR profile, which enveloped the Farley conditions,

22 was also conservative, in my mind, in that t m cpray portion

23 -of the test was continued for 240 hours, so the actual spray

24 solution in the chamber was continuously operated while the

25 block was at 150 degrees, or approximately 150 degrees

em ANN RlLEY & ASSOCIATES, Ltd.
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1 fahrenheit at that portion of the test.,~ s
i

2 2 Then, in reviewing that information, which is

3 contained on the Graph No. 1 of that report, I selected a

4 value of IR lower than the value recorded for the aged

5 terminal blocks that were in that portion of the test, and

6 that value was 1E7 ohms.

7 Q I followed along, except for the mechanism of how

8 you got from 150 degrees to 240 degrees?

9 A [ Witness Love] That was based on n engineering

10 judgment that this particular test, the way it was

11 conducted, ar.d the severity of the continuous spray portion
.

12 of the test on the terminal blocks that using a value lower

13 than the value of resistance that they measured with the'

s

99 14 sprays continuously on, in my engineering judgment, was
'' 15 conservative.

16 Q I want to be clear on this, and this is e

4
17 engineering judgment absent an Arrhenius calculation to go

18 from 150 to some higher temperature, just based on those -

19 factors you have told us, nothing else, you judged that this

20 block would have that same value at 240 degrees? ,

21 A (Witngss Love) The block would not have that

#

22 same -

23 What I am trying to explain is, the value of block
.

24 resistance as is evidenced in the SAND report, and also in

25 some of the circuitry that is shown in the summaryg

n ANN RILEY & ASSOCIATES, Ltd.
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' 1 "- - documentation of.the. SAND report,.that report indicates that . *

there_is,~at least it indicated to me that the insulation
~

_2 i -

- -
4;,.-

_

'3 resistance or the leakage current will vary with

4 -temperature, tha't that characteristic exists.

5! What we are trying to do here is put absolutes on

6- - something. It indicated ranges of change, and those ranges

,

-

of change were consirtent within the temperatures-that we-7,

8- are dealing with here at Farley post-LOCA.

9 My-judgment on that was partially based on looking-

10 - at the NUREG for.the transmitter circuit. I believe I

g 11~ Ltestified to that in my testimony, and we can find that

12. . page, Lbelieve.it was page 85.

131 In looking at the transmitter circuit, where the
'

14 cooldown occurred from -- ,

,I -13 : ,Let'me find-that page.

-15- WITNESS LOVE: It's Page 85 in Staff Exhibit 74.

17 I If one observes the transmitter circuit output as it was

18: recorded when the' temperature was decreased in the test
'

'19 chamber,_-this graph-depicts a definite'following of recovery

20 .of'that current' trace with the decrease in temperature.

121 I.h'adjlocked at'this documentation when I was thinking about

22| thislissue.'

23 I'believe also in the SAND 83-1617 data on'Page

:24 - :48,'it..also shows a trace of the insulation resistance-

:25 versu.= a thermocouple te'mperature in'the -- and indicates
,

s
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1 that the insulation resistance will follow the temperature

4 )
Ju,/ - 2 of the block-in a: linear fashion.

3 WITNESS JACOBUS: May I comment on that at this

4 point? Are you finished?

5 JUDGE CARPENTER: Can I interrupt? At a previous

6 gathering, I_tried to suagest the fact that if you think the

7 relationship between one variable and another variable, X is1

- . _
8 equal to A times Y, I think of that as linear. If you think

9 the relationship is something other than that, please don't

10- call it linear because I get confused. If you mean it's

11 exponential: please say exponential. Words here are very

-12- confusing. Ycu said it's linear, directly proportionate.

13- WITNESS LOVE: I'm sorry.

14 JUDGE CARPENTER. Ysa. But I don't know why you._

.U 15- flinch from the briefer, more succinct expression that's

16 equally accurate. Just say it's exponential instead of a

17 lot of words=--

18' WITNESS LOVE: It's exponential. I'm sorry. It's

19 c.xponential.

20 WITNESS JACOBUS: May I comment?

21 MR. HOLLER: If Mr. Love is finished, Dr. Jacobus,

2*e you had a response to Mr. Love's comment?
|

23 WITNESS JACOBUS: Yes.

24' MR. HOLLER: Or a comment to Mr. Love's response.

25 WITNESS JACOBUS: I think, Gene, you have a figure

L
'
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1 ~that I've-plotted using the data on Page 48 that is using a
-

- :q_). 2 log scale to assess if that in fact does indicate linearity.
-

L3 MR. HOLLER: If I may so it will be easier for

4 people to follow, let me mark for purposes of identification

5- Staff Exhibit 84, the graph that Dr. Jacobus has referenced

15 here, and I will allow Dr. Jacobus, while I'm passing these

7 out, if he would, to describe what it is, Staff Exhibit 84

8 .is.

9 JUDGE BOLLWERK: Do we want to give this some kino

10 of title before he descrices it? I think the other one, we

11 ' called-it staff IR versus temperature data. I don't know

12 -what --

13 WITNESS JACOBUS. How about if we call it staff IR

h- ) :14
versus temperature data from Figure 26?

v- 15 MR. . HOLLER: Just so the record's clear, what thes

16 staff has marked for identification as Staff Exhibit 84 is

17 staff IR versus temperatura data from Figure 26.

18 JUDGE BOLLWERK: All right. Let the record

19 reflect that Staff Exhibit 84 has been marked for

20 identification.

21 (Staff Exhibit 84 was marked
22 for identification.]
23 MR. REPKA: I would also like to ask that the

-24 record reflect that we have never seen this document before,

25 and by way of voir dire, I wauld ask the Board's indulgence

h ANN RlLEY & ASSOCIATES, Ltd.
l'y. Court Reporters

1612 K Street, N.W. Suite 300
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_
1 to ask Dr. Jacobus when be prepared this exhibit.

k [ -2 JUDGE BOLLWEl(K: Go anead.

3 -WITNESS JACOBUS: I prepared this document in

4 response to the Alabama Power Company surrebuttal testimony

5 that claimed Figure 26 demonstrated a linear relationship on

6 a log scale, and I plotted this data to see if that, in

7 fact, appeared to be the case to me.

8 MR. REPKA: Okay.
-

9 MR. HOLLER: So the record la clear, Dr. Jacobus,

10 is the purpose of this document just to illustrate the

11 points that are included in the data source?

12 WITNESS JACOBUS: It includes the raw data that I

13 chose from Figure 26 in the top left corner. The
k

g _ 14 temperatures go 172, 160 and 150. And I chose IR datapoints
t 1

V .15 as-shown on the figure and I plotted them to see if it

16 appeared linear, and it does not really appear very linear

c -17 to me.

18 WITNESS LOVE: This is for 170 to 150? -

o

19 WITNESS JACOBUS: This-is for 172 down to 150.

20- JUDGE MORRIS: To help Dr. Carpenter, we will say

21 for the record this is a semi log plot.

22 WITNESS LOVE:- What I'm trying to explain is by
c

23 view or looking at this document back in the time frame when

24 it came out. I have plotted also in more detail the ES-25

25 thermal blocks on my figures IR-1 through IR-3, and I
C

t- ANN RlLEY & ASSOCIATES, Ltd.
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11 _believe I'also show that the higher temperatures that the
_ j , s)(
VN '' 2 Sandia: data indicates, that it is no longer a straight line

3 on a semi-log plot, but in the temperatures of interest to-

4 Tarley, the Sandia data indicates that it is -- it does

5 exhibit linear charactcristics on the semi log plot.

6 WITNFSS JACOBUS: I simply made this plot in

7 response to the comment that Figure 26 demonstrated tns

a insulation resistance increased linearly on a semi log scale

9 as temperature came down, and I don't seem to believe the -

10 that's the case.

11 WITN2SS LOVE: But I believe I can draw a line

12 .through those three plots -- those three peints if I

13 consider a best fit. But be that as it may, I -- what I'm

j/~x 14 trying to explain is my reasoning -- I believe what I was

"O 15 asked was for some insight into why I was considering a

16 value of 1E7 in the time frame when that value was

17 determined, and I was simply referring to items like page 48

18 and like page 85 to indicate a phenomena which was not

19 discussed very clearly in the Sandia documentation or the

20 documentation that was discussed in IEN-84-47.

21 The positions that seem to be being taken are ones

21 of only concentrating on this data at the worst case peak

23 temparature values that are indicated in this report rather

-24 than looking.at the relationships that this data indicates

25. when viewing it in terms of the cooldown of the terminal

W ANN RlLEY &' ASSOCIATES, Ltd.
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1 block.-W
d_/ ' 2 WITNESS JACOBUS: There are two things I'd like to

3 respond to: They have.never said or implied that data from

4 the worst case peak teppe* are of the Sandia data is the

5 only date that should bt cansidered, or that it should even

o 6 be used at all.

7 _The second 'hing is, my understanding-from page

8- 172 of the Alabanc Power Company surrebuttal testimony is

9! that Figure 26 on page 48 of Staff Exhibit 73 was presented

10 as supporting the question; is there any other information

11 in-Sandia 83-1617 which also indicates that IR is linear

12 'with respect to temperature?

13 WITNESS LOVE: All I'm aying is, I believe there

14 is data in the Sandia report tb- indicates that effect.
j,_

15 WITNESS JACOBUS: Here. I've plotted that data,u-

15 and if you want to use that to stay that the insulation

17 resistance is linear on a semi-lag scale from 175 down to

18 95, I just don't believe that.

19 WITNESS LOVE: We do not need to operate the

20 terminal blocks at that upper extreme.

21- WITNESS JACOBUS: I agree.

22 MR. HOLLER: I think, unless Mr. Love has

23 something more, Dr. Jacobus' positions are there for the

24 Board to --

25 WITNESS LUEHMAN: I have one comment on that.

. ANN RILEY & ASSOCIATES, Ltd.ses;
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' l' It's,--we define what the -- I guess Alabama Power's position
., h -.

\ | '2 is that they have this -- they'll secure the safety

'3 injection at 240 degrees, 260 degrees, somewhere in there.

4 My question is -- I guess my comment is, in their EOPs,

5 operators -- we seum to have somehov limited the discussion

6 just to those instruments that would be involved in that

7 specific function in that specific temperature range.

8- I guess-my comment is, I think that the EOPs that

9 Frtriey had required operator action, operator monitoring of

10 other parameters during the accident scenario and it -- tha*

11 they were required to take action, if necessary manually,_to

12. ' mitigate the consequences of an accident.

-13 Those instruments would be things like steam

3g -14 generator level ~. They'd have to monitor aux feed flow and
k,,'-

- _15 steam generator level and take whatever manual actions were

16 necessary right after the initiation of an accident, and

-17 it's_not clear to me, if we've defined what temperatures

18 those potential mitigation issues might take place.

19 BY MR. HOLLER:

.20= Q Mr.. Love?

21 A (Witness Love] The two p rofiles that I have used

'22 from the accident analysis result in the most severe

23 -temperature profiles and in the containment, and they are

24 tthe basis for the EQ qualification program. The things that

25- you are talking about in terms of the whole realm of events

yr- - ANN RlLEY & ASSOCIATES, Ltd.
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1- discussed in the EOPs, would not result in temperature and
f\
D(_/ 2 profiles of this severity.

3 They are - just for instance, aux feedwater flow

4 is a variable that is measured from instrumentation outside

5 of the containment. The containment pressure response is

6 measured by a remote tranrmitter that has a sensing line and

7. terminal blocks are located outside of the containment.

O What I have tried to address aere were the

9 relevant post-accident monitoring actions that would be

10 required for the event that woulu subject these instrument

11 -terminal blocks to the most severe, most limiting

12- containment temperature responses.

13 The other -- there-is a whole myriad of scenarios-

, 14 of events which the EPPs are designed to take care of,
.Nh.i
k /: 15 .however, none of'those events will result in temperatures -

16 -temperature profiles that are used for this -- are this

17 severe, and that's why these profiles were selected as the

-18 basis for-environmental qualification.-

19 Q Let me j dst ask you, Mr. . Love, is it fair to say

20 then that your testi:nony is that you would not need to look

21 at -- the operators would not need to look at instruments,

22- other instruments during the myriad of accidents -- let me

23 rephrase it for you. It looks like you were confused by the

24 -question.

-25 Is it your testimony, or you do not disagree that

(p 4 ANN RILEY & ASSOCIATES, Ltd.
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1 in monitoring an accident, operators tsuld be required to
:\O 2 look at instruments that employed these terminal blocks at

3 temperatures greater than 200 degrees?
s

4 A [ Witness Love) I guess I'll just go back to

5 (b) (1) again, safety related electric equipment. This
,

6 equipment is not relied upon to remain functional during
,

7 design basis events to ensure the integrity of the reactor

8 coolant pressure boundaries and the capability to shut down

9 this reactor and maintain a safe shutdown condition and the

10 capability to prevent or mitigate the consequences of

11 accidents that could result and potential offsite exposures.

12 I'm not sure what you're asking me. What I'm

13 .saying is that --

i(' 14 Q Let me try it this way.
'
'

15 1 [ Witness Love) Okay.

16 Q Are you suggesting that because there's an

17 automatic tunction, that the operator then is not required

18 to look at an instrument that is measuring parameters that

19 will be addressed by that automatic function?

20 A [ Witness Love) I'm saying, for these evoats,

21 there is no operator action prior to peak LOCA that is

22 required, nor would he take to mitigate these everts. In

23 other words, he would not by his ERPs, take operator actions

24 for these events, pre-peak temperature.

25 Q Are you talking about --
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1 A (Witness Love] For the specific events.s
- i,

'

2 0- Yes, sir, you to1d me there are no automatic
~

' - '

3 actions for those events?

4 A (Witness Love] No, I did not say that. I said

5 manual operator actions.
T

6 Q Understood, sir. My question to you is, would not

7 the operator still be monitoring his instrumentation,
,

8 notwithstanding the automatic functions?

9 A (Witness Love] There are many, many -- the answer '

10 is yes, but the -- we must put *.his in context. Reg Guide

11 1.97 addresses many, many vhriablus for -- that are

12 avellable in terms of instrumentation, to monitor for these

13 events.

(r S There are diverse -- by the very nature of the way14
'

- 15 that'ths instrumentation is developed and designed, there

16 are diverse monitoring points which will be used by the
4

17 operator, and the intent is that if there is an ambiguity in

18 one device, he will have another device pointed out to him

19 to resolve that artiguity, and the majority of these

20 transmitters and devices are not located with terminal

21. blocks inside the containnent, p
'

22 For example, things like core exit temperature ,

/

23 which is a very important parameter, is -- Alabama Power

24 Company has probably spent very much money as a result of

25 Reg Guide 1.97 to put in a system of cabling which will not

1(3 ANN RILEY- & ASSOCIATES, Ltd.
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1 bo subject to this issue.
f~y( ,) 2- WITNESS JONES: I'll just add, I don't feel like

3 the scope of Reg Guide 1.97 equipment is at issue here. I

4 think we know what the scope is, and thatts been approved.

5 I think it's a matter of now, these pieces of equipment that

6 is in our scope, will they perform when called upon?

7 I'm not sure why we're asking --

8 WITNESS LUEHMAN: I guess the reason I posed what

9 I did is I agree with Mr. Love that if you have a design

10 basis accident, the - there is not going to be any operator

11 action initially -- that it's going to be automatic

12 functions. However, the EOPs are designed such that if an

13 automatic function does not take place, that certain manual

14 operator actions are going to be required. And if he
,_

(_) 15 doesn't know which instruments he can rely on, how are those

16 actions going to be initiated?

.17 WITNESi JONES: I don't think anyone is claiming

18 here that EOPs have a lot t .' instrumentation, and a lot of

19 instrumentation available to the operator. But that does

20 not necessarily mean that every instrument that's in the EOP

21 procedures is an EQ piece of equipment.

-22 WITNESS LUEHMAN: I agree with that. I am just

' :2 3 saying we haven't -- we've seen -- my only point is we seem

24 to have concentrated on the inst: unents that are necessary

25 to secure from safety injection. My question is then what

t ANN RILEY & ASSOCIATES, Ltd.
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1 is Alabama Power's position relative to which instruments do
Y'}(/ 2 require environmental qualification then?

3 WITNESS LOVE: It's in our Reg Guide 1.97.

4 MR. HOLLER: Let me suggest, unless the Board -- I

5 think the positions are out there -- unless the Board has

6 specific question on this point that hasn't been addressed,

7 that we might move on.

8 (Judges conferring off the record.)
-

9 JUDGE BOLLWERK: No.

10 BY MR. HOLLER:

11 Q ' Mr. Love, a slight transgression. I think we had

:12 arrived at the potut of the original question. And that was

13 deriving from the information in the CONAX test report --

14 the-connectron terminal block -- if you could determine the,

,) 15
I( value_of 240 degrees what -- the insulation resistance.

16 That was the question. Do you agree with that sir? And you

17 explained for us the basis for your engineering judgment.

18 It is in the record. I would just ask you is there anything

19 else, in addition to the things you described for us that

20 you used in performing that tagineering judgment?

21 A (Witness Love] I believe that is also -- the

22 tamainder or the basis for that judgment, I believe, as

23 documented, was in the EQ Action Items 067 and 0018, as well
,

24 as -- at the time.

25 Q Yes, sir. And now response --

ANN RILEY & ASSOCIATES, Ltd.yq
Q Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950

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



_- _____ -

2187

,--
1 A (Witness Love] And that's -- I don't know the

V' 2- exhibit number on there.

3 MR. REPKA: APCo Exhibit 52,

4 WITNESS LOVE: APCo Exhibit 52.

5 MR. HOLLER: New --

6 WITNESS LOVE: I believe -- I'm sorry,

n 7 MR. HOLLER: ~ Yes, sir?

8 WITNESS LOVE: I believe also that we expanded on

9 that, due to additional questions which arrived in the --
!

10 after the inspection, we expanded on it in the APCo Exhibit

11 59 at the November 24th, 1987 meeting. There is an

12 additional expansion on the judgments applied, and the basis

13 for those judgments in that document.

14 BY MR. HOLLER:p)i
'U 15 Q Okay. Just so I can put this in perspective. At

16 the time of the inspection -- at the time of qualification -

17 - strike that. Let me just put this in perspective. The

18 original question was what do you find in the CONAX test

19 report. And the answer to that is engineering judgment,

20 based on the things that you've described -- that you've

21 looked at?

22 A (Witness Love) That report, plus these other --

23 other documents that I have described. Yes.

24 Q And, of course, that report and these other

25 documents were generated post-inspection; is that correct,

w ANN RlLEY & ASSOCIATES, Ltd.
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- 1 sir?

2 A (Witness Love) The only document that was

3 generated post-the week of the inspection was the JCO -- the

4 additional data that was provided at the November 24th, 1987

5 meeting.

6 Q Okay. I can go two ways here. Let me -- let me

7 come back to that, if I may and just to finish going through

8 here. With regard to the General Electric EB-151B terminal
_

9 blocks --

10 WITNESS JACOBUS: CR-151B.

11 MR. HOLLER: CR -- thank you. CR 151B terminal

12 blocks.

13 BY MR. HOLLER:

- 14 Q Is it fair to say the basis for the qualification

'S 15 -- strike that. Let me ask it to you this way. Which

16 report would you look to if I were to ask you for data

17 regard -- or data regarding the insulation resistance of a

18 terminal of a GE CR-151B terminal block of 240 degrees?
~

19 A (Witness Love] Well, again, I -- the document

20 that would have been available in the 1987 inspection, to

21 e:: plain the 1E7 value and my application of that to the CR-

22 151B, as well as to the States block, would have been EQ

23 Action item number 6718.

24 Q Is it fair to say then that you would have gone

25 back to the CONAX test report as the underlying data to look

g ANN RILEY & ASSOCIATES, Ltd.
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1 for? You've alreaay explained how you would go through tat
,7
u

k.) 2 process?

3 A (Witness Love) Yes.

4 MR. HOLLER: Okay. Let me go back then to the

5 APCo Exhibit 59, the EQ action items 018 and 067, and ask

6 Dr. Jacobus if he has a response to that, as far as

7 providing a basis to reach a temperature of 240 degrees --

8 or the insulation resistance value of 240 degrees at the

9 terminal bicck?

10 WITNESS JACOBUS: If I -- you mean the reason why

11 240 degrees is the value that should be used, or if there is
~

12 date in there to support --

13 MR. HOLLER: No, no, no. Let me make this clear.

14 I think Mr. Love has test! fled that he would, in his,7

15 engineering judgment of which he took the CONAX test report

16 data -- some of that is included in what's been identified

17 as APCo Exhibit 52. I would ask if you have any comments on

418 if one can take the CONAX test report data, using the

19 reasoning that is in APCo Exhibit 52 and arrive at an

20 insulation resistance value of a terminal block of 240

21 degrees?

22 WITNESS JACOBUS: I think that is clearly a fairly

23 big leap of faith to do that. We have all heard, in

24 testimony how important the temperature is to the insulation

25 resistance of the terminal block. And if the temperature is

,
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? 1. the-most important_ factor,.then it is clear to me that you
7_

-

- ( [ .2. should use data at a reasonably representative temperature

-- 3 'for'the actual conditions that will exist. That is without

4 ' going to the further questionsof how and why we define a

5- : design basis accident.

~6 iI think-Gene will be covering that later in his'

t-
7 cross examination.

8 BY MR. HOLLER:

9 Q I'll just ask if he has any comment on that.- Then

10 we cantmove on from here.

11 A (Witness Love.) :The only comment that I have is

12 that I believe that the Sandia data which was also available

13 at this time frame but could not be used I believe as was '

14 testified to earlier somewhere in this proceeding was not
t(-)
(_s/ 15- permittedi to be used as an EQ qualification document.

16 I believe from my review of that data that it s_

cl7 supports the judgment that I made for'that temperature, that
a

18 my selection.of 1E7 chas was representative to the point

-19_ that-there-would not have been any impact on the ERP values.

12 0 We have also established that the ERP values could
_

21 have had a value as Jow as SES ohms and not have had any
4

22 effect on the values-that.were in there for the operators to-

23 .use.

:2 4 - Q okay, sir. So before we leave this, and we are

25 close to leaving it, so as_not to confuse things though,

j,3 ANN RlLEY & ASSOCIATES, Lhd.
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1 whether the-value'of the one times ten to the seventh or
1 , .y

LT :2 five times ten to the fif th for insulation resistaltne, that
,
-

,

-3 would.;not~ change the methodology you dascribed for us of how

4 you would approach that from the data'that was in the CONAX
i 5 test' report,-is that correct?

6 A- (Witness Love.) What I have described to you is

g .7 the. approach that I-took in 1987.
y

8 Q Okay. I'm going to leave the CONAX test report

[ -9 then. I think we'are fo'2 sed.in on the Sandia information

-10- and I'll ask you,-in the interest of time I am going to go

11~ -and ask you having heard the testimony this morning, will

12 you agree with me that the terminal blocks or rather that

!? 13 the insulation resistance values teken at 95 degrees

14: . Centigrade in the-Sandia tests, and I am referring to Staffsp;
Of 15 -Exhibit No. 73, were taken at dry conditions? I am just

.16 :asking;

17 .A- '(Witness Love.) Mr. Jacobus has testified to

-18 that..

.19- A- (Witness Jacobus) Actually I didn't testify

120 . exactly to that -- relatively dry conditions. The terminal
,

- 21- block was hotter than the environment moisture would have a
't

22 tendency.to e''a;oratu.

23 Q My point-in asking, Mr. Love, is just to -- if-in

24 ; fact'you do not agree with that or having heard that data

25~ that --
ar
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1 A (Witness Love.) I don't have any additional
f~N- (,) 2 response on that particular temperature point.

3- Q And you have agreed -- strike that.

4- You have testified that of course you did not rely

5 on Staff Exhibit 73, the Sandia report, for the3

6 qualification of the blocks. That's a fair statenent?

7- a (Witness Love.) We did not rely on that. That

8 data was available.

9 .Q I understand, and so you looked to that data as

10 if, if I may use the term, a separate source to confirm or

11 to verify the results you had obtained through your

12 analysis, is that correct?

13 A (Witness Love.1 I believe that the data supports

14 the analysis that I made, the judgment that I made on the

V ' ' 15 3E7 ohns.

16 Q All right. That leads ce to two parts.

17 The first question would be then if you are

18 looking at it to rely on it then -- strike that.

19 If you are looking at the Sandia report to verify

:20 what you separately have done, is it fair to say then the

21 issue is the validity of the information in the Sandia

22 report or the validity of understanding the information in

23 the Sandia report?

24 A (Witness Love.) From the verification standpoint,

25 .that would see to be what this issue is about, yes.
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1 Q Yes, sir, and you would not disagree with me if I
|

2 said that, if the validity of the underlying information you

3 used from the Sandia report ware shown to be other than you

4 thought, then that would remove the value of that as a

5 comparison document?

6 A (Witness Love.) If I have made errors in

7 interpreting that particular data as I understood and those

8 errors were significant to my conclusion, then that would be

9 correct.

10 Q And, sir, lastly then, since you did not rely on

11 that for qualification, then your -- let me strike that and

12 try it this way.

13 What I am driving at is that you have already

14 testified that you did rely on that so if it turned out in

15 fact not to be what you thought, then you would have to rely

16 on your original analysis that you did, is that correct?

17 A (Witness Love.] If for some reason it is

18 deternined that the Sandia data does not support or refute

19 the data that ' have, the analysis that I had used was as

20 documented in EQ Action Item 67 and 18 in 1987, yes, that is

21 correct.

22 Q Fair enough, all right.

23 -MR. HOLLER: At this point I -- if I could take

24 just three minutes, if the Board wants --

25 JUDGE BOLLWERK: Should we take a ten minute

ANN RILEY & ASSOCIATES, Ltd.
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-q 1 break? How's that? >

\s- 2 MR. HOLLER: Well, sir, if I may, with the Board's

3 permission, there is a minor, a relatively minor issue here

4 in view of the testimony that I do not intend to go into it,

5 however to set the record straight, it is the Staff's

6 position there may be some dimensional miscalculations with

7 regard to the testimony on similarity of blocks.

8 I do not intend to at this time go into that

-9 discussion for a similarity argument but I think we'd set

10 the record straight and during the break if we maku Alabama

11 Power Company aware of that, we could perhaps stipulate to

12 the correct figures-and save ourself a lot of time.

13 JUDGE BOLLWERK: How much time do you need?

14 MR. HOLLER: We'd need a longer break if do that.
-(

- 15 JUDGE BOLLWERK: All right. Fifteen minutes is

16 enough?

17 MR. HOLLER: That should be enough to accomplish

18 that, yes.

19 JUDGE BOLLWERK: All right, fifteen minutes. Why

20 don't we take a fifteen minute break.

21 We will come back at five till 4:00.

22 MR. HOLLER: Thank you, sir.

23 (Recess.]

24 JUDGE BOLLWERK: I think there was a question

25 about a possible stipulation or something that you were

P3 ANN RlLEY' & ASSOCIATES, Ltd.
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l

- - 1 trying to arrive at an agreement about?

p(_j.
- 2 MR. HOLLER: Yes, sir. I think this may help

3' things. ;

4 BY MR. HOLLERt

5 Q Mr. Love, I would like to direct your attention to

6 your surrebuttal testimony at page 199. During the break,

7. we had pointed out that there may be some dimensional -- I

8 don't want to misphrase this -- some of the dimensions may

9 be not as indicated there.,

10 . I think you were in agreement, and I will turn the

11 question over to you now, sir, if you want to explain that.

12 A -(Witness Love) Yes. As stated on page 199 of our

13 surrebuttal testimony, we had, in response to Dr. Jacobus'

. 14 discussion on similarity in the step height, we provided a
. ,I.O

s_/ 15 sketch based on the drawings that we had available in makingl

16 some assumptions which we discussed in the notes regarding

17 the various terminal-to-terminal ways of determining the

18 distances from terminal point to terminal point.

19 Since we-have received a current block, what we

20 did is, in anticipation that this question may come up, not

21L that we feel it is significant, but we did revise this

22 sketch based on the as-built dimensions of this block. So

23 we would be glad to submit that into evidence as another

24 sketch of this. block with measurements made on this block.

25- MR. REPKA: At this point, I would ask that Mr.
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1 Love and Dr. Jacobus and the Board to be handed what we have

2 marked.as APCO Exhibit 135, and ask that that be-marked for

3 -identification.

4 I would state that we discussed this.at the break,

5 and the parties ~are prepared to stipulate that this drawing
,

6 shows dimensions that the parties agree to.

7 Is that correct, Dr. Jacobus?

8 WITNESS JACOBUS: Yes, within reasonable

9 tolerance.

10 JUDGE BOLLWERK: This is a drawing of the block

11 as-built, which is the one that we have ao an exhibit?

12 MR. REPKA: Which is APCO Exhibit 134.

13 MR. HOLLER: That is correct.

14 ' JUDGE BOLLWERK: Let the record reflect that APCO
f

\ 15 Exhibit 135 has been marked for identification.

16- (APCO Exhibit No. 135 was

17 marked for

18 identification.)

19 MR. REPKA: I will go ahead and move that it be

20 admitted into evidence.

21 JUDGE BOLLWERK: Any objection?

22 MR. HOLLER: No objection.

23 JUDGE BOLLWERK: Then APCO Exhibit 135 will be

24 received in evidence.

25 (APCO Exhibit No. 135 was

jf.- -
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1 -' recoived in evidence.)g
.

-_d 2 BY MR. HOLLER:

3 Q Mr. Love, just a couple of quick questions. Do

4 you remember in your testimony before you had arrived at a

5 value of a characteristic dimension of the block?

6 Do you recall that, sir?
,

7. Do you recall the characteristic dimension of the

8 block?

9 A (Witness ~ Love) Are we referring now to the

10 similarity analysis?

11 Q Yes, sir.

12 A (Witness Love) Which portion of it?

13 In my testimony, I described this figure which is

t 14 contained on page 199, is that what you are referring to?

15 Q Yes, sir.

16 Let-me ask you the questien this way, from your

17 calculations, can you come up with what could be called the

18 characteristic dimension of the block?

19 'A. [ Witness Love] .The purpose of the surrebuttal

'20 testimony and including this figure was to address the

21 theoretical discussion that Dr. Jacobus had provided about a

22- step height of one foot, and I was simply trying to put that

23 back into perspective to show that the dimensions could be

24 measured in various ways from pole to pole, and all those
.

25 measurements were significantly less_than a foot, and were
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_

basically equivalent to the EB-25, the CR-151B, and the
.

1

2 States terminal blocks.

3 I believe in my testimony, I stated that that

4 should not be surprising in that these are all 600 volt

5 terminal blocks, and that, in itself, will dictate a

6 relative terminal spacing in order to have a 600 volt

7 rating.

8 Q Let me try it this way. Let me refer you to APCO

I
9 Exhibit 52, which was the response to the EQ Action Items 18

10 and 67.

11 A (Witness Love) Yes.

12 Q On page 3 of 4 of that document, Bates No. 63374,

13 I believe under the Connectron NSS-3 block it lists a

14 center-to-center spacing of poles at .320 inches. Is that
,

15 correct?

16 A (Witness Love) Yes. I explained in my testimony,

17 in fact, ) this package, there is a drawing of the terminal

18 block that was included in this package, and from that -

19 dimension drawing that spacing was obtained. So that. War

20 the number that I used here for comparison purposes, but the

21 document package contained the dimensional data for the

22 terminal block as a part of the back up f or the package.

23 Q I am referring to APCO Exhibit 135, which is the

24 drawing of the actual block, is that correct?

25 A (Witness Love) Yes. ,
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: _ 1 - Q And do I. read it correct then tnat center-to-

\~ - 2 _ center' spacing'at the poles would be --

3 A (Witness Love) It is .4 as opposed to .32.

4 The dimension that I was referencing from the

5 original drawing in the analysis was the center-to-center

6 spacing. As indicated on this drawing, the ceasured value

7 we got from the as-built was .4 as opposed to .32

8 Q Fair enough.

9 WITNESS JACOBUS: Let me clarify, the number .32

10 as reflected in the Connectron literature, is the interior

11 dimension, not including the thickness of the barrier, that

' s why the difference between .4 and .32.
'

i12

13 WITNESS LOVE: I will concede .32 versus .4.

14 WITNESS JACOBUS: Then-we had the further concern.y-)
' 15 -that there is the difference in height.so that the center-

16- to-center spacing for the Connectron block really isn't the

17- relevant parameter.

18- I think now you have come up with .72 as a roughly

19 comparable parameter on the Connectron block.

20 WITNESS LOVE: Yes, that is correct, based on the

21~ as-built dimension, but I am comparing that to one-foot,t

L 22 which was the . o.*tirel discussion.

23 MR. - HULLER: Fair enough. I think we are almost
i

L 24 there.
E
! 25- BY MR. HOLLER:
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-1 Q With Dr. Jacobus' clarification, I will refer you
Tq-(_j 2 to your statement in APCO Exhibit 52 on page 3 of 4 below

3' the-table, and I-will read it, "As shown above, all of the

'4 installed instrument boot terminal blocks have superior

5 significant characteristics to the NSS-3
,

,

6 A [ Witness Love) I was ;.idicatit.q various

7- parameters there,'not just the center-to-center spacing, bv.t

8 I also, in discussing this, referred and contained in this

9 package the dimensional data ?.nd additional information on-

10 all these terminal blocks.

11 Q- Fair.enough, sir.

112 - Hy-question to you would be, in view now of having

13 calculated from an actual terminal block, is it stil] your

.

14- testimony that all the installed instrument- loop terminal

) 15' ' blocks have superior significant characteristics to the NSS-
'16 3: block?

17 A .(Witness Love] I still believe that is correct

18 for the purpose of instrument accuracy, which is the topic

19 at issue.

' 2 0. MR. HOLLER: Dr, Jacobus, do you have a comment?

21 WITNESS JACOBUS: I would just note that the

22- relevant dimension'on APCO 135 appears to be .72, and the

23 original value used in the similarity analysis was .32.

24' WITNESS LOVE: The original value used in the

25 similarity analysis was, I was merely --
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1 In this evaluation which consists of more than
,
,

(.) 2 this page, as I stated earlier, there is data on the

3 terminal blocks as part of this package. I was doing a

4 comparison of the side-to-side values or pole-to-pole

5 values, and the value that I picked of .32 is the dimension

6 off of that block, or .4, if you will.

7 But the point of significance here is that it is a

8 600 volt terminal block, and the spacings are all basically
_

9 equivalent because of that electrical property,
i

10 WITNESS JACOBUS: I might just note that I don't

11 see that on this diagram. I see superior significant

12 characteristics.

13 WITNESS LOVE: Well, you're only looking at this

14 particular section. You need to look at the complete

''u) 15 package.

16 MR. HOLLER: Fair enough. Unless the Board has

17 some other questions on the similarity of the blocks and the

18 dimensions, I have none.

19 JUDGE CARPENTER: While I can't really believe

20 that a factor two is the biggest uncertainty in trying to

21 qualify these blocks, the Board just, first, had a chance to

22 look at these blocks today.

23 I've turned this connection NSS-3 upside down and

24 I see the conductors are not spaced as far apart from each

25 other as they appear to be when I view it from the top. Is
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1 that a misimpression on my part?

(
Q 2 WITNESS LOVE: I do not believe so.

3 JUDGE CARPENTER: So that, in fact, the difforence

4 between the blocks is not as large as one would infer from

5 looking at the top of the block

6 WITNESS LOVE: That is correct.

7 JUDGE CARPENTER: But you didn't pay any attention

8 to that in your analysis.

9 WITNESS LOVE: I used the .32 or the .4 number,
~

10 that's correct; .4 as-built measurement.

11 JUDGE CARPENTER: Would it make any difference if

12 you really did look at the bottom of it?

13 WITNESS LOVE: It's actually a better comparison.

14 I'm not sure -- in other words, that is where all of the
t

(j_ 15 points are on the same level.

16 JUDGE CARPENTER: I withdraw the question as being

17 patently obvious.

18 MR. HOLLER: Let me move -- draw your attention to
,

19 Staff Exhibit 83, which was passed out this morning, and, in

20 particular, Page 3 of Staff's Exhibit 83, Staff IR versus

21 temperature data.

22 BY MR. HOLLER:

23 Q I'll address this to Mr. Love or l'll let anyone'

24 else on the panel who wants to respond answer it. Mr. Love

25 -- I'm sorry, do you have it?

-
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1 A (Witness Love) Yes.

2 Q My question to you would be in your engineering

3 judgment, are the exponential plots of insulation resistance

4 versus temperature indicated on Page 3 reasonable in light

5 of the data that I think we all heard Dr. Jacobus explain

6 and that is plotted on Page 3 of Staff Exhibit 83?

7 A (Witness Love] I'm looking for a page number.

8 Q It's the third page down, sir. It's the one --

9 just so there's no question, it has the identification of

10 the various points in the upper lefthand corner.

11 A (Witness Love] And you're referring to the TB-9,

12 EB-25, Phase II plot. Is that the plot we're referring to?

13 Q Yes, sir. From the two exponential plots that are

14 indicated.

15 A [ Witness Love) That appears to be the plot that

16 we used in thc JCO.

17 Q Yes, sir. But my question to you is is it still

.18 your testimony that, in your engineering judgment, that
_

19 those plots are reasonable in view of the other data that's

20 on this plot -- pardon me -- on this graph?

21 A (Witness Love) The other data has not changed my

22 opinion, no.

.23 MR. HOLLER: I would just ask Dr. Jacobus if he

24 has any comment.

25 WITNESS JACOBUS: Well, I would simply note that
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1 it's fairly clear to me that those straight lines are much

2 less conservative than any of the other data from any of the'

3 other tects might suggest.

4 I will also note that, for the record, the points

5 labelled Solomon EB-25, the point at 121 degrees C labelled

6 Wyle ZhH, and the point at 127 degrees labelled GE Test ZWM

7 and GE Test CR-151, that all of those data points were taken

8 prior to those terminal blocks ever having been exposed to

9 temperatures in excess of the temperature that that data is

10 reported at.

11 Therefore, we have -- we should have no arguments

12 that there was permanent damage to these three particular

13 blocks via exposures to previous cycles of DBAs or whatever

14 you may wish to call that.
p
4' 15 WITNESS LOVE: My problem is simply this. In

16 looking at terminal block data as it has been made available

17 and has been available in the industry, I have tried to look

18 at it froa the standpoint of one test at a time and I've

19 tried to look at it from the standpoint of trying to

20 determine how the insulation resistance in that test

21 responded to the transient conditions of that test, rather

22 than trying to -- and lock for a correlation of that as

23 opposed to trying to pick discreet points at temperature

24 values from very many different tests and then plotting them

25 on one graph,
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1 That -- from my understanding of this perspective,

.f%y ,) 2 that tells me nothing. I'm sorry.

3 MR. HOLLER: If there are no additional comments,

4 I intend to just give the opportunity to Dr. Jacobus to

5 address a point that Dr. Carpenter raised in this morning's

6 discussion, but I have no further questions.

7 Dr. Jacobus is prepared to do that or if the Board

8 would desire redirect at this time, the Staff has no'

9 objection.

10 JUDGE BOLLWERK: Why don't we allow the redirect

11 first and then we can allow Dr. Jacobus to make his

12 statement and talk to Judge Carpenter.

13 MR. REPKA: I have just a very few questions.
t

14 REDIRECT EXAMINATION<

15 BY MR. SEPKA:

16 Q First, Mr. Love, there was some discussion earlier

17 this afternoon about whether for ERP calculation -- for

18 purposes of ERP, whether you need to include insulation

19 resistance values for 240 degrees or 260 degrees.

20 First, let me ask how many values of insulation

21 resistance do you use in an ERP calculation?

22 A (Witness Love] The method that was used in 1987

23 for doing these calculations used a minimum value of

- 24 insulation resistance determined for the cable. It used

25 also a minimum or a -- one value for cable, one value for

'ik ANN RILEY & ASSOCIATES, Ltd.
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1 terminal block.
?

2 So the calculation was not designed to follow, if-

3 you will, the transient. It was one discreet value for
,

4 cable and one discreet value for the terminal block.

5- Q Okay. And there was some testimony that to take a

6 value from 150 degrees, recognizing whatever conservatisms

7 were built into that value, that there is a leap of faith to

8 go to 260 degrees. Do you care to comment on that?

9 A (Witness Love) I think I testified to that

10 before. I do not believe that it's a big leap in faith, but

11 let me try to put it in perspective from the standpoint of

12 the values as they existed in the 1987 timeframe with the

13 cable and the terminal blocks.

14 I believe we have established that the perf ormance

15 value that would have not resulted in a change to the

16 -instruments at issue here was SE5 ohms. If we were to use

17 any of the graphs that we're talking about here and

18 determine the temperature value at SE5 ohms, that value

19 would be much higher than 260 degrees.

20 Q So you're saying if 1E7 was --

21 A [ Witness Love) With the exception of.the 1973

22 test.

23 WITNESS JACOBUS: Wait a minute.

-24 MR. HOLLER: Is he just about to finish his

25 answer?
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1 BY MR. HOLLER:

n)( 2 Q When you said the 1973 test, you're referring to

3 the 1973 GE --

4 A [ Witness Love) GE test, which Mr. Jacobus

5 indicates is flat at 2E4 ohms, yes.

6 WITNESS JACOBUS: I want to make sure that I heard

7 that the way I heard it. In looking at any of these plots,

8 I'm not sure what "these" plots are, but looking at any of

9 these plots, using the acceptance criteria in a five-times-

10 ten-to-the-five, we would conclude that that installation

11 resistance happens at a much higher temperature than 260

12 degrees Fahrenheit.

13 WITNESS LOVE: For the plots that, in my belief,

14 are representative of the IR versus temperature
/_ 'N
b 15 characteristics of the GE-States terminal blocks, yes,

16 WITNESS JACOBUS: For example, the Wyle test that

17 Mr. DiBenedetto referred to in his assessment that was

18 submitted shortly after the inspection, where data was taken .

19 at 121 degrees C, roughly 250 F, on the way up to the peak

20 temperature, and the value was roughly ten-to-the-fifth, is

21 that non-representative of tne DBA profile in plant Farley?e

22 WITNESS LOVE: I am not saying that there may not

23 be some value in some report which perhaps will not support

24 that. I'm saying that I believe the data taken from reports

25 and LOCA testing that simulated one design basis accident
,
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1 and even considering a-profile for one design basis accident-

[2 which'was more severe than that which would be experienced)

3 in the worst case accident at Farley, using that-type of

4 information will support these.

5 WITNESS JACOBUS:- I have to go on record. At this :

6 point, I cannot recall any test where data was taken in the

7 vicinity of 250 degrees F where the insulation resistance

8 was anything like ten-to-the-seventh ohms. I will go on

9 record as saying that.

10 BY MR. REPKA:
'

11 Q Mr. Love, are you trying to tell us that the ERP

12 calculation itself will not change unless you have an IR

13 value that drops below SES ohms?

14 A (Witness Love) That is correct for the 1987
19'
'

) |15- analysis for the instru=entation in discussion in the
_

16 session, that's correct.

17 Q Now, the next thing I wanted to ask you was there

18 was some discussion this morning about what has been'

19 labelled as your Figure IR-3 in the surrebuttal testimony.

20 A (Witness Lovo] Yes.

21 Q About whether that plotted terminal-to-groemd or

-22 terminal-to-terminal data from the Sandia report.

23 A (Witness Love] Yes.
,

24 Q Would you just care to, for my benefit as much as

25 anybody, clarify what is wrong, if anything, with that plot-
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1 A (Witness Love) I believe what Dr. Jacobus pointed

2 out *his morning was that the Page 174 and 175 five-number

3 summaries of data which I used in this figure for the Phase |

4 I Plot A and Plot B were mistakenly taken from the terminal-

5 to-ground data as opposed to the terminal-to-terminal data

6 which was used for the JCO.

7 In looking at this, the JCO data was based on ,

8 five-number summaries, Pages 158 and 159, and that would

9 effect slightly the plots that I have on Figure IR-3, Plot A

10 and Plot B. 11 never, it will not change the conclusions
,

11 arrived at from using that data.
,

12 Q So the JCO used terminal-to-terminal data and this

13- plot used terminal-to-ground data. .

14 A [ Witness Love) That is correct.

15. Q And we're really only talking about IR-3, is that

-16 correct?

17 A (Witness Love) That is correct.

18 1Q And we're talking specifically about Plot A and B.

19 on IR-3.
,

20 A [ Witness Love] Plot and Plot D, that is correct.

21 Q And ir you were to plot -- replot those using

22 terminal-to-ground data over the same temperature range, the

23 effect-would be slightly lower irs.

24- _A (Witness Love) Terminal-to-terminal data. You-

25 said terminal-to-ground-data,
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1 Q I'm sorry. Terminal-to-terminal. -

4
. (Witness-Love) Terminal-to-terminal data would2 A.

-3- result-in a.slightly -- a slight change in the slope and it

4 would be slightly lower than the two curves that are there-

5 on a semi-log scale. The curve for the Plot A would look

6 like the curve in the JCO, APCO Exhibit 59.

7 Q And would those changes in any way effect your

8 surrebuttal testimony?

9 A (Witness L./e) No. I've already said that it

10- will not effect the significance of that. It may change

11 slightly the value indicated in terms of -- I was being very

12 specific to a discreet point of IR values selected at a

13 discreet point of temperature, but the order of magnitude of

14 those numbers will still support the conclusions that I had
. ,.

) 15 arrived at in the tectimony.

16 Q Last series of questions. Judge Carpenter asked a

17 question about the spacing on thc NSS-3 terminal block,

-18 specifically the bottom.
"

.

19 A- (Witness Love) Yes.

20 Q Now, the bottom spacing, I understood you to say,

- :21' is-closer than the above-ground spacing, if that's an

22- . accurate --

23 A .(Witness Love) That is correct.

24' Q _ Would the closer spacing tend to lead to greater

- :2 5 leakage currents?
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-- 1- A (Witness Love) It would -- yes, it would.3, 3.,

5-

bM ' . 2 Q And,-therefore, it would, in fact, result in

3- poorer performance of the block.

4- A (Witness Love) Yes. In my opinion yes.s

5 Q And use of data from that block even more

6. conservative.

7 A (Witness Love] That is correct.

8 MR. REPKA: Thank you. No further questions.

9 JUDGE LOLLWERK: No. recross? Time for Board

10 questions?

111 MR. HOLLER: Dr. Jacobus has a comment. He didn't

12 have an opportunity on the responses, but if doesn't --

- 13 = WITNESS JACOGUS: The only response I would make

-- 14 is with response to the last question that war asked. That
-.(

- 15 would make it more conservative with respect to leakage

16 currents.

17 I would just go back one more time to note that

18- the major non-conservatise there, which ! think we've

:19 discussed in some detail, the fact that the data was taken

'20 at 150 versus some higher number, 240, 260, 300, whatever
.

:21 : number you care to-use.

- 2 2. MR. REPKA: There's a disagreement on that point.

23 MR. HOLLER: The Staff has no more cross

-24'- examination.

:25 JUDGE-BOLLWERK:- All right. Board questions.
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1 BOARD EXAMINATION
n
! ) 2 JUDGE BOLLWERK: I first have a couple questions

3 for Dr. Jacobus. I'm going to ask him a couple questions

4 and then I may defer the rest of what I have until Judge

5 Carpenter is finished.

6 Can you describe for me the general peer review

7 process that a document like Staff 73 or Staff 74 undergoes

3 with respect to Sandia, what the peer review process is

9 within Sandia National Labs?

10 WITNESS JACOBUS: Yes. In fact, specifically, I

11 think there's a -- just to give you a reference, I believe

12 there's a somewhat detailed acknowledgement section in Staff

13 73 and some of that acknowledges the reviewers, I believe.

.

Normally what goes on is that we are required to14
. p
() 15 have two technical reviewers, which would be peer reviewers.

16 At the time when this was done, there were three levels of

17 management review required, along with a few other

18 completely non-technical reviews. _

19 In addition, this particular report, I know one of

20 the two reports was reviewed by a gentleman from Portland

21 General Electric by the name of Gary Johnson. That was

22 perhaps the second volume. Yes.

23 on the acknowledgements on Page xii of Staff

24 Exhibit 74, you will see that Gary Johnson of Portland

25 General Electric Company supported the work with input on
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-1 the circuit analysis. He, along with Dr. Solomon at Temple,.

2 and Mark Jacobus, Mert Robertson, Frank Wyatt, Dave Furgal,

3 Larry Bustard and Tim Gilmore here at Sandia carefully

4 sifted through the draft report, making critical and needed

5 comments.

6 So there are two required. In this case, i t.

7 appears like perhaps six people did some sort of a review of

8 that.

9 JUDGE BOLLWERF: This is typical of a Sandia

10 report. Is there any differences between the way this

11 report was handled and Sandia reports are handled generally?

12 WITNESS JACOBUS: Well, as I mentioned, typically

13 it is required that two technical reviewers review the

14 report. In this case, it appears that the had, at least on

15 this second report, about six reviewers. That is not -- the

16 reviews are normally not that extensive.

17 JUDGE BOLLWERK: Was there any peer review done of

18 either of these reports by the NRC staff before they were

19 released?

20 WITNESS JACOBUS: The NRC staff does have to

21 approve the release of the documents. I am not familiar

22 with the extent to which they reviewed them.
>

23 JUDGE BOLLWERK: Mr. Luehman, can you shed any
'

24 light on that in terms of the NRC staff review?

25 WITNESS LUEHMAN: No, sir, I can't. Not on these
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1 reports.

kl 2 WITNESS JACOBUS: Normally, for example, today,

3 with reports that I'm doing, they would go back to my

4 Research Project Manager. He would review them and they

5 would then go to NRR for NRR's review. They would then go

6 to the industry through EPRI for industry comments and

7 review prior to final publication.

8 These got some industry review, perhaps not as
_

9 much as my current reports are getting.

10 JUDGE BOLLWERK: You mentioned Portland General

11 Electric, but I take it thesa dL at go to EPRI, for

12 instanct. You did not mention that.

13 WITNESS JACOBUS: As far as I know, they did not,

14 JUDGE DOLLWERK: I take it you're familiar withgey
']'

15 the type of peer review that's done for technical journals

16 and scientific journals.

17 WITNESS sACOBUS: Yes, I am.

18 JUDGE BOLLWERK: Can you contrast that with the
-

19 type of peer review these were given?

20 WITNESS JACOBUS: I would characterite the main
_

21 difference being that the reviewers for a technical journal

22 are outsido of your own company, whereas our reviewers

23 mostly are within the company. The people that were listed

24 there, with the exception of Gary Johnson, are within

25 Sandia. It's internal technical review versus external.
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1 In terms of the depth of the review, I would tend,

2 to believe that.it's roughly the same. I have done

3 technical review for journals. I know what level I review

4 them. I've done_ technical review for peer review on these

5 kinds of reports and my review really doesn't depend on

6 which of those two mechanisms the report came to me by.

7 JUDGE BOLLWERK: All right. I think I will defer

8 to Judge Carpenter at this point.

.9 JUDGE CARPENTER: With my apologies to the

10 witnesses for the lateness of the hour. The Boards always

11 get to sweep up. We never get fresh witnesses.

12 I want to begin by asking the indulgence of staff

13 counsel and the licensee's counsel. I want to explore

.

14 something for just a very few minutes that is-not narrowly

15 related to the issue that's before us, but does sit under it

16 or around it or over it.

17 Mr.1 Kraft -- and I will say, Dr. Jacobus, I've
'

18. .been very concerned for some weeks about out examining these

19- reports without having Mr Kraft a to speak for them.

20 Am I correct in my reading of your involvement is

21 almost to the point of being a coauthor or is that an unfair

22- guess?

23 WITNESS JACOBUS: That's pushing it a little bit.'

24 For a report of this magnitude, my contribution to it was

25 probably -- was not worthy of coauthor.
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- 1 JUDGE CARPENTERt Givon'that proviso, the Board

'2 _ acknowledges very clearly that you're not the sponsor of

3 these two documents in the sense of being their author. At

4 any point where-you don't know what Mr. Kraft was thinking

15 or what have you or what be meant, that's what we have to

6 live with and we'll have to see whether we have to call Mr.
'

7 Kraft.

8 WITNESS JACOBUS: I have talked to hjm. He has

9 been out of this work now for seven or eight years -- about

10 seven years, and his words were "You are probably much more

11 qualified at this point to talk about that report than I

12 am."

13 JUDGE CARPENTER: I just wanted that proviso to be

14 in the record. Now turning to the thing that I'd like some

15 help with."

16 Mr.-Kraft writes a very nicely comprehensive

17 discussion of the terminal blocks from a lot of different

18 perspectives. He even goes so far as to have little

19 sections on Page 4 of Staff Exhibit 74 that says, "Why
20 Terminal Blocks," is the heading.

21 -It would be a big help to the Board in having some

22 perspective about this issue to impose on you all, to_the

23 extent that you choose to -- and remember, I don't-know or "

24 don't have an opinion is a very valid answer. <

25 But Mr. Mraf t makes the point that terminal blocks
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1 have been widely used for the reason they allow circuit
~

A) ,ls_ 2 . elements to be quickly and eff1clently isolated. They are

3 ~ especially convenient for maintenance in areas where anti-

4 contamination clothing encumbers personnel.

-5 I'd like to ask each of you whether you think

6 that's a substantive thing or just a little observation. Is

7 it really true that one of the principal reasons for using |

8 terminal blocks is so that people can get in and out of

9 ' areas which have non-negligible radiation levels in a

10 min.imum period of time or not, or is that just sort of

11- coincidental.

12 WITNESS JONES: I'm in total agreenent. It's a

13 very vital, critical component in installation of terminal

14 . blocks and instrument circuits.,7

15 JUDGE CARPENTER: Well, we can go right to the

16 point. In replacing a terminal block at Farley with

17 permanent splices, is there an npprocjable dose increase to

18 the workers year after year or not?

19 WITNESS JONES: Yes.

20 JUDGE CARPENTER: What do you mean by appreciable?

21 WITNESS JONES: I think you've probably seen the

22 procedures that you go through in installation _of_a Raychem

23 kit. Just by'the mere nature of having to do that
~

installation takes much longer than just taking a24-

25 screwdriver in there and loosening screw determination and
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1 re-termination.g,
W 2 So I think that's my logic for saying there is an

3 appreciable amount of time that it takes for a mainterance
'

4 worker to install a Raychem splico, cut one out, reir. tall

5 it, vice, determination, re-termination of the terminal

6 block.

! 7 JUDGE CARPENTER: And you think, hypothetical, one

8 minute with a terminal block, ten minutes with a splico,

9 that there would be a measurabla change in the radiation

10 dose for the locations inside containment.
i

11 WITNESS JCNES: Yes, sir. Obviously depending on

12 the specific location, but there is an appreciable

13 difference.

14 JUDGE CARPENTER: Mr. Luchman, do you have%anyj

15 views? Do you agree with Mr. Kraft or not or don't want to?

16 WITNESS LUEHMAN: I think that as only having been

17 an inspector of these things, I think Mr. Jones and Alabama

18 Power, from a larger perspective, are in a better position

19 to tell you what the time involved and the amount of

20 radiation involved is.

21 JUDGE CARPENTER: My only question was if, by

22 chance, in some prior experience, you had some knowledge,

23 but apparently no. Thank you.

) 24 WITNESS JONES: J another twist to that. Plant
t

25 operations personnel and mr; wenance personnel at the plant

I

. ANN RlLEY & ASSOCIATES, Ltd.
- Court Reporters

1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293-3950

.



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

2219

1 protestod violently to us having to put splicos in thoto-

I
\-^ 2 circuits of terminations for that very reason.

3 JUDGE CARPENTER: Wol.1, I'm for, from
,

4 enderstanding the record thst's boon developed to dato --

5 ~ut it certainly hooms reasonable to wonder whether or not

6 the industry movement away from terminal blocks for the

7 reason that they couldn't identify a qualified block is not

8 ontirely compatibio with ALARA, and that's not in an

9 enforcement context. It's in an NRR context and a health

10 and safety context. .

11 I can't make up my mind whether it's big enough to

12 worry womebody about or not. But Mr. Kraft's statement

13 cou~dn't help but make no think that way.
'

' -14 NITNESS JACOBUS: I might just make one noto here,

15 Judge Carpenter. Since the time of this report, in the last .-

16 five years or so, there havo boon a number of different

17' types of quick disconnects developed. As a matter of fact,

18 at Sandia right now we are testing a number of those. They

19 are all purported to be environmentally qualified, mado by
,

20 CONAX, EGS, and a number of other mqdors.

21- So there has betr. some responso in the industry to

22 the loss of the uso of terminal blocks, using ti.one other

23 typeu of fairly easily disconn:eted conr. actions.

24 JUDGE CAR? ENTER: Thank you. Just in passing, on

25 the next pu m, Page 5, under this paragraph "Why Terminal

|'
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1 Blocks," Mr. Kraft tells us that the arguments against the

2 use of terminal blocks are generally the dynamic regulatory

3 environment and a desire to avoid qualification problems.

4 Is that an invalid observation ala 19847 ;

5 WITNESS JACOBUS: I think that it's not totally

6 invalid. I think it's a pretty good statement. The fact

7 that a numbe:: of people, even back as carly as 1981 snd

8 1982, per Mr. Kraft's survey, were pulling out terminal

9 blocks, taking them out and replacing them with splices,

10 because they felt that the regulatory environment at that

11 time, with the new qualification rule coming up, was such

12 that they would have difficulty qualifying their terminal

13 blocks and they replaced them even prior to this terminal

14 block work in Information Notice 84-47.'
,_

15 JUDGE CARPENTER: Thank you. Judgv Bollwerk asked

16 about review of Mr. Kraft's work and you mentioned several

17 names.. Were any of those in the Chemistry Section at

18 Sandia?

19 WITNESS JACOBUS: I don't know about Mert

20 Robertson who war at Sandia. With the exception of him,

21 none of the other contlemen in there at Sandia that are
22 identified worked in Chemistry.

1 23 However, I believed Dr. Solomon at Temple

24 University who also reviewed the report is in the Chemistry

25 Department at Temple University. I'll see if I can find

|
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1 reference to that quickly.-s

'' 2 JUDGE CARPENTER: The report identifies Dr.

3 Solomon. There's no question about that.

4 WITNESS JACOBUS: Excuse me?

5 JUDGE CARPENTER: The report identifies Dr.

6 Solomon. There's no question about that.

7 WITNESS JACOBUS: I believe it identifies he's

8 associated with the Chemistry Department at Te=ple, and he

'9 did review this report. I would presume that he's a

10 chemist, but that's not absolutely necessarily the case.

11 JUDGE CARPENTER: Well, the reason I ask -- turn

12 to Page 58 in Staff Exhibit No. 73.

13 WITNESS JACOBUS: Staff Exhibit 73 you said?

14 JUDGE CARPENTER: In Staff 73, Page 58.
,

15 WITNESS JACOBUS: I am there.

16 JUDGE CARPE 4TER: This Section 4.3.6 describes

17 condensate sample conductivity analyses.

18 WITNESS JACOBUS: Okay.

19 JUDGE CARPENTER: It isn't real clear why_the

20 samples were collected and conductivity was measured. But

21 at'any rate, Mr. Kraft says that the measurements might vary

22 from the film conductivity because of the temperature

23 difference between the film and the condensate sample.

24 I just can't imagine anybody measuring the

25 conductance of a liquid solution and not measuring the

, [V] ANN RILEY & ASSOCIATES, Ltd.
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1

1 temperature. But at any rate --

Gr~) |

(_) 2 WITNESS JACOBUSt They did measure the temperature |
|

3 and it tells you -- I believe it tells you the temperature |

4 when it was measured, does it not?

5 JUDGE CARPENTER: I'm just looking on Page 58.

6 WITNESS JACOBUS: It says in the footnote i

1

7 " Temperature of chamber at time sample was taken. Sample

8 temperature at measurement time was not recorded, but was at

9 least ten to 20 degrees C cooler."

10 JUDGE CARPENTER: For five of the data points,

11 there are two temperature measurements.

12 WITNESS JACOBUS: I'm not with you at this point.

13 JUDGE CARPENTER: The first line gives the time of

14 the observation. It says after first steam ramp, 250 -- 215
IQ(s,/ 15 micromhos per centimeter. I don't see any temperature.

16 WITNESS JACOBUS: Okay. That would essentially be

17 in the vicinity of 95 d;grees C affor the first steam ramp,

18 I would assume,

l9 JUDGE CARPENTER: Well, I accept his statement

20 that there's a temperature difference. So they wouldn't be

21 identical. He says the thrust here is the measurements may

22 vary considerably from the film conductivity, A, because of

23 the temperature difference, and, B, the presence of

24 contaminants from the chamber, the steam system, and the

25 piping that accomulated in the bottom of the chamber and are
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1 not present on the terminal blocks.
< 1

V- 2 How does he know that?

3 WITTISS JACOBUS How does he know that it might

4 vary because of those factors?

5 JUD2E CARPENTER: It says they're not present on

6 the terminal blocks.

7 WITNESS JACOBUS Because the terminal blocks are

.8 located within enclosures and the steam comes in from the

9 top. It's, in effect, distilled water when it gets into the

10 junction box. If you look in the bottom of a test chamber

11 after the tort, you see pieces of runt and sediment and dirt

12 accumulation, but you don't see comparable things inside the

13 junction box.

14 JUDGE CARPENTERt So you're saying the steam --

'd 15 does the steam flow through the box?

16 WITNESS JACOBUS: The steam would ontor the box

l '' through several sources. One would be the unsealed conduit

18 openings and one would be the woop hole that is drilled in

19 the bottom of the box. So in the botton, of the box, the

20 steam is coming down and up.

21 You wouldn't expect it to pick up things sitting -

22 - sediment and things like that. You wouldn't expect it to

23 really sweep into that box.

24 JUDGE CARPENTER: And to just finish this, C is

25 the presence of contaminants in the terminal blocks from

.
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. C'aychpi',ts that are either not present or extremely dilute, pr - t

A '# the condensato sample.

1 I get the feeling that the steam is flowing over
,

4 the blocks; not the bulk of the flow, but some of the flow

5 over the box and it's appearing in the condensate sample.

6 WITNESS JACOBUS: Yes.

7 JUDGE CARPENTER: Did you have a chance to look at

8 the experimental setup?

9 WITNESS JACOBUS: Yes. I was there when that

10 particular test was done.

11 JUDGE CARPENTER: What vas the feedwater to the

12 steam generator?

13 WITNESS JACOBUS: The feedwater consists of

r"'T 14 domineralized water which is then treated with a
'')

15 conductivity (nhancer for the purpose of the steam

16 generators. The steam generators are electrode-type boilers

17 and those electrode-type boilers require a certain amount of

18 conductivity.

19 So from there, steam is generated. The steam is

20 essentially distilled water. That steam then goes through

21 the steam system p! ping. The energy is stored within an

22 accumulator and eventually the steam gets into the test

23 chambec. A fairly typical setup used in qualification

24 testing.

25 JUDGE CARPENTER: Thank you. It would have been
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1 nico if there had been a description of that in the report.
(-~)
\_) 2 Turning to Page 114, Mr. Kraft made mention of the fact that

3 there might be fingerprints on the block and there might not

4 be. You've told me that the steam supply was deionized

5 water.

6 In your conversations with Mr. Kraft or other

7 reviewers, have you been able to account for the occurrence

8 of substantial quantities of calcium carbonate on the

9 surface of the block?

10 WITNESS JACOBUS: We have not discussed that

11 point. I have not discussed that point. I am not sure what

12 the source of calcium carbonate would be. I do not purport

13 to be a chemist and I'm not -- I would be doing the worst of

14 speculation were I to do that.,s
; )
\# 15 JUDGE CARPENTER: I realize that the purpose of

16 the test was not to qualify blocks, but to study blocks.

17 But it isn't clear to no that the typical nuclear power

18 plant is going to end up with a block that looks like this -

19 under LOCA conditions. That's all.

20 My question is is this an aberration? Mr. Kraft

21 makes reference to the substantial quantities of cadmium

22 sulfide on the surface of the block.

23 WITNESS JACOBUS: That's correct.

24 JUDGE CARPENTER: ,. have a little handout that

25 relates to the ccnductivity of water, the conductivity of
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1 sodium chlorido, but I couldn't find conductivity of cadmium
.

) 2 sulfide anywhnro, but I'm sure it exists somewhere.

3 International critical tables does give sono

4 insight into the conductivity of solid ionic solids. So my

5 bottom lino question is why don't you view Tablo 17 as

6 documenting, at minimum, what's an aberration, an unresolved

7 issue?

8 WIT 11ESS JACOBUS: I guess the bottom line with

9 respect to that is comparing the data with other similar

10 tests that have been done by a number of different people,

11 the resulting data is quite consistent with other people's

12 data. In fact, in a number of casos, it's slightly higher,

13 Therefore, the impact on the results of the test,

14 I do not believe, would be significant, unless we're going

V 15 to believe that thic same aberration may have effected

16 virtually every industry test that's been dono.
F

17 JUDGE CARPE!1TER: Well, there's some notion that

'

18 these blocks were exposed to steam flow and the temperature

19 vent up. The steam flow was reduced and the temperature

20 went down. And then the temperature went up because the

21 steam flow went up and it came down and went up and came

22 down.

23 And the condition of the block at the end of each

24 cycle, speaking loosely, wasn't the same. There was an

25 observable difference in the electrical resistance of the
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1 block. And given the film theory and the sodium chloride

) 2 from the fingerprint theory, I wouldn't expect there to be a

3 whole lot of difference just from cycling the temperature.

4 But if things are accumulating on the surface of

5 the block to produce some change, say a factor of a hundred

6 in resistance, that might explain it.

7 WITNESS JACOBUS: A factor of a hundred?

8 JUDGE CARPENTER: I think that's the extreme of
-

2
. 9 the Phase II, Page 210, ambient at beginning and end.

10 WITNESS JACOBUS: Right. At ambient temperature.

11 JUDGE CARPENTERt Not a factor of two, but a

12 factor of a hundred.

13- WITNESS JACOBUS The differences are much loss

14 significant at elevated temperatures.

15 JUDGE CARPENTER: We're not going to resolve this

16 today. Just in passing, I wantad to know whether you all

17 had talked about it; whether the source of this

18 contamination could have been identified, maybe clean the .

19 system up. You certainly could have gotten rid of the

20 cadmium-plated nuts and done it over again.

21 WITNESS JACOBUS: We could have if the NRC wanted

22 to spend the money to redo the test based on a factor that

23 nobody really considered to be very important.

24 JUDGE CARPENTER: I accept that.

25 WITNESS JACOBUS: That's pretty much --
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1 JUDGE CARPENTER I've been on your side of the
.

2 table. But you dismiss it -- I don't quito sco the basis.

3 I agree with you that you have to livo with it.

4 WITNESS JACOBUS: I don't disagroo that that may

5 have boon what accounted for what Mr. Kraft termed sono

6 permanent degradation of the block af ter the test was over.

7 JUDGE CARPENTER: At least changed the block, not

B necessarily degradation.

9 WITNESS JACOBUSt Okay, chango. Whether that was

10 due to something deposited on the surface, physical changos

11 to the surface which resulted in a change in surface

12 conductivity as a result of the exposure to the higher

13 temperature, I don't know exactly what the cause of that

14 was.
,

15 JUDGE CARPENTER: On the other hand, I correct

16 myself. Mr. Kraft reports that there was carbonaceous

17 residuos, graphito-like, on the surface of the block. I

18 think that's reasonably called degradation of the block.
'

19 That's not water evaporating or being deposited or

20 fingerprints. It's a real change in the body of the block,

21 right?

22 WITNESS JACOBUS: That would appear to be so,

23 definitely. I think the carbonaceous residuo probably camo

24 from the base phenolic material. In some sense, the surface

25 was degraded. Whether that accounted for the decrease in
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1 insulation resistance at the end of the test is a separate
.

2 question.

3 JUDGE CARPENTERt I understand that the test was

4 over. The test was over. There was no more money to pursue

5 this. But my real question is whether it raised some

6 cautionary feeling about how broadly applicable the data

7 might be, and you said you compared it with other data and

8 it wasn't really different.
_.

9 So apparently there wasn't any sense of cautionary

10 --

11 WITNESS JACOBUS: Keep in mind the other thing is

12 that just about everybody in the industry was going out and

13 replacing all the terminal blocks. So it was becoming no

14 longer an issue.

15 You don't -- once you've identified that there's a

16 problem with something, people get rid of it. The NRC does

17 not continue to want to spend research dollars investigating

13 something that is no longer used in the applications where -

19 it would be relevant.

20 JUDGE BOLLWERK: At this point, why don't we take

21 a five-minute break. I have to use the restroom and we'll

22 come back.

23 JUDGE CARPENTER: And be of good cheer. This may

24 eliminate a hundred questions and it may not.

25 JUDGE BOLLWERK: We'll come back about 5:00.
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_ 1 Thank you. 1

() 2 (Recess.) ,

!

3 JUDGE BOLLWERK: I think Judge Carpenter had a few |

4 more questions.

5 JUDGE CARPENTER: Before I -- yes, Mr. Holler. I

6 was going to ask you.

7 MR. HOLLER: If I may, sir, before we begin, I |

8 would just remind the Board that Dr. Jacobus still had that

9 information with regard to your questions. I don't know

10 what part you would want --

11 JUDGE CARPENTER: Why doa't we do it right now,

12 please.

13 WITNESS JACOBUS: Will you pass that out?

14 MR. HOLLER: Yes, sir. If it's going to that,-

- 15 there is a document that may be helpful to it. If I may,

16 for identification purposes, document called " Plastics in

17 Engineering," with extracted pages, and " Handbook of

18 Plastics and Elastomers," for identification purposes

19 labelled Staff Exhibit 85.

20 JUDGE BOLLWERK: These are excerpts from a book

21 called " Plastics in Engineering." Is that basically what

22 we're-talking about?

23 MR. HOLLER: That's correct, sir. And then one,

24 two, three, four pages down, on the fifth page, are some

25 extracts from " Handbook of Plastics and Elastomers." We've
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'

1 included the,se as one. For these purposes, we'd be happy to

k- 2 identify them as two, but I think it's just as easy to deal

3 with it this way.

4 JUDGE BOLLWERK: We'll just identify them both as

5 being -- they're attached together as Staff Exhibit 85,

6 which the record should reflect has been identified.

7 (Staff Exhibit No. 85 was
8 marked for identification.)

|
9 WITNESS JACOBUS: I'm only providing this to try '

10 to help address Judge Carpenter's questions regarding the

11 moisture films and some of the questions of bulk

12 resistivity. I called back my office and sonobody ran over

13 to the library and quickly dug up this information and sent

14 it back to uc.

.O 15 What I would do is particularly call to Judge

16 Carpenter's attention to the second page of the exhibit, the

17 last paragraph of that page. I'll just read that very

18 quickly.

19 " Surface insulation resistance of most insulators

20 is extremely good under dry conditions, but becomes poor

21 when exposed to damp conditions. Resistance is lowered

22 considerably if the moisture is absorbed into a continuous

23 film which would occur if salts from the material itself or

24 from dirt on the surface aids the absorption."

R2 5 - .And then it goes on to talk about some other
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1 things. There in also some data in here that may help Judge
/, 1
V 2 carpentor in terms of bulk resistivity of phenolic material

3 at various temperatures. I'm not sure if that would be

4 helpful or not.

5 We sinply provided it for his consideration to the

6 extent that he'd like to use it. I have not had time to
,

7 review it in detail, so I don't knov in detail what it says.

8 JUDGE CARPEllTER: I thank you for your efforts. I

9 note on the third page there's a table, Roman XXXVI, which

10 is a alcro-filled phenolic, but, unfortunately, I can't road

11 the exponent of the resistance.

12 WITNESS JACODUS: Which page are you on?

'13 JUDGE CARPENTER: I can tell it's not two digits,

14 but I can't tell what digit it is.,,

(O%

15 JUDGE CARPENTER: Do we have the original of this?

16 Who received it? I guess we certainly could provide a

17 better copy of this if the Board wishes to see a better

18 copy. We're providing it primarily for your benefit. -

19 JUDGE BOLLWERK: Is it something you want to see?

20 JUDGE CARPENTER: Thank you for providing me with

21 a copy. If it turns out to be of real interest, I'm sure a

22 local library has an original.

23 WITNESS JACOBUS: That's true. It has been around

24 since about 1949.

25 JUDGE CARPENTER: The hour grows late and I don't
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1 vant to belabor, from strictly an intellectual point of

2 view, an engineering report. But in trying to understand

3 the underlying phenomenon that are represented by the Sandia

4 report, from my background as an electrochemist, I have

5 considerable problems, all the way to the most primitive one

6 of the formulation of the cocol doesn't even tell me what
7 reaction is going on at the anode or what reaction is going

8 on at the cathode, and there is no recognition that this is

9 a transport of current by ions, and there have to be

10 reactions at the electrodes.

11 WITNESS JACOBUS: This was an attempt to roughly

12 come up with some generic things. It is recognized that

13 this model is not a highly accurate model. It was intended

14 as a very first order attempt to come up with some
,

v 15 theoretical considerations.

16 JUDGE CARPENTER: I'll accept that. I've got a

17 little handout, and it won't be too mysterious because most

18 of the material comes out of International Critical Tables, -

19 which I'm sure you've looked at.

20 But the only reason I went that direction, there

21 was an issue as to what the functional dependence of the

22 res! *.ance, electrical resistance of water is as a function

23 of temperature or the electrical resistance of sodiuni

24 chloride as a function of temperature, and I thought I'd see
s

25 what endless number of researchers over the years had
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1 concluded as a basis for trying to make a finding of fact of
'(~\i

(_sl 2 the two exhibits that are before the Board.i
*

3 So I don't want to belabor this now. I just want

4 to run through it / cry quickly and let you see why I have a

5 little -- it doesn't dispose of the issue, but I just wanted

6 you to see the results of that exploration.

7 Mr. Holler, if you could help me.

8 JUDGE BOLLWERK: I'm going to identify for the
-

9 record what has been marked as Board Exhibit 2, entitled

10 " Board Examination Papers-Farley on the Issue of Terminal

11 Blocks." It consists of ten numbered pages, which are

12- excerpts from the International Critical Tables, as well as
>

13 some charts prepared by Judge Carpenter, and a portion from

,
14 the Physical Chemistry of Electrolytic Solutions Handbook,

'I
\/ 15 as well as a Handbook of Aqueous Electrolyte Solutions.

16 Let the record reflect that Board Exhibit 2 has

17 been marked for identification.

18 (Board Exhibit No. 2 was
19 marked for identification.)
20 JUDGE CARPENTER: If we could just walk through

21 these very quickly. Turning to Page 2, this is a copy of

22 the page -- International Critical Tables Page 233, which

23 includes the data for sodium chloride that Dr. Jacobus and

24 Dr. Solomon, as I understand it, used in evaluating the

25 conductivity of sodium chloride solutions.
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1 WITNESS JACODUS: Dr. Solomon actually did that,_s

|(
\ 2 part, I believe.

3 JUDGE CARPENTER: Fine. My only point is I didn't

4 find this page by accident. I found it because it was

5 referenced.

6 So given that and given the thought that the

7 surface of the block might have sodium chloride on it from

8 fingerprints, I ask the question if that were true, how

9 would the resistance of the block vary with temperature.

10 And that's Page 3. And as you can see from the reference
'

11 line there, it really isn't exponential. So 1 make the

12 point that those data points have an uncertainty of probably

13 a tenth of a percent.

14 These are not block data. These are realr, 3

'
\- 15 solutions being carefully measured. Clearly, the

16 theoretical function or the fundamental function isn't

17 logarithmic, but it isn't wildly different from logarithmic.

18 I also note over the temperature interval they

19 were interested in, the variation of sodium chloride

20 conductivity is only about a factor of two. The solubility

21 doesn't change much with temperature and the conductivities

22 -- to a laboratory person, two percent per degree is a

23 headache. But as far as these blocks are concerned in a

24 LOCA, it's a very small change compared to the five or six

25 orders of magnitude that were observed at Sandia.
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1 And staying in International critical Tables,
A
-b 2 turning bach from ?ago 233 to page 230 International -

3 Critical Tables, there is information about how you make

4 solutions for determining the cell constants of conductance

5 devices.

6 Are you familiar with Parker solutions, Dr.

7 Jacobus?

8 WITNESS JACOBUS: No, I'm not.

9 JUDGE CARPENTER: They are the standards for

10 calibrating any cell constants for conductivity. Therefore,

11 as you can see, they're very careful to show not more than

12 four significant figures, but they do estimate out to six.

13 And thase people think that the dependence is a

4 1, quadratic. Why I would think differently, I don t know. So

b 15 I would expect, if I was looking at data that were being

16 caused by the conductance of ions in a solution, they'll be

17 different depending upon what ion it is, but I think the

18 temperature dependence would be very different from this

19 over a modest temperature range, and we'll come to a larger
'

20 temperature range.

21 And just in passing, looking at the impact that

22 different ions might have on such a conducting system. As

23 you can see, except for isydrogen lon, the temperature
.

24 coefficients are not wildly different. The electrochemist's

25 seat-of-the-pants two percent per degree.
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1 Turning to Page 5, I read in Staff Exhibit 74 on

V 2 Page 68, I quote, "It's known that lambda folicwr an

3 Arrhenius relationship of the form it.mbda cquals U

4 exponential minus E-sub-A over RT."

5 And so I test that proposition just by making the

6 plot of the data from the International Critical Tables.

7 And it doesn't look like it really is an Arrheniun

8 relationship.

9 WITNESS JACOBUS: It does not look liko there's a

10 --

11 JUDGE CARPEllTER: No. It's a very poor fit.

12 WIT!!ESS JACnBUS: I'm not --

13 JUDGE CARPE!!TER: I'm not talking about casual

11 data now. I'm talking about a tenth of a percent.

15 WITNESS JACOBUS: You're on Page 5 and you're

16 comparing --

17 JUDGE CARPE!1TER: Yes, right.

18 WITNESS JACOBUS: -- the thing labelled " Arbitrary

19 Visual Aid." Is that --

20 JU"GE CARPENTER: Right.

21 WITNESS JACOBUS: -- to the X's?

22 JUDGE CARPENT"R: Right. They don't seem to be

23 exactly linear on this plot.

24 WITNESS JACOBUSa I'm not sure I'm with you. The

25 straight line that's labelled " Arbitrary Visual Aid" is

ANN RILEY & ASSOCIATES, Ltd.<

Court Reporters
1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293 3950

1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _



. _ _____ ______________ ____ _. __ _ . _ _ . _ _ _. _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . . _ _ _ _ _ _ _ - _ _ _ _ _ _ _ .

2238

1 derived from something or is that just an aid to see if it's
, , .

il

\ 2 1!near?

0 JUDGE CARPENTER It says arbitrary visual aid,

4 looking at -- 1 sieply connected the points with a straight

5 line end then 1 put a straight line the length of th6 graph

6 paper just to 1cok and scer
7 WITNESS JAtdBUS: Just to identify whether that -

JUDGE CARPZNTER: I didn't want to clutter up the8 -

y data by dnawitsg a 6traight line through it.

10 WITNESS JACOBUS: I understand.

11 JUDGE CARPENTER: But be that as it may, I will

12 say, Dr. Jacobus, when I reed "It is known" without a

13 referener., I begin to wonder where the burning bush is that

14 -the voice from heavens came down and said this is so,qg g
15 because as I continue to try to find out what the people who-

16 make a living making these kind of measurements are of the

17 opinion, and I look at Harned & Owen, Physical Chemistry of

18 Electrolytic Solutions, it happens to be 1964, which I think

19 I can observe is probably considered one of the more rebust

20 references that there is in terms of being critical of the

21- data.

22 Harned & Owen very carefully throw data that they

23 have some question away. And Harned & Owen says, no, no.

24 It's not just parabolic. But if you're really going to do

25 it to .02 percent, it's got to have a little cubic tern in
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,

1 it.
,

-s

'' 2 But they didn't talk about an Arrhenius
,

3 relationship. And so I looked at another more recent, 1964,

4 Harned & Owen, Handbook of Aqueous Electrolytes, not of the

5 stature of Harned & oven, but they're still talking about

6 cubics and I still can't find at.y jump from the kinetics

7 section of most textbooks to the conductance section in

8 th*ge handbooks.

9 I know what Glasstone says and I'm very frustrated

10 trying to_ find what the water that might be on the surface

11 of the block might be doing.

12 The Atomic Energy commission supported some

13 resaarch and I just copied a couple pages of this report in

14 the Journal of chemical Physics, Volume 50, May of 1969,

15 which summarizes the author's own research and other

16 _research in a very convenient way.

17 And if you look at Page 9 of my ha.1dout, which is

18 4425, you'll see that for the dissociation of water, which

19 is a chemical reaction, the field generally agrees. It

20 depends on reciprocal absolkte temperature for the

21 dissociation. But then given the dissociation, you then

22 have the variation of the conductance of tho hydrogen ion

'23 and the hydroxyl ion as a function of temperature, and water

24 is a fascinatingly complicated liquid.

25- But with certain temperature intervals, th(
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1 hydrogen ion actually has extra conductivity and -- I'm

I) 2 quoting -- I'm paraphrasing what the gentleman tells me.

3 So that the functionality is not simple and we end

4 up with this delightfully irregular result, for the reason

5 that these people are -- they do all kinds of funny things,

6 putting water in a sapphire anvil and compressing it to 98

7 kiloba.rs.

8 But the only portinent part of this is as a

9 convenient way to look at or find a graph of the

10 conductivity of water as a function of temperature at

11 pressures smaller than .4 kilobar. In this plot, the

12 pressure effect is essentially negligible.

13 The interesting thing to my oye is that there

14 really is u factor of a hundred variation in the

15 conductivity of water over the temperature interval that [

16 we're thinking about, and there's only a factor of eight in

17 sodium chloride.

18 And I just get charmed with what ~an ne causing

19 the conductance, changes that you've observed. And I agree

20 vholeheartedly that if it were pure water and the pure water

21 comes and the pure water goes as the temperature goes up and

22 down, you would see large changes in resistance as a

23 percoatage of the resistance.

24 Are you'with me?

25 WITNESS JACOBUS: Partially.
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.

1 JUDGE CARPENTER: The trouble I have -- expose a

2 block-to steam and the block is the temperaturn lag. The !

3 vater condenses on it and makes a film and perhaps some

4 droplets run off, either carrying the sodium chloride off as

5 they did in the Sandia experiments, because you couldn't

6 find it on the surface of the block at the end of the

7 experiment.

8 There was only ono little trace of sodium and that
.

9 could easily -- you're losing the conductor as the water .

10 comes and goes. As the water goes, I should say. Then

11 turning to whether or not the sodium chloride can account

12 for this, then I have the problem, well, yes, so the vator

13 evaporates and the solution becomes more complicated, but

14 I've got the same number of sodium ions, the same number of
,

\ 15 chloride ions, and the equivalent conductance does depend on

16 concentration, but not factors of ten.

17 So I can't put the pieces together. I'm not

18 testifying now. I'm'just telling you my desk and my work

19 table have been an intellectual swamp for some weeks, trying

20 to develop a rational analysis of what I see.

21 I chased quite a bit to find this conductivity of

22 water at high temperatures. Do you understand this hole

23 that I have? If I accept that it's an electrolyte in a film

24 on the surface of the water at the peak LOCA temperature,

25 for example, and then cool it, if I can't get rid of the
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1 electrolyte in my think experiment, I can't get the

() 2 resistance to change by ten-to-the-third or ten-to-the-

3 fourth.

4 Can you help me? !

l

5 WITNESS JACOBUS: If the film entirely evaporates, |

6 you may get large changes. You're going across mechanisms,

7 where, in one case, you have the solution on the block and,

8 in another case, it's dry.

9 JUDGE CARPENTER: But the chamber doesn't suddenly
i

10 get flushed with dry air, does it?

11 WITNESS JACOBUSt Ho, no. When the terminal block

12 is at a higher temperature than the environment, that causes

13 the moisture to evaporate off of the block because the

14 temperature in the chamber is coming down.

M(,/ 15 JUDGE CARPENTERt Without belaboring this,

16 remember the results of your model calculation. Down to a

17 film thickness of how thin and you were still getting a

18 milliamp?

19 WITNESS JACOBUS: Right. But beyond that, if that

20 evaporates, there's only a tiny, tiny bit of water on there

21 at that point because it's no thin and it can evaporate off

22 at that point if the temperature is changing.

23 So the t(tminal block is being hotter. As you

24 reduce the temperature, that film may evaporate. There

25 would be no film at all at that point, and now you're
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'

governed by the surfac tharacteristics of essentially a dry |1
( t '' \ |
(,) 2 block.

3 To give you perhaps --

4 JUDGE CARPENTER: I don't really want to pursue

5 this issue because what you're invoking here is it depends

6 very much on the dynamics of the system, on how you do the

7 experiment, how fast you change the temperature, and so on.

8 I'm not sure that there's been any careful

9 attention to that correspondence, as I wander there, and I

10 won't vander much further.

11 I wanted to ask perhaps both the staff witnesses

12 and then the applicant. There's been a lot of reference to

13 this IEEE Standard 323-1974.

14 WITNESS JACOBUS: 1974 or 1971?,

,_

(_) 15 JUDGE CARPENTER: I'm sorry. I'm looking at the

16 revision of 1991. I'm looking at APCO Exhibit 36. My only

17 question is the bulk of the standard goes along and then

18 there's an appendix. Within the standard, there is only

19 Figure 1, a simulated service condition profile which shows

20 an additional peak to assure margin and a specified period

21 of operating capability to function during and following a

22 design basis event.

23 The authors of this standard refrained from

24 putting any numerical values in Figure 1, but simply say

25 there are a number of temperatures, etcetera. But no
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<I,
1 specifications, as I road it.

\
'wl 2 WIT!iESS JACODUS: Are you talking about Figuro A-

3 17

4 JUDGE CARPE! ITER: !!o . Tiguro 1 on Page --

5 JUDGE ROLLWERK: What's the Datos number up in tho

6 corner?

7 JUDGE CARPENTCo.' The Batos number is 61953 and

8 it's also Paga 16. Do you see what I'm referring to now?

9 WITNESS JACOBUS: Yes.

10 JUDGE CARPENTER: And then there's an appendix,j

11 Bates No. 95955, which actually specifies the time and the

12 temperatures. And then it says these appendices are not

13 part of IEEE Standard 223-1974.

14 I guess I'll start with Mr. Luchman. What
z3

If 1

V 15 significanco -- do you know if NRC has ever sanctioned in

16 any way, with a reg guide of what have you, the use of thin

17 appendix?

la WITNESS LUEllMAN: I don't know. -

19 WITNESS JACOBUS: I believe I can perhaps give you

insight that may go to the heart of what you're trying20 some

21 to get at. The idea is that Figuro A-1 was added to the

22 standard as a " generic suggested profile" that people could

23 use to qualify equipment on a gonoric basis.

24 And in using that, it was expected that most

25 conditions at most plants would be within that envelope. So
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1 if a manufacturer did attest to that anvironment, they would

l) 2 very likely be able to envelope a plant condition and that

3 plant would be able to use that as a qualification document.

4 JUCGE CARPENTER Fine. That helps me. There is

5 no implication that this is the legitimate profile.

6 WITNESS JACOBUS: No, absolutely not.

7 JUDGE CARPENTERt It's only the envelope. Thank

8 you very much. I think I'll pause.
_

9 JUDGE BOLLWERK: All right. Judge Morris?

10 JUDGE MORRIS You can now shift gears about

11 through five speeds. I have been confused about what the

12 groundrules were for this game and whether there's been

13 differences of opinion or differences of understanding or

14 differences in comm"nication over perivds of time on what

15 the criteria were for qualification of these terminal

16 blocks.

17 Maybe I could start by asking you, Dr. Jacobus,

18 when you arrived on the scene for the first inspection in

19 the fall of 1987, what your understanding was of what the

20 criteria were for acceptable performance of the terminal

21 blocks as a result of a design basis accident.

22 WITNESS JACOBUS: I'm not real sure how to answer

23 that question. As I testified previously, I can only look

24 at the skew sheet value as a basis for the temperature at

25 which the terminal bloc %s have to perform, unless I find
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I something also somewhere that says that is not the caso.
/l
C/ 2 JUDGF MORRIS So to begin with, that was the I

!

3 basis on which you were inspecting. A that correct?

4 WITNESS JACOBUSt That's correct.

5 JUDGE MORRISt And did that basis chango during j

6 the course of the inspection? .)
r

7 WITNESS JACOBUSt As I recall, I was never

8 presented any documentation to say that any other value was

9 correct. I was not -~ for examplo, the robruary letter that

10 has boon referred to of 1984, I'm not sure what the exhibit

11 is, that was not given to no during the inspection. i

12 JUDGE MORRIS So that your whole reasoning

13 process during the course of the inspection and whatever you

14 contributed to the inspection report was based on your
, _%/

U 15 understanding that the blocks should be qualified for peak

16 LOCA and main steam line break accident temperatures. le

17 that correct?

18 WITNESS JACOBUS When you got to the inspection

19 report, we ad also had the mooting in Atlanta on -- I'n not

20 sure what dato it was -- November 21,, and Alsbama Power had

21 presented some information that said they did not nood the

22 terminal blocks except at temperatures below 296 degrees

23 Fahrenheit.

24 So I also had that and some documentation that

25 said that. So with that clarification, that's very close to
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.j , . __ :1 ;the paak'LOCA conditions.- With that clarification, the
;m ;

b 2= answer isitasically yesito your. question,
~

.

2L1 : WITNESS JACOBUS: -Since that time, has your3y;
~

. _4D .. understanding of the performance' criteria n'e'cessary to
g

:5 --qualify thesetblocks changed?<
,

6- WITNESS JACOBUS: _ Well, va've heard Alabama Power

7 Company's t'estimony that up to this point, they have agreed

~ 8. that?they have to be: qualified to at least 260-degrees

9 Fahrenhel'

10 From1a technical standpoint, I woul.3-still

11' ' maintain that they~have to be qualified;thrGugh peak LOCA

12. -conditions'unless there was evidence that that were not the_
,

13: fcase for-_every possible accident; not for just the der'gn.

-14 : basis _ accident, because the design basis accident,'if-you=y
-

N./ .15 canishowlit performs in a' design basis: accident, you also
~

zi6 cannot show it-performs in every lesser accident,

c 217 JUDGE MORRIS: So that you don't accept the
~

181 argument that-it's_needed only;during the initial upward

,19 -transient.and-then again'sometime-'later during the downward.
'

2201 Ltransient. You think it may --'

21 WITNESS JACOBUS: . At this point,-I do not accept

f 22' it-becauseLthe complete information for all the._various

~23- accidents 1has not'been addressed.. If we say we're only-,

,

:24: looking'at;the~ design basis accident and we cannot show

!25 -performance-throughout the design basis accident, then, to

1 .

-i- -
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1 me, it no-longer is a design basis accident.

V'~')\i_ 2 A design basis accident says you show it works

3 here; therefore, we can extrapolate and say it will work for

4 anything less severe. And I have not -- I never did see an

5 analysis that said that for every different potential

6 accident, that that would be the case, what they had

7 claimed.

8 JUDGE MORRIS: I undtestand.

9 WITNESS JONES: May I respond?

10 JUDGE MORRIS: Mr. Jones, you were about to be

11- called upon.

12 WITNESS JONES: My response to that is during the

13 inspection, when Mr. Jacobus or Dr. Jacobus, excuse me, and

14 Mr. Wilson raised the concern about how the profile was
,,

t i

f ,(_ / 15 developed and raised questions regarding our post-accident

16 monitoring equipment.

17 V;t only did we have several discussions with them

18 trying to explain our philosophy of instruments performinq

'19 their function early in the event and then equipment or

20 monitoring instruments needed after the peak condition,

21 after some discussion with them about that, still lacking

22 their concurrence, Westinghouse was flown down from

23 Pittsburgh.

24 We had a specific meeting on the philosophy that

25 was being used. And it was my understanding when we left
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1 that meeting there was no concern about the philosophy that
-

< 3

(I 2 was adopted ~by Alabama Power Company. It was just a matter
._

3 of the contribution of leakage currents due to the terminal

4 block contribution of the whole instrument loop.

5 WITNESS JACOBUS: I would agree that there was no

6 .-- we had no differences with the methodology. In coming

7 to, in effect, the Westinghouse setpoint methodology and-

8 their EOP methodology, and I would agree that it was the

9 question of what data should be input for insulation

10 resistance for the terminal blocks.

21 What I have not seen is any complete and thorough

12 justification that says those terrinal blocks will not be

13 needed above a certain temperature in any possible accident.

14 In effect, you are coming up with a new design basis,,

x/ 15 accident for which the terminal block needs to function.

16 In the original direct testimony, we eaw that, for

17 LOCA conditions, it only had to function at 170. In the

18 surrebuttal testimony, we see in a higher energy line break

19 it has to function at 240 to 260 and we're looking at after

20 the peak conditions.

21- Are there other accidents where it has to function

22 at 270 or 280 or 265? I haven't seen -- I simply have never

23 seen that analysis.

24 WITNESS JONES: ' I'll just respond to that. In

'2 5 - 1984 when terminal block contributions came on the scene and
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1 NRC raised the concern, we got an agreement by adding a
,. _}4/

x._) 2 consarvatism, as you well know, and that was docu.nented in

3 our letter.

4 In 1987, after additional concerns were raised and

5 what we heard that the NPC was requiring additional

6 documents, wanted additional conservatisms, we went and did

7 a similarity analysis, added additional conservatisms.

8 They were still concerned during the meeting. We

9 brought Westinghouse down to the site. We even took their

10 data and wrote a JCO on it and then they still weren't

11 satisfied.

12 There was no way to satisfy them. So we tock the

13 terminal blocks out.

14 WITNESS JACOBUS: I wnld submit that all these

3 l'
%/ 15 conservatisms that were added still did not account for the

16_ major issue, and I think the record will speak for itself on '

17 that.

18 WITNESS JONES: It was clear that Dr. Jacobus

19 -would not be satisfied with anything less than us taking out

20 the terminal blocks, so we did.

21 JUDGE MORRIS: In your qualification, did you

22 limit yourself to the LOCA and main steam line break

23' accidents?

24 WITNESS JONES: Yes, sir. We limited it to the

<25' design base bounding curve, which is consistent with
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1 qualification of all of our equipment. We use the bounding
f/^g -.

Q-2 curve.

3 WITNESS LOVE: But that is not to say that that

4- does not envelope other conditions. To get into the types -

5 - I would just like to state that there was a whole separate

6 issue and regulation called Reg Guide 1.97. If we had

7 realized or had known at the time that there was still

8 confusion, we could have gone into Reg Guide 1.97, which is

9 a complete regulatory document of its own, with

10 documentation indicating what instruments are required to

11 function when for what scenarios.

12 And these are the enveloping EQ conditions and

13 these are the only instruments required at these

14 -temperatures for these events.

O(_,/ 15 WITNESS JONES: Now, if we want to get into Reg

11 6 Guide 1.97 in which-instruments have to function at what

17 time, we can go into that. I just did not realize that was

18 part of this hearing.

19 JUDGE MORRIS: I was going to ask if that question

20 has been discussed prior to today.

21 WITNESS JONES: It has not, to my knowledge.

22 WITNESS JACOBUS: .I-believe that my rebuttal

23 testimony outlined all of these factors that would need to

24 be considered. I believe my direct testimony even outlined

25 those factors. In the surrebuttal testimony, those factors
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}1 were:all; dismissed because it says.theLterminal blocks would

y{'Mj 2' ihave worked'at!309' degrees. '

;.

'

-3 WITNESS LOVE: We dismissed those in our testimony ,

%
3

' '

4- ibecause.they weren't pertinent:to the'.applicationsLthat-ve
- - - _

'5 ;were talking.about. *

6 WITNESS JACOBUS: I-think we have another point of

:7 - disagreement that's fairly clear.

-81 JUDGE MORRIS: On the record,. so we don't need to

29'- : pursue it here.-.

10 WITNESS JACOBUS: If you wish, I can point it out .

- 11 - .in my -- any offmy= testimony. . It's'been talked about

-12: several: times. That's on'Page 33 of my-rebuttal testimony.

13'. :In. response to that,.the Alabama ~ Power surrebuttal testimony

,_. 114' :--MI will see:if-:I can find the reference to --
: ,- y-
x) ~~15 JUDGE MORRIS: While-you're looking, let-me at.k

16 Mr. ; Jones -if you're-looking at Page 33 of the rebuttal

17. testimony of|Mr.= Jacobus and Mr. Luehman.
-,

18L WITNESS JONES:. Okay. I'm on-Page 33.

:19 ? JUDGE MORRIS: In. preparing;your surrebuttal. ,

,

F L20. . testimony,-did you consider each one'of these points?-

:21: WITNESS LOVE: .We addressed this issue. I'm

=22 looking for --

123 WITNESS JACOBUS: Page 193 of the surrebuttal

.' 2'41 testimony. . .

"J 25- WITNESS-LOVE: We considered those points in
n
|

, . _ .
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1 addressing -- making our response, yes.
e T

V 2 JUDGE MORRIS: I guess the record will speak for

3 itself. Thank you very much.

4 JUDGE BOLLWERK: Anything else, Judge Carpenter?

5 JUDGE CARPENTER: Dr. Jacobus, we have this on the

6 record, but it's almost off the record. I just need to

7 understand. If you look at that last graph on Page 10 of my

8 handout and look at the conductivity of a cube of water at

4 200 degrees, in just very round numbers, reading it off the

10 graph, it's five-times-ten-to-the-minus-six.

11 So if you had a nickel-plated screw a centimeter

12 away from a nickel-plated screw and you had a cross-

13 sectional area -- I mean, a deep film, a whole centimeter

14 thick, what resistance would you expect?
y\/

'd 15 WITNESS JACOBUS: Say that one more time.

16 JUDGE CARPENTER: Look at the graph. The nunber

17 is five-times-ten-to-the-minus-six for the conductivity.

18 WITNESS JACOBUS: Okay.

19 JUDGE CARPENTER: Take the reciprocal of that and

20 what have you got?

21 WITNESS JACOBUS: Two-times-ten-to-the-five, I

22 believe, if I've got my exponents right.

23 JUDGE CARPENTER: I guess I better step. The day

24 goes late. Because that's not the exponent that I get with

25 a pencil and paper.
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1 WITNESS JACOBUS: Five-times-ten-to-the-minus-six
-

,) 2 times two-times-ten-toathe-minus-five is one. One of us

'

3 needs to --

4. JUDGE CARPENTER: I'm dividing one by five and

5 getting .2. I'm taking the reciprocal of ten-to-the-minus-

6 six and getting ten-to-the-sixth.

7 WITNESS JACOBUS: Which is the same as two-times-

8 ten-to-the-five. Point two times ten-to-the-sixth. Wait a

9 minute.

10 JUDGE MORRIS: No, you're right.

11 JUDGE BOLLWERK: Nobody has a calculator.

12 JUDGE CARPENTER: The point I wanted to make just

13 in passing is I just can't get down to these ten-to-the-

14 fourth numbers any may I try.
, m,

y) 15 WITNESS JACOBUS: All I can do there is go to the

16 test data.

17 JUDGE CARPENTER: But what I didn't realize until

18 today is this is a dead issue. The reason I was interested,
_i

19 Mr. Kraft tells us that in Europe, they've tried to qualify

20 blocks and are concluding that they only should use

21 porcelain or ceramic blocks inside containment.

22 If this film business were the cat's pajamas, it

23 wouldn't make any difference what the block was. And if

24 that's not entirely true, then it might make a difforence

25 what the block was and that's something the NRC might spend
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1 money on.
3

N i 2 WITNEF3 JACOBUS: Except for the-fact that in the
i )v

-3 relevant applications, at this point, I think everybody has

4 removed the terminal blocks from the applicctions that would

5 be sensitive to those affects.

6 JUDGE CARPENTER: I'm aware of that, but I'm not

7 too comfortable with real people, not hypothetical actors,

8 but real people getting real radiation as a result of this.

9 WITNESS JONES: We didn't replace them by choice,

10- I might add.

11 JUDGE CARPENTER: I understand. I'm just trying

12 to explain why I've taken some interest in this, because

13 these are real people that I hope everybody in this room

, 14 feels some responsibility for.

I(') 15 WITNESS JACOBUS: Yes, I agree. I mentioned
q ,,e

16 before that there have been other types of connectors

17 developed. *risere also -- we got very late in this test

18 program and never got a chance to test it. I think it was a

19 European company developed a terminal block of a very unique

20 design that gave you an effective distance of inches, on the

21 order of something like four or five inches between the $

22 terminals. |
t

23 JUDGE CARPENTER: Be that as it may, we are where

24 we are today. As I say, I just wanted to explain why I just

25 find this -- I first look at the Sandia data. This is a
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1 wonderful thermometric substance. I don't expect to go in a

b 2 hospital and find people with one in their mouth, but it's a

3 remarkable resistance change, to me.

4 And I'm still not comfortable that I understand

5 it, but it's not necessary for me to understand it for this

6 case. But it's irresistibly intellectual, and that's enough

7 out of me.

8 JUDGE BOLLWERK: All right. I just have two briaf

9 questions, two more general issues I want to talk to Mr.

10 Luchman about for a second.

11 At one point in this proceeding, there was a

12 question about terminal blocks with regard to Limitorque

13 operators. Can you tell me the status of that in terns of

,
14 the notice of violation?

k 15 I just want'to tie up a loose end here. I have

16 some recollection.

17 WITNESS LUEHMAN: Specifically --

18 JUDGE BOLLWERK: Maybe I'll just have to check the '-

19 record myself if you have no recollection of it.

20 WITNESS LUEHMAN: I think that -- I'm drawing a

21 blank as to --

22 JUDGE BOLLWERK: Maybe ifr. Holler can help me out.

23 MR. HOLLER: The question is is that still an

24 alleged violation from the staff?-

25 JUDGE BOLLWERK: Yes.
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1 MR. HOLLER: Yes, sir, for the terminal blocks and

O)i 2 the Limitorque valve operators.

3 WITNESS LUEHMAN: It's under the heading of the

4 general violation, but I thought you were asking something

5 more specific. There was a number of discrepancies with

6 some of the Limitorque operators.

7 MR. HOLLER: Testimony was offered on direct and -

8 -

9 JUDGE BOLLWERK: Right. We haven't hes-d anything

10 about it in a while, and that's why I wanted to make sure I

11 hadn't -- something hadn't fallen between the cracks that I

12 -had missed.

13 But there has been testimony and the record will

14 speak for itself.

() 15 WITNESS LUERMAN: Yes. It's under the Limitorque

16 - the general heading of limitorque with the T-drains and -

17 -

18 JUDGE SOLLWERK: Right. I guess we saw nothing on

19 rel%Lcal or surrebuttal except T-drains, and I wanted to

20 make sure that I hadn't missed something. It sounds like

21 the record is going to speak for itself on that matter,

22 then.

23 All right. I want to ask you another general

24 question. This goes back, frankly, to something Mr. Wilson
4

25 had mentioned yesterday, but I think it's something that you
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1 can address in the general context of the enforcement
|;-)s .'- 2 policy.

3 I would like to get some understanding from you as

4 to the time deadline, as you see it, in this case that

5 controlled APCO's ability to develop new information and

6 give it to the staff and have it considered as part of their
7 qualification process in terms of the inspection.

8 I know there were a number of different steps

9 here. There was an inspection itself. There was a meeting

10 in November of 1988. There was then some submissions, at

11 least I remember with respect, for instance, to the

12 Chico /Raychem. There was a submission in January of 1933.

13 There was an inspection rsport in February of

f''g 14 1988, another enforcement conference in April of 1983. Can

V
15 you give me some idea of where in terms of the policy

16 statement the ability of APCO to develop new inf ormation and

'17 submit it to the staff and have it considered at that time
18 came to end in this prcceeding. -

19 WITNESS LUEHMAN: Are we talking specifically to

20 Chico A/Raychem?

21 JUDGE BOLLWERK: Well, let me ask you two

22 questions. Can you give me a generic answer or does it

23 depend on the particular item of equipment?

24 WITNESS LUEHMAN: Well, I think the generic answer

25 is obviously that if -- it's easier to -- there's two issues

(3 ANN RILEY & ASSOCIATES, Ltd.
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. _
'l here.- One is if a licensee was able to provide --

1 3-
-~ ' .s,/ ' 2- ulcimately- provide information, and _ I would guess I would

3 classify that'short of testing, because I think the staff's
4 . position on additional-testing is that it's inconsistent to
5- allow licensees to do additional testing simply for

6~ violations.

7 JUDGE BOLLWERK: For the purpose of this, we'll

8 assume that whatever definition of developing you're going

9 to use is the one we would accept. What I'm interested in.

10 is where, assuming that --

11 WITNESS LUEKMAN: I think that the answer to that

12 is that in the case where the licenroe continued to develop

13 -- there was ongoing discussions with the staff and, at some

pf-q. >14 point, the licensee was able to convince the staff that
( )
^\/ 15' there was adequate documentation, then I think that we would'

16 probably have -- I guess what I'm saying is if the licensee

17 _could conclusively show that their position was maintained

18 by analysis or whatever, then I think that we would accept

19- that.

20 That would be on a case-by-case basis, weeks.

21 Depending upon what we're talking about, how difficult the

22 information'was to retrieve. I think in the case -- to get

23; more specific'to the case at hand, I think that on most of

24 the issues that we're talking about, that we have looked at

25L all the information that the licensee has provided on these
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1 various issues in this case.
1/9
C/ 2 And I think that we've looked at it -- the staff

3 has looked at it all. And the question is on sone issues, I

4 think as Mr. Wilson testified yesterday and I think maybe

5 even in the course of the testimony today on this issue, on

6 a few of the issuea, the licensee may have closed the gap,

7 so to speak.

8 But I think that in -- it's the staff's judgment

9 that in the case of the things we're talking about here,

10 that there is still significant gaps no matter if we

11 continue -- if we consider the information up to this point

12 excluding any testing that we would consider additional.

13 So in a generic sense, what I'm saying is we would

14 probably give flexibility, because obviously if a licensee

(> 15 showed conclusively or closed the gaps considerably in what

16 the staff alleged were problems, we would prcbably give a

17 lot of leeway in that.

18 In those cases where the gaps were significant and .

19 they were never closed, I don't think that it really then

20 makes any difference whether the licensee provided that

21 during the inspection, the day after or there weeks after.

22 Obviously we would run into some consistency

23 problems if, for one licensee, we were accepting things -- I

24 mean, a year after the inspection, a licensee came back and

25 said, oh, by the way, we've just developed this and this

ANN RILEY & ASSOCIATES, Ltd.
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. 1 solves all our problems.

'f: '(.j - 2 I'm not saying that's the case here, but I think

3 that we did.usually have a cutoff of days or weeks,- but

4 shortly after the inspection.

5 JUDGE BOLLWERK: - Did you define the cutoff here?

6 I guess that's the -- is there anything on the record that

7 indicates what the cutoff was in this particular -- with

8 respect to-this particular inspection?

9 WITNESS LUEHMAN: I think that the answer is that

10 we've considered all the -- I mean, clearly we've considered

11 the information that was provided in the notice of violation

12 and everything that led up to the notice of violation. We

13 tried to address all of that in the order. imposing the civil

-q 14 penalty which was not issued till 1990.

15 Obviously, if we felt Alabama Power came through~-

16 with information that made rational arguments and closed the

17 gap,-and, in fact, in some of the things that were

18 originally in the-notice of violation, we concluded that and

'19 some items _that were originally in the notice of violation

20 were dropped from consideration at a later date.

21 So the staff's. consideration was ongoing. But it

22 reaches the point where the staff has to make a decision

23_ that the gaps between what the licensee considered adequate

24 and what the staff considered adequate can't be bridged.

25 I guess what I'm saying is it's a more difficult
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1 ' situation where you actually have a case where a licensee

2 ultimately brings forward information and now you -- and it'

( ;-,

3 determines that there isn't a violation, how fair is it to

4 another licensee who might have gotten a violation who
t

5 wasn't -- where that wasn't -- where the information wasn't

6 brought forward by that first licensee, inasmuch as it

7 matters.

8 I guess the dilemma that we're in is we have to

9 cut if off at some point. In this case, since this case

10 went all the way to hearing, we've obviously considered all

11 the information the licensee has brought up through their

12 surrebuttal taatimony.

13 If we felt that -- I think the staff's pcsition

14 was that if the licensee made convincing arguments on these

gm
) 15 things in their surrebuttal -- all the way up through theirt

/

16 surrebuttal testimony, I don't think that the staff is justt

17 in this to win. I think that -- I think it's to do the

18- right thing, in our opinicn.
_

19 JUDGE BOLLWERK: So when Mr. Wilson yesterday was

20 telling us that he continues to evaluate this information in

21 terms of the environmental qualification of the
,

22 Chico /Raychem seals, he was, in fact, stating what the
>

23 staff's position is and he's continuing to evaluate it.

24 WITNESS LUEID'AN: He continued to -- as he was

25 provided more information, he was clearly asked to look at
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1 it and see if the licensee was making new argunents that he

(m .
) 2 might havo overlooked. Obviously.-- and then based on what

3 Ehe saw and what was reviewed by the team.

4- -ILthink that's a fair statement.

5 JUDGE BOLLWERK: All right. Thank you very much

6 for clarifying that for me. I think that's all I have.

7 Anyone else?

8 .(Ho response.)

9 JUDGE BOLLWERK: All right. Mr. Jacobus, we thank

10 you -- if you have something to say, certainly.

11 WITNESS JACOBUS: One very quick thing. I made a

12 couple of statements. I said they were in the Sandia

13 report. I didn't reference them. I have that reference

14 .now. They're both on Page 3 of Staff Exhibit 73. One is in
. ym.

(,,) 15 the first paragraph -- the second paragraph, excuse me,

16 where I mentioned that there were -- I'll just read the

17 sentence of the record - " sporadic breakdowns to very low

18 values of insulation resistance, a few to several hundred

19 ohms, lasting from less than a second to several-minutes,

20 were observed."

21 And then there's somewhere else in the report

'22 where it explains that these were not captured by the data

23 logger which was sampling at discreet periods of time, but

24 were captured on.the strip chart recorders.

25 Also, at the bottom of Page 3 is where it talks
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1 about the difference between a serpentine and terminal-to-
O .

2 terminal insulation resistance measurements. It says the
)"

3 values were predominantly one-third to one-tenth. The

4 insulation resistance values in Phasa I were predominantly

5 one-third to one-tenth of the insulation resistance values
6 measured in Phase II.

7 JUDGE POLLWERK: All right. Thank you, sir. I

8 also forgot to offer to the parties. Does anyone want to

: ask any redirect questions about any of the matters the
,

10 Board addressed?

11 MR. HOLLER: The staff has no redirect, sir.

12 MR. REPKA: I have no redirect.

13 JUDGE BOLLWERK: Then at this point, we'll go

14 ahead and dismiss the panels on terminal blocks. We thank

p %) 15 Mr. Jacobus, who I think has provided all the testimony he(.
15 is going to in this proceeding. We appreciate your service

17 to the Board.

18 I believe also, Mr. Love, I think you are new _

19 finished. We thank you, sir, for your service to the Board

20 and your testimony.

21 (Witnesses Jacobus and Love excused.)

22 JUDGE BOLLWERK: At this point --

23 MR. HOLLER: If I may remind the Board, sir, we

24 have some exhibits.

25 JUDGE BOLLWERK: That's correct, and I think we
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1 need to assess where we're at in terms of finishing up. So

4/~T 2 why don't-we go ahead and take care of the exhibits first,
v/

3 and then vo'11 do that.

4 MR. HOLLER: If I say, sir. Staff moves to move

5' into evidence Staff Exhibit -- what have been identified as
'6 Staff Exhibit 83, 84 and 85.

7 JUDGE BOLLWERK: Mr_ Pepka.
'

S MR. REPKA: With respect to Staff Exhibit 83, we

9 have no objection. With respect to Staff Exhibit 84, wo

10 object to its admission into evidence on two bases. First,

11 this is.a document that only became available today to us

12 and we didn ; feel like we had sufficient time to review it.

13 Second, this document was offered o rebut Mr. Love's

14 testimony in Q&A 103 on Page 172 of his surrebuttal

({r~) 15 testimony.
x-

-16 That temperature -- that testimony relates a the

17- tempersture, the shape of the curve, and ranges of

:18 significance.to the Farley instrumentation. In that

19 context, we don't.believe that either the relevance or

'20 probativity of the exhibit has been established.

21 It has not been established that the curve, number

22 one, or the data clearly establishes that the curve is not

23 linear on the logarithmic scale.- And, number two, it has

24 not been established that the curve has any relevance to the

25. temperature ranges of significance to Farle uclear plant.
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~

-l'- :MR. :l!OLLERt : Staf f vould _ just - respond by 'saying .
yg

~

D - 21 Lthe Staff Exhib'it'.84 plotted the. temperatures that were i;
;-@

" availableLand:for purposea of illustration. The staff has
, .3 i :

-4! (no'further-comment, sir. ,

'5- . JUDGE BOLLWERK: .I-am l'ess concerned.about the=' '

.

.

relevance: argument and more concerned about the lack of'6-
,

'

7' :noticaito: you- a31 to. be able to -respond to it in any way you

8 saw fit.

.9! ItIisinot my intention at this point to close-the
.

10: record.-LI'm going to leavc it open-for a while to allcw the. ;c

11, parties to go,through_and make sure they've got everything #

*

12 they want into-evidence.
+

: 13 ] If:we-~provided you with an opportunity to respond
.

~ 14t -toithe exhibit, would that address that concern?
~

,

'
E15- MR. REPKA: That would address that concern. I

16 don't think'it would address relevance and probativity, but ,

.

: .17 it would address-the-first concern.

' 18 ' - | JUDGE-BOLLWERK: All right. Why don _'t we. handle

19i it:that;way. We're going.to-go aheadL-- well._ We have'also
.

-20f Exhibit:85.: ' DoLyou have any objection-to that?
.

-- 21 : MR.-'REPKA: Yes. I hate:to be ornery at this. late

22; hour,;but given the context in which-Staff Exhibit 85 was
u

:23' raised, that._is the staff was not relying on it in any-Way,,

241 only' offering it to Judge Carpenter, I, frankly, am -- I
-

:25 would:not-like the prospect of either party combing this-

,
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-1: " document'to-find a; basis-to-support their positions in the
-

-

k ' 2: . proceeding. .I' don'E believe it should be part of the
~

-

N~~

31 Lrecord.

4? - -MR. HOLLER: The: staff has no' objection to the
'

25 withdrawal .of Staf f E:chibit 85, but merely included.it for

iS~ . continuity. .I;might suggest that~if the Board. cares to make
'

;

.7- it-a: Board exhibit,-the staff'would not object to that. ,

8 JUDGE-CARPENTER: -I think Mr. Repka's description
,

9 is-very much the~ spirit. It was a courtesy to me. I don't- '

'10 - look at it as an-exhibit from which findings of fact
,.

=11 relative to this case.are going to be drawn.

12' It was more my expression of some intellectual ~

13- curiosity'and[I haven't had a chance to look at it, but I
. _ .

::14 - don't think.these plastics people really think about peak

15" LOCA environments when they characteri;:e the materials.

.16 -.But at any rate, I will take a look at it. But it

-17 wasLa courtesy-to me and I considered it. personally andsnot--

118- part of.this record.

11 9 - MR. HOLLER: We-withdraw 1-- if I may amend my
'

(20< . motion, I-withdraw my motion to include Staff Exhibit 85
.

-21 'into evidenceLand would renew my' motion at this point to

22 include Stiff Exhibit 83-into evidence and reserve moving-
.

'

23- Staff 84-into evidence till a later time.
24 JUDGE BOLLWERK: We're going to go ahead. -We'11

25, withdraw Staff Exhibit 85 and the record can reflect that.

ANN- RILEY &- ASSOCIATES, Ltd.
- Court Reporters

.
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'is e JWeilllmark:itias withdrawn,

,

~ y. 3
OQi? 2 i .

[ Staff Exhibit.No. 85-

c 3 -- was withdrawn.)

-4 - JUDGE BOLLWERK: Staff Exhibit'S3 will be admitted

'S' into evidence.
.

-6 _(Staff Exhibit-No. 83 was
=7 received into evidence.-]

-8- - JUDGE BOLLWERK: Staff 84 we will also admit into-,

9- ' evidence with the caveat that you.all.Will be-provided an

10 opportunity =- -and I'll sot a date, not right now, but in-

-110 the next -- before.wc finish this. evening, in which you all

:12 : :can, respond'.to it in~whatever way you-want to, to contest

- -13- the validity of the exhibit.

14-' If you wish.to raise relevance questions-again,

15 you can-certainly do that and-that will go to the weight rho
'

'l5 Board.might-give it.

17 .(Staff Exhibit No. 84 was
'18 received-into, evidence.)

19 JUDGE BOLLWERK: Then I think we have several APCO

20- exhibits, I-think, that need to be.receiv d. No. I guess

21- ~ we got them'all. We.do.

-22 -MR'.-REPKA: I.think we're up to date.

223 - JUDGEK BOLLWERK: : At this point, why don't we go. "

.

(24 off the-record. Let's' talk with counsel-for-a couple

25 - : minutes'and see where we're at.
t

ANN RlLEY & ASSOCIATES, Ltd.
V'

,M Court Reporters
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- 1 [htereupon, at 6:00 p'.m. , the hearing adjourned

; [j,- )_ _2.' ' for a brief recess. ]'. -

3
~ ,.

'3,

4

5

'6

7

8

9

10

11.

12

13

14

.V., ^ 15--

16

17

18:

19-

20-

21.'

22

23

24

25
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1- EVENING SESSION
( .

(f . = 2 [6:15 p.m.)

3 JUDGE BOLLWERK: Let me do one thing before we

4 move to'the witness panels. We need to let the record

5 reflect that Board Exhibit-2 -- it has already been marked

it 6 for identification. Is there any objection from the pa-lies

7 to our receiving that in evidence?'

8 MR. HOLLER: No objection from the NRC Staff, sir.

9 MR. REPKA: I have no objection.

10 JUDGE BOLLWERK: All right. Then Board Exhibit 2

11 will be received in evidence.

12 (Board Exhibit 2 was received in

1? evidence.)

14 JUDGE BOLLWERK: I think the next panel is en
V3
O 15 T-drains.

16 MR. HOLLER: Yes, sir, or, more generally, the

17 .Limitorque operator switch. T-drains is the issue.

18 I remind Mr. Levis that he is under oath.

19 Whereupon,

20- WILLIAM LEVIS

21 was-called as a rebuttal witness for the NRC Staff on

Is T-drains in Limitorque operators and, having been previously

23 duly. sworn, was examined and did testify as follows:

24 DIRECT EXAMINATION

25 BY MR. HOLLER:

ANN RlLEY & ASSOCIATES, Ltd..-

Court R e po'' e rs
1612 K Street, N.W. Suite 300

Washlagton, D. C. 20006
(202) 293-3950
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1 -Q I'll ask him if he would again, for the record,

i[ '( 2- state his name and current position.
~

.LJ
3 A (Witness Levis) My name is William Levis. I'm a

4 senior resident inspector at the Davis-Besse nuclear

-5 station.

6 Q I would ask you, sir, if you have before you a

7 document entitled rebuttal testimony of William Levis on

a behalf of the NRC Staff concerning Limitorque operators.

9' A (Witness Levis). Yes, I do.

10 Q Did you participate in the preparation of this

11 document, sir?

12 .A (Witness Levis) Yes, I did.

13 Q I'll ask you at this time, do you have any

14- corrections?

((q .; 15 A (Witness Levis) I do not.
v

16 Q Is the document before you true and correct to the

17 best of your knowledge and belief?

18 A (Witness Levis) Yes,~it is.

19 MR. HOLLER: At this time I move that the rebuttal

20- -testimony.of1 William Levis on behalf of the NRC Staff

21 concerning Limitorque operators be bound into the record as

22 if read.

23 MR. HANCOCK: No objection.

.24 JUDGE BOLLWERK: All right. Then the rebuttal

25 testimony of William Levis on behalf of the NRC Staff

ANN RILEY & ASSOCIATES, Ltd.
-

.

O Court Reporters

(V 1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950
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L1 concerning Limitorque operators will be received and bound

i,b) / - 2 into the. record.
;., p
''''

3 -(The rebuttal testimony of William Levis on behalf

4 of-the-NRC Staff concerning Limitorque operators follows.]

5

6

7

8

9

10

11

12

=13

14

pm,
( ) 15. s>

16

17

18'
,

19

20

21

22

23

24-.

25

ANN RlLEY & ASSOCIATES, Ltd.
r^y Court Reporters

) 1612 K Street, N.W. Suite 300's''' Washington, D. C. 20006'

(202) 293-3950
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSICNg

i \

D' BEFORE THE ATOMIC S AFETY AND LICENSING BO ARD

-In the Matter of - )
'

) Docket Nos. 50 343-CisP

ALABAMA POWER COMPANY ) 50 362 CivP

)
(Joseph M. Farley Nuclear Plant,- )

Units 1 and 2) )
) (ASLBP NO. 91626 02 CivP)

REBUTTAL TESTIMONY OF WILLIAM LEVIS ON BEHALF
OF THE NRC STAFF CONCERNING LIMITOROUE OPER ATORS

- Ql. State your full name and current position w'.th the NRC.

-A. William Levis, Senior Resident Inspector, Davis Besse Nuclear Power S at:en

yy Q2. Have you prepared a copy of your Professional Quali5 cations?

,L) .

A copy of my Professional Quali6cadons has'been admit:ed previously in:oA.

evidence as Staff Exh.1.

Q3. What is the purpose of your testimony?

A. The purpose of my testimony is to rebut portions of the Alabama Power Company

(APCo) Testimony regarding vi'lations of the environmental qualification (EQ)
'

requirements for the Limitorque Motor Operated Valves (MOVs) at the Farley

nuclear plant which led to the civil penalty that is the subject of this hearing. The

. APCo testimony which is the subject of this rebuttal tesdmony is ccnttined in

ps
'\"'] '9203170296 920313
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Direct Testimony of Jesse E. Love, James E. Sundergill and David H. Jones on

Behalf of Alabama Power Company (ff. Tr. 978) (hereaf:er L/S/J) and Direct

Testimony of Philip A. DiBenedetto on Behalf of Alabama Power Company (ff.-

Tr.-1227) (hereafter DiBenedetto).

Q4 | Are you aware of any 30 day tests of Limitorque motor valve operators in which

a motor operator without a T-Drain installed failed the test? (L/S'1 Q1A 162,

pp.!S3 S5; DiBenedetto QiA 160, pp.125 26) ,

A. No. I am not aware of any test to either support use of Lim! torque me:or vahe

operators without T drains in a long term post LOCA environment or that show s

i-
failures of Limitorques without T-drains in that environment. The point is that

-(
there have not been opportunities in industry in which a MOV had to opera:e for

p
30 days in post LOCA environment. - Absent testing to simulate those harsh

conditions for that period of time, we just do not know how the motors will

respond. Mr. DiBenedetto's testimony answering APCo Q160 is mis!:ading .in

that he states that he is unaware of any failures without stating basis for his

conclusion.

.D
.

QS.
Would -not the information-in NUGEQ. Report ' Clarification of Information

Related to the Environmental Qualification of Limitorque Motorized Valve
-

7. g
,

1

%

> c e -er-- .
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.

OQ Operator,t April 1966, and the absen:e of information re;arding the instal:ation

I
of T drairu in test re, orts 600456 or B0058 lead a reasonable engineer to

conclude though Arrhemus techniques and reasonable engineering judgment that

T drains were not required for the environmental qualification of Limitorque

motor valve operators 7 (USW Q&A 162 & 163, pp.153 55; Q&A167 & 163.

pp.187 90)

A. To begin with, in his answer to question APCo Ql62 at pp.19 35,

hir. Sundergill states that "[i]nstallation of T drains is not reseMed anywhere in

Test report 600456 or Test Report B0058." I do not agree with that s:2:ement.

Paragraph 6.0 on page 30 of Test Report B0058 (S'aff Eth. 54) des:rdes :he

design and construction of Limitorque MOVs for use inside conta:nment and |

states that T drains were one of the features added to permit the a:tuator to
,

withstand the more severe containment chamber DBE conditions. The paragraph

'

specifically uses the term " chamber," which any reasonable en;4cer v,uld take

to mean the test chamber used in qualifying the MOVs. i

Mr. Sundergill's argument that all Limitorque motor va' * operators at

Farley are covered by test report 600198, the test without T drains installed, in

answer to Q168 is flawed. DurinF the inspection the inspecters acknowledged the

existence of the NUGEQ document which discussed the Limitorque issues. Some

equipment items perform their safety function prior to 7 days and are not required

I

- e

. . _ -_ _ _ _ . -. _ . _. . _ ._
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h after that time. For that very reason the inspectors stated that the use of the

600198 test report (Staff Exh. 52) could be used for those Limitorque blOVs with

short operating times,less that 7 days. However for those vahes which hase a

greater than 7 day operatir.g requirement, the report was not at:epuble be:ause

the long term effects of moisture were not evaluated. I can not undersund how

hir Sundergill can assume that NUGEQ is endorsing the principle of extending,

the test. In fact, hit. Sundergill acknowledges in his testimony that the test can

be used if conditions in the test report envelope the pl. int specifie con 6tient, in

the case of valves with a greater than 7 day operating requirement, the test simply

does not envelope plant required conditions. As hir. Sunder;ill suted in answer

to APCo Q167, the Arrhenius technique shows that the conditions of high

temperature for short durations can be equated to a condition oflower temperr . e

for 3 longer period of time. This demonstrates the ability to withsund these

temperatures for a given period, not necessarily the effects of moisture.

Q6. -Was the issue of T drains in Limitorque motor valve operators an issue in

industry prior to November 30,19857 (IJS/# Q&A 160, p.181: DiBenedetto

- Q&A 161, pp.126-27)

A. Yes it was. In his answer to APCo Q160, htr. Sundergill states that the T drain

issue " clearly evolved after the EQ deadline" of November 30,1985. I can state -

- .- -- - - - .- . - - - .-.
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(/ that I know of several sites where this configurttion attribute was che:bd pt;et
< r

'

to the deadline. For nample, on page l' of the inspec on report far a Starch3

1985 inspe: tion of Crystal River, (Staff Eth, 65) the NRC Staff news that 'he

li:ensee planned to verify the presence of T drajns and other details of their

Limitorque hiOVs during a htarch 1985 outage. Prior to my empio) ment with

the NRC, the company for whom I worked prior to Nosen.ber 30,1955, had

developed a series of checklists for EQ equipment that detailed qdi0:2 don

requirements. The checklist for h!OVs indicated that T-drains u ere rezwed :ct

those hiOVs in harsh (high energy lir.e break) environments.

On page 127 of hit. DiBenedetto's Dire:t Te:timony, te swes Fr e

'act that the T drain issue was cited at 21 different utilities demenstrates tw :ss.;e
, ,m) was not a con:ern of many acasonable and prudent en;ir.ecn.. I do net draw the

same conclusion from those fa:ts. I see the NRC consistently apply!rg the are

criteria to all licensees inspected. The fact that more fa:!!nies were not :ved
_

shows that niany reasonab!e and prudent licensee personnel knew that T dra:ns

were required and properly installed them.
3

Q7. Is Mr. * mdergill correct when he says that he suspects that the Limitorque

recommendation regarding the installation of T-drains was offered to you more
)

as a maintenance matter than a qualification matter? (L/S/J Q&A 161, pp.182 S3)

,

N

f[Nj .. . )
>
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A. No, in his answer to APCo Ql61 at p.183, Mr. Sunder;ill is m:sas!n; tN

wording i used to des: ribe my conseration with Limitorque. The frt of the

matt:r is that Limitorqtte would not state to me that it was 3::eptable not to use

T-drains for those MOV'c which experience LOCA ensironmental conduions. In

'c. T drains are shipped with the actuators with a :ompanying instra:nons

stattog to install the T drains for EQ purposes.

Q9. Does this complete your testimony regarding this matter'

A. Yes.

I

-

.
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1 JUDGE BOLLWERK: It's my understanding that
. , ,

( ) 2 neither of the parties have any cross examination with

3 respect -- Oh I'm sorry. Why don't you go ahead and do

4 the APCo panel.

5 MR. KANCOCK r. Okay.

6 Whereupon,
,

7 PHILIP A. DiBENEDETTO, |
,

8 DAVID H. JONES,

9 and

10 JAMES E. SUNDERGILL

11 were called as surrobuttal witnesses for Alabama Pcwer

12 Company on T-drains in Limitorque operators and, having been

13 previously duly sworn, were examined and did testify as

14 follows:
. ;/-

(y 15 DIRECT EXAMINATION

16 BY MR. HANCOCKt

17 Q If we can start with !!r. DiBenedetto, could ycu

18 please state your name for the record?

19. ~A (Witness DiBenedetto) Philip A. DiBenedetto."

20 A (Witness Sundergill) James E. Sundergill.

21 A (Witness Jones) David Huber Jones.

.22 Q Do each of you all have before you a copy of

23- Alabama Power Company's surrebuttal testimony on the issue

24 of Limitorque operators?

25 A (Witness DiBenedetto) Yes, I do.

.

ANN RILEY & ASSOCIATES, Ltd.
( Court Reporters
's 1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293 3950
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1 A (Witness Sundergill) I do.

l(d~T 2 A (Witness Jones) Yes,

3 Q Did you assist in the preparation of this

4 testimony?

5 A (Witness DiBenedetto) Yes, I did.

6 A (Witness Sundergill) I did.

7 A (Witness Jones) I did.

8 Q Do you have any corrections that need to be nade

9 at this time?

10 A (Witness DiBenedetto) I have one minor

11 correction. On page 216 of the prepared testirony, the

12 first full paragraph, there's a parenthetical expression

13 stating " September, 1990." It shoald be September, 1930.

14 That's the only correction I have.

15 Q .Mr. Sundergill?

16 A_ (Witness Sundergill) I have none.

17 Q Mr. Jones?

18 A (Witness Jones) I have one ccrrection. On page

19 221, the first full paragraph, seventh line down, delete the

20 word "no." "There was no reasonable" should be "There was

21 reasonable e.ssurance."

22 Q Any further corrections?

23 A (Witness Jones) That's all.

24 Q Is this testimony true and accurate to the best of

25 your knowledge?

ANN RILEY & ASSOCIATES, Ltd.i
Court Reportersp/ 1612 K Street, N.W. Suite 300v Washlagton. D. C. 20006

(202) 293 3950
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1 A (Witness DiBanedetto) Yes, it is.
t

n)(_ 2 A (Witness Sundergill) It is.

3 A (Witness Jones) Yes.

4 Q And you adopt it as such today.

5 A (Witness DiBenedetto) Yes, I do.

6 A (Witness Sundergill) I do.

7 A (Witness Jones) Yes.

8 MR. HANCOCK: At this time I'd move that the

9 testimony regarding Limitorque be bound into the record.

10 MR. HOLLER No objection from the Staff. 1

11 JUDGE BOLLWERK: All right. The testimony

12 reflects these corrections, correct?

13 MR. HANCOCK We're going to check on that 33 soon

14- as Julio gets back.

\- 15 JUDGE BOLLWERK: All right.

16 MR. HANCOCK She's got all the answer.

17 JUDGE BOLLWERK: All right. We should make sure,

18 _though, that it has been made before it goes to the court

19 reporter, back to their main office.

20- MR. HANCOCK: All right.

21 JUDGE BOLLWERK: Then the APCo surrebuttal

22 testimony on Limitorque motor operators, T-drains, of Mr.

23 Sundergill, Jones, and DiBenedetto will be received and

24 bound into the record.

- 25 (The surrebuttal testimony of James E. Sundergill,

ANN RILEY & ASSOCIATES, Ltd.g
Q Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293 3950
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1 David 11. Jones, and Philip A. DiBenedetto on behalf of

2 Alabana Power Company concerning Limitorque operators

3 follows.)
4

5

6

7

8

9

il10

11

12

13

14

15

16

17

18 _

19

20
,

21

22

23

24

25

ANN RILEY & ASSOCIATES, Ltd.
,

Cour t Reporters
1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293-3950
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Ut1ITED STATES OF AMERICA ,

NUCLEAR REGULATORY COMMISSION l
i6

'

BEroRE THE ATOMIC SAFETY AND LICEt! sit:0 BOARQ
1

||In-the Matter ofs )
) Docket Nos. 50-349-CivP ?

ALABAMA POWER COMPANY ) 50-364-CivP
)

(Joseph M. Farley Nuclear )
Plant, Units 1 and 2) ) ASLBP No. 91-626-02-CivP

.

SURREBUTTAL TESTIMONY OF JAMES E. SUNDERGILL,
DAVID M. JONES, AND PHILIP A. DIBENEDETTO

ON BEHALF OF ALASAMA PCWER COMPA!!Y
CONCERNING LIMITOPOUE MOTOR OPERA WES: .T- D PA I N S

!Q. State your full-name.
,

( A. (Sundergill) My name is James E. Sundergill. I am exployed

by' Bechtel Corporation as ' the Engineering Supervisor of the

Electrical and control Systems Group of the Farley Project. '

(Jones) My name is ' David Huber Jones. I am currently Manager

of Engineering Support, Farley Nuclear Plant, for Southern
Nuclear oparating Company, Inc.

(DiBenedetto). My name is Philip A. DiBenedetto. I am
,

. hich is an-president of DiBenedetto Associates, Inc., w

engineering and management services company that provides

services to utility. clients related to equipment

.

qualification, quality assurance, and nuclear regulatary -

_

kJ

|
.

;

l.
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Licensing. I am responsibio for the technical and
n.

[uJi administrative- managocent of the company, including

participation in, and supervision of, the extensive
:

environmental qualification (EQ) services that DiDenedetto

Associates offers.

; .

Itave you previously testified in this proceeding?Q,
,

f

r

~ A. (Sundergill, Jones, DiBenedetto) Yes. We havu provicusly
,

testified on- various technical issues raised by this

enforcement. proceeding.
1

- Q. What - is the purpose of your present testineny?

. - -

(/ - A. (Gundergill, - Jones, ' DiBenedetto) cur present - surrebuttal-

testimony is of fered to address the rebuttal testi=0ny of tne

various llRC Staff panels on the. technical issues in this
.

proceeding.'

. <

1

l;

.

U
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. VI. Id}ilTOR00E foTOR OPIP,ATCFS t T-Drains

, , ,

k),
. '

-

'Q 13 3 . - Mr. William Lovis has prepared Rebuttal Testimony on behalf of

the 11RC Staf f concerning T-drains in Limitorque motor operated

valves (MOVs). Are you familiar with it?

A. (Sundergill, Jones, DiDenodotto) Yes.

Q134. What is the purpoce of your Surrebuttal Testinony on this

issue?

A. (Sundergill, Jones, DiBenedetto) Our testimony responds to

the' concerns and issues raised by the Staff in its Febuttal |

Testimony regarding T-drains. We disagree with Mr. Levis'

( conclusions on this issue regarding violations of

environmental qualification requirecents. We believe, as
t

before, that the Movs at the Parley ttuelear Plant were

qualified even if T-drains were not installed.

Q135. In-general, why do you disagree with the Staff's conclusiens

concerning the environmental qualification of Limitorque Movs-

at rarley without'T-drains?

A. (Sundergill) .The-Staff's conclusions primarily are based on

their assertion that Limitorque Test Report- 600198 (Staff-
Exhibit-52), which tested actuators without T-drains for a

' '

[ -209-
L
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seven day accident duration, cannot be extended to encompass

(,/ the Farley accident duration. As more fully explained below,
,

it is my opinion that this test can be extended to cover the
Farley accident duration.

Q136. According to Mr. Levis, Test Report 600198 is not acceptable

for MOVs witn an operating require =ent that exceeds seven

days. (Rebuttal Testimony, at page 4). Is he correct?

A. (Sundergill) I do not believe that Mr. Levis is correct in
his assessment. This disagreement is, in my opinion, the

heart of the matter. If-it is demonstrated that Test Report

600198 envelopes the Farley parameters, the three MOVs per

_ unit in question were qualified. I contend that Test Report
q7

600198 has sufficient temperature margin to demonstrate that

it would cause the equivalent degradation to the actuators as

-would a lower terperature exposure for a longer period of

tine.

Q13 7. - Let's begin-with Test Reports 600456 (Staff Exhibit 53) and

B0058. (Staf f Exhibit 54). Mr. Sundergill, in your prior

testimony, you state that "(i)nstallation of T-drains" is not
evident in either report. (Direct Teotimony, at pages 184-

85). Mr. Levis disagrees with that statement. (Rebuttal

Testimony, at page 3). How do you respond?

G.|V -210-
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A. (Sundergill) My statement may have been imprecise but it was
>,~

not wrong. I meant to explain that there was no indication in

Test Report 600456 (Staff Exhibit 53) that T-drains were

installed in that test, and that there was no indication in |

B0058 (Staff Exhibit 54) that T-drains were installed Ja the
600456 test. Even though B0058 is of ten referred to as a test

report, it is a summary document providing overall guidance

for the Limitorque test program. Test Report 600456 is the

actual test in question, not B0058 - and Test Report 600455

includes no indication that T-drains were installed.

Mr. Levis is correct that there is a mention of T-drains in
B0058. However, he is perhaps being equally imprecise in his

language since he apparently reads more into the T-drain
OV reference in paragraph 6.0 of B0058 than I do. That paragraph

states:

6.0 DESIGN LIFE

The inside containment and outside
containment actuators are of the
same basic design and construction
with some dif ferences in material to
permit the actuator to withstand the
more severe containment chamber DBE
conditions. These differences
consist of use of dif ferent phenolic
insulating material for the
switches, a special motor insulation
system, Viton seals instead of Buna
N, elimination of all external
aluminum parts and the use of 'T'

drains and grease relief valve to
accommodate the extreme temperatures
and pressures of containment DBE
environments.

5 -211-
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(Staff Exhibit 54, at page 30). Mr. Levis may believe that

r
the simple listing of component differences-implies that T-
drains were included in the 600456 test, but I do not.

Mr. Levis further states on page 3 of his Rebuttal Testimony

that the language in paragraph 6.0 of B0058 "specifically uses

the term ' charter,' which any reasonable engineer would take

-to mean the test chamber used in qualifying the MOVs." I

,

believe that a reasonable engineer would not interpret that

one word out ' of context. The phrase Linitorque used is

" containment chamber," not simply " chamber." In my opinion,

the phrase " containment chamber"- ref ers - to the contain ent of

a nuclear power plant -- not an autoclave in some test lab.

I also base ny cpinion on a review of the entire context of

D the statement by Limitorque. The referenced discussion'

;

centers on design differences between actuators used inside

containment and those used outside containment. The

dif ferences exist because the inside containment actuators are

exposed to more severe conditions than would be actuators

installed outside containment. It is unreasonable to assume
,

that Limitorque meant that it was building actuators strictly

for test-purposes.or strictly for installation inside a test

charber.

|

'I
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Therefore, I reiterate that B0058 does not implicitly or
.

explicitly state that testing was conducted with or without T-

drains.

Q138. What about Test Report 600198? (Staff Exhibit 52). As Mr.

it wasLevis recognizes on page 3 of his Rebuttal Testimony,

conducted without the installation of T-drains. Did Test

Report 600198 address all Limitorque MOVs at Farley?
_

A. (Sundergill) In my opinion it did, as explained in resp:nse

to A162 on pages 183-S5 of my Direct Testimony.

Q139. But in reaching your conclusion, aren't you relying on

Arrhenius techniques to extrapolate the results of Tect Feport

600198 for a thirty day, post-LCCA period?

A. (Sundergill) Yes, in part, but also on engineering judgrent.

The Arrhenius methodology is a means of accelerating the
e

chemical and physical reactions which are part of the aging

process. By using this methodology, it can be shown that
testing a piece of equipment for a short time at a high

temperature is equivalent to it experiencing a lower

temperature for a longer period of time. The question raised

by Mr. Levis is based on his concern about extending the
Arrhenius methodology to accelerate the effects of moisture

degradation.

-213-
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In the 600198 testing of the Limitorque actuators without T-

drains, presumably moisture accumulated inside the motor

housing. The report did not include any indication of whether
or not moisture had accumulated in the motor housing during

the test. If there was none, the need for a T-drain is

precluded altogether. However, the presence of moisture was

presumed in order to be conservative in the analysis.

Any moisture that was present in the motor housing during the
,

test _would have been at or about the terperature and pressure

recorded for the actuator. The actuator was tasted for the

initial transient conditions which envelope the Farley LOCA

profile -for the first 24 hours. For the remaining six days of
,

the test, the actuator was maintained at approximately 250*F
,

and-15 PSIG.- (Eq_q APCo Exhibit 121, the pages showing the

relevant test data for the 600198 testing; these pages frca

the test report were inadvertently missing from the full

600198 report admitted into evidence as Staf f Exhibit 52.) By

comparison, _ over the same period of time, the Farley LOCA

profile is ramping down from approximately 140*F to
,

P approximately 120'F and the pressure is constant at

' approximately 5 PSIG. Therefore, the test conditions envelope

|
the Farley-profile for the first day and are significantly

more severe than the postulated conditions for the next six

days.n.
,

\
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Based on my engineering judgment, moisture at 250*F and 15

pSIG for 6 days would have at least as significant an impact
on the actuator components as would the same amount of
moisture at 120*F=for 32 days. . The 32 days is based on the

overall ~ duration of 33 days minus the initial day which
contained the transient and peak conditions. My judgment is .

further-bolstered by noting that'the electrical insulation
-

used in the actuator exposed to the 600198 testing.is not as

good as that used at Farley. So, in summary, I believe that

the 600198 testing at elevated levels using inferior |

electrical insulation is sufficient to encerpass the

postulated accident at rarley.

I note in passing that it is likely that this sare reasoning
has been-- employed by the Staff for Limitorque Test Peport

600456._ (Staff Exhibit 53). This report docueents a 30-day

accident. test .on a Limitorque actuator with T-drains

installed. In paragraph 4.7.1 (page 26), it states that the
" stator and rotor showed little evidence of corrosive build-up

and no evidence of physical damage. The end ' bell was -

particularly clean with little evidence of water." Note that

"little" evidence- - of water suggests that at least sone

evidence of water was present. Thus, for the period of the 30

day test, there was some noisture in the Limitorque actuator.

Nevertheless, this test has been accepted by Staff for other ,

plants with postulated accident durations in excess of.30

-215-
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days. Thus, the Staff has tacitly acknowledged that moisture |

'

/
degradation effects may be extrapolated. If one test can be'^ -

.t

extrapolated, so can another.
1

(DiBenedetto) Let en add that extrapolation of data has

routinely been used in aging studies to extend a test duration

-tm encompass a required test duration (as discussed in the

testimony on V-type splices). Additionally, EPRI Np-1558, "A

Review of Equipment Aging Theory and Technology" (September
iilO w.1990) -- an industry-accepted aging document -- suggests that

extrapolation to extend life beyond that to which it was
tested is permitted _ and justifiable provided that excess

margin ~ 1s available and the magnitude of extrapolation is

reasonable. Reasonable, however, is not quantified. In my

opinion, in the present context, the use of excess margin f rom%)
the 7_-day test is reasonable to extend the qualification by a

I

factor of a little more than four times.

Q140. It is Mr. Lavis' testimony that "certainly moisture is going

to affect- the performance of an electrical piece of

equipment." -(Tr. 595). Is this absolute assertion correct?

A._ (Sundergill) No. There- are certainly items of electrical

equipment which are properly constructed to withstand the

effects of moisture. Electrical cable is one example which

immediately springs to mind. Another more immediate example

-i -216--
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is in the case of the Limitorque 600456 test where it states,

'( in paragraph 4.7.1 (page 26), that there was "little" evidence

of moisture intrusion. Even though the actuator had been

sprayed with vator during the test, and some (albeit "little")

had gotten in, the' performance of the actuator was not

affected.

Q141. Before leaving the issue of coisture effects, Mr. Levis

alleges that Mr. DiBenedetto's testimony is " misleading in
that he states that he is unaware of any (MO") failures |

without stating basis (sic) for his conclusion." Rebuttal

Testimony, at-page 2. How do you respond, Mr. DiBenedetto?

A. (DiBenedetto) Mr. Levis is referring to my Direct Testimony
ex
(C) in response to Q160 which asked, in total, "(a j re ycu aware of

any failures that can be attributed to n ;ture in the

Limitorque?" I-responded that "I am unaware of any failure
.

reported in the industry where the Limitorque motor operator

f ailed because of moisture intrusion." (Direct Testimony, at

page 160). Quite frankly, I do not know what kind of basis

Mr. Levis wants in support of my response. His own Rebuttal

Testimony, page 2, supports my response and is similarly

devoid of basis: "I am not aware of any test to either support

use of Limitorque motor valve operators without T-drains in a

-long term post LOCA environment or that shows failures of

Limitorques without T-drains in that environment."

-217-
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$142. On page 181 of your Direct Testimony, Mr. Sundergill, you

D testify that the T-drain issue " clearly evolved after the EQ
b deadline" of November 30, 1985. Mr. Levis disagrees, however,

and purports that he is " aware of several sites where this
configuration attribute was checked prior to the deadline."
(Rebuttal Testimony, at page 5). How do you respond!

A. (Sundergill) In support of his disagreement with my

statement, Mr. Lovis identifien only one utility that, grior
to the deadline, planned to verify the presence of T-drains.
He also states that the unnated corpany which previously

employed him looked at them. The first fact is hardly an

indication that the !1RC Staff considered the absence of T-

drains a violation. In fact, as we discuss belew, prict to

the deadline, the liRC was inconclusive on the issue. Also, I

have no way of knowing what environmental conditions ere
:

involved in that plant application.

Mr. Levis' latter example is not even an NRC action. Again,

I cannot speculate on the rationale underlying the corpany's

position. I believe that Mr. Lovis' examples serve cnly to

bear out my contention -- the issue of T-drains evolved af ter

the EQ deadline. The genesis of the issue may pre-date the

deadline, but its evolution (e q ., the Staf f taking a position

on the issue) transpired after November 30, 1985.

-218-
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^143. Mr. Levis also rejects the statement on page 127 of Mr.
p

4 DiBenedetto's Direct Testimony'that "the f act that the T-drain

issue was cited'at 21 different utilition demonstrates that i

irsue was not a concern of many reasonable and prudent ;

engineers." (As paraphrased by Mr. Levis, Rebuttal Testimony,

at page 5.) How do you respond?
,

A. (DiBenedetto) The 21 utilities I cite in my Direct Testintny
,

represent approximately half of all operatir.g nuclear units in ;

the United States. This is most certainly indicative of what

was known or clearly should have been known regarding this

issue prior to the deadline. On this basis, and in ac:Orhnce

with the testimony of Mr. Luehnan and Mr. Potapevs at the

- February hearing (Tr. 306-316), Alabama Power Oc pany is not
(

an outlier. One of the primary reasons why uo many utilities'

were not concerned about the issue is because the tiRC Staff,

in IN 83-72 (Staf f Exhibit SS), declined to identify the issue

as a safety concern.

.

=Q144.. But - Mr. Levis has testified that the industry was first

notified of the T-drain issue in IN 83-72. (Tr. 606). Are

you familiar with that document?-

A. (Sundergill, Jones, DiBenedetto) Yes.

P
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]145. Could you please summarize the portion (s) of 111 83-72 relevant

to T-drains?

A. (DiBenedetto) on page 126 of my Direct Testimony, I explained

the', although Ill 83-72 (Staff Exhibit 55) contained a brief

discussion pertinent to T-drains, it did not conclude that a

patential problem existed.

_

'

(Sundergill, Jones, DiBenedetto) I?183-72 only stated that, at

the time, it was unknown whether the existence of drain plugs

or the orientation of the drain hole was essential to pr0per
,

MOV operation or was in conformance with the qualification

tests. Clearly, the 21RC was unable to deter-ine the irp3:t,

if any, on the operation or qualification of a .ctor eporater
e

'u) without T-drains installed.

Q146. How did Alabama Power Company respond to I!i 83-72?
-

A. (Jones) In recponse to the flotico, Alabama Power Cc pany

reviewed the qualification infornation provided by Limitorque,

as well as its own maintenance practices, in order to

determin' aether the identified concern was applicable at t

T s". Dutclim; Alabama Power Company's January 11, 1984,

P. with the NRC Staff, we indicated that we would be'

reviteing IN 83-72 to determino its applicability at Farley,

(-
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and concomitantly, whether any corrective action was
,

necessary. (gas APCo Exhibit 20, Attachment 2, at page 6).

.

This information notice again needs to be viewed.in context.

In response to Alabama Power Company's request, Limitorque had
'

earlier, by letter dated October 13, 1980 (APCo Exhibit 122),

documented qualification .of the Farley MOVs to their

qualification reports. Because Alabama Power Ccmpany had

= purchased the MOVs directly from Limitorque, and no

modifications were performed by us, there was -dreasonable

assurance that the Movs remained qualified af ter review of I!!

as discussed in my83-72. Keep in mind that Ill 83-72 --

Direct Testimr.ny at page 197 -- addressed a concern regarding

Limitorque MOVs not procured from Limitorque directly. Based

on Limitorque's assurances of qualification, the lack of

third-party involvement af ter original installation of the

MOVs, and-the fact that Alabama Power Company did not perform

modifications without designer approval, Alabama Power Ccmpany

had reasonable assurance that the Farley Limitorque MOVs were

not impacted by Ill 83-72.

Furthermore, as Mr. Sundergill has explained, we ultimately

concluded that the Farley motor operators provided by

Limitorque had been qualified to Limitorg.le Test Report 600193

-(Staff Exhibit 52), which - supported qualification of the

actuaters without T-drains.

- (/"T, ' 1] -221-
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147. Was Ill 83-72 (Staff Exhibit 55) cited by the Staff in either

the August 15, 1988, llOV (Staf f Exhibit 2) or August 21, 1991,

order (Staff Exhibit 3) as a basis for the T-drain violation
at issue?

A. (Sundergill, Jones) !!o, not explicitly. It was not discussed

in the Staf f's Direct Testimony on the T-drain issue or in the

itOV. Although Iti 83-72 is mentioned on page 12 of the order,

it is not expressly correlated to T-drains. The first direct -

correlation was provided by Mr. Levis in the hearing. (Tr.

606). This f act seems to belle the current argu:.ent that I!!

83-72 provided such clear notification of a problem prior to

the deadline. The Staff did not expressly rely en it before

the oral testimony as a basis for a " clearly should have
p
Q known" finding.

Q148. Based on your testimony regarding the content of I!! 33-72,
A

should Alabama Power Company clearly have known of the alleged ]
T-drain EQ deficiencies at issue prior to tiovember 30, 1935?

A. (Sundergill, Jones, DiBenedetto) We don't see how Alabama

Power Company, prior to the EQ deadline, could have

interpreted Ill 83-72 to mean that there were EQ deficiencies

at Farley liuclear Plant due to the lack of T-drains in

Linitorque Motor Operated Valves. (Keep in mind that the

Modified Enforce. tent Policy test is whether Alabama power

A -222-
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Company clearly should have known of the lack of
.

ip qualification.) The issue did not seem important to

J' Limitorque, in that they did not highlight it in their test
reports. As we discussed in Direct Testimony, the industry

position was that T-drains were net crucial to qualification.

Evidence was presented to the !!RC inspectors at the tire of
the audit which verified that Test Report 600198 (Staff

Exhibit 52) was applicable to Farley. Moreover, in late-1985

and early-1986, the !iuclear Utility Group on Equiprent

Qualification (liUGEQ) explored the T-drain issue as a generic

industry matter. liUGEQ determined from Limitorque tbit Test

Report 600198 involved MOVs without T-drains and Test Report

600456 (Staft Exhibit 53) involved MOVs with T-drains. Based

on that information, !!UGEQ concluded in an April 1986 report

(AMo Exhibit 109, at page 7, footnote 3) that "(t)he omission ,

of T-drains in other situations will not necessarily prevent

proper actuator operation or violate environmental ,

qualification." The report further stated that the lack of T-
drains is acceptable provided "[t)he required environmental

parameters are bounded by other reports (e.g., 600198 .). .

which did not utilize T-drains." (Id.) During the Farley

inspection, Alabama Power Company provided proof to the 11RC

inspectors that Test Report 600198 bounds the accident

conditions at Farley. (S_qn Direct Testimony, at page 185).

,
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Therefore, it is our professional opinion that the Limitorq'la j

1:0Vs installed at rarley were qualified as of liever.ber 30, |

1985. j,

|
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'

1 JUDGE BOLLWERK: My -understanding now its that
p]
V2 neither of the parties have any cross examination for these

3 Vitnesses.

4 MR. HANCOCK: The Liconnoe does not.

5 MR. HOLLER: The NRC Staff has no cross

6 examination.

7 JUDGE BOLLWERK: All right. Then Board questions.

8 Judge Carpentor, none?

9 JUDGE CARPENTER: No.

10 JUDGE BOLLWERK All right. I just have one or
,

11 two quick ones.

12 Mr. Sundergill, on page 223 of your testineny y u

13 describe the conclusion of the Nuclear Utiitty Group on

14 Environmental Qualification, NUGEQ, with respect to t' t

TN
U 15 report 600456 and what it providen on whether T-dra aere

16 used as part of that test. Could you state for ce again

17 vhat the NUGEQ -- is that how it's pronouncod?

18 WITNESS SUNDERGILL: NUGEQ, yes.

19 : JUDGE BOLLWERKi -- their position is 'nith respect

20. to the use of T-drains in that ter '. report?

21 WITNESS SUNDERGILL: In respect to test report

22 600456?

23 JUDGE BOLLWERK: Right. As I understand it, as
,

24. it's reported in paragraph 6.0 of B-0058. This is page 223

|! 25 of your testimony.

I

ANN RILEY & ASSOCIATES, Ltd.
L#f~) Court Reporters
| 1612 K Sir et, N.W. Suite 300
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1 WITNESS SUNDERGILL Right. I'm confused as to
1

2 your reference to B-0058 in paragraph 6.

3 JUDGE JOLLWERK: Maybe I can clarify it. On page

4 211 and 212 you read paragraph 6.0 of B-0058 as failing to

5 establish that the T-dral.ts vere part of the test report.

6 Is that correct?

7 WITNESS SUNDERGILL: Yes. That's correct.

8 JUDGE BOLLMERK: I just want to make sure I'm

9 clear on what the NUGEQ position is with respect to that

10 test.

11 WITNESS SUNDERGILL: Well, basically what NUGEQ is

12 saying is that test report 600456 had T-drains in it during

13 the testing and that test report 600198 did not.

14 JUDGE BOLLWERK: I understand that's centrary to

l/') ' 15 your position, then. Am I correct or not?t j
16 WITNESS SUNDERGILL: No. Our position is in

17 accordance with what UUGEQ is saying. We contend, also,

la that 600198 did not have T-drains, and 600456 did. What

19 NUGEQ is anyirq is that, if you can demonstrate that 600198

20 envelopes your plant-specific conditions, then that is

21 sufficient justification for not having T-drains in your

22 plant. That's what we're saying that we have done.

23 JUDGE BOLLWERK: All right. Let me ask you, then,

24 on page 218 of your testimony you draw the distinction

25 between the genesis of the T-drain issue and its evolution.

ANN RlLEY & ASSOCIATES, Ltd.
[~ - Court Reporters
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1 Could you explain to me a little more what the difference is

f% 2 between the genesis and the evolution?

3 WITNESS SUNDERGILL: Well, the T-drain issue was

4 originally brought to light in the industry, to my knowledge

5 -- I'd have to go back and look at the exact references --

6 in information notice 83-72, I believe, which, of course,

7 was a 1983 document, which is prior to the EQ deadline.

S that notice, it just contained the reference that there was j
|

3 some concern on the part of the NRC about T-drains. No i

|

10 further statements as to what that concern v's or if that

11 was going to have a negative impact on qualification.

12 The documents since that time -- none that I am

13 aware of have talked specifically to the absence of

14 T-drains, other than some of the NRC inspection reports.
p
( ,) 15 The ones that we have heard of and have been talked about

16 here occurred after the EQ deadline.

17 My statement here is that, while the issue may

18 have started prior to the EQ deadline, and while there nay

19 have been activ!:' in come quarters about it, it did not

20 become fully develop-d imtil af ter the deadline.

21 JUDGE BOLL *x .e4 Mow does that effect " clearly

22 knew or should have known," ih your opinion, in any way?

23 WITNESS bUNDERGILL: Well, if the issue were not

24 fully developed until after th7 EQ deadline, theo we could

25 not have known about it pri the deadline.-

ANN RI' 5Y & ASSOCIATES, Ltd.
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1 JUDGE BOLLWERM* Do you have any response to that?
{f m .
| 2 I guess, Mr. Levis, this is your testimony, correct, sir?
V )--

3 -WITNESSLLEVIS: Yes, sir, it is.
,

4 I'm not sure I understand the distinction between

5 genesis and evolution, here, but I will say that there were

6 two NRC inspections that were done prior to the EQ deadline,

7 and one of those inspections noted that the Licensee

8 identified T-drains as an issue to be verified during their

9 walkdown portion of the inspection. There is reference in

10 there about, we didn't make an issue of it at that time, or

11 there-was no enforcement taken, because we were not issuing

12 violations for these types of items prior to the deadline.

13 There hasn't been an additional information notice

14 that came out since 83-72 to address the T-drain issue, but,

f.
j 15 wh en ' *e inspections in the EQ area started, it was a

16 s e ; ,. . ; that NRC had taken early on.

17 JUDCL BOLLWERK: One of the things that APCo says

18 in res estimony is that 83-72 was only referenced for the

19 first time with regard to T-drains in your testimony. Do

20 you agree to that? Is that an accurate statement? I think

21 that would be somewhere between pages 219 and 223. I'd have

22- to-look up the exact reference.

23- WITNESS LEVIS: The issue o ' 83-72 wasn't

24 addressed in the inspectioit report at all an it related to

25 T-drains. During.the first-round hearings, I was asked the

, .

ANN RILEY & ASSOCIATES, Ltd.
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1 . question, when did the industry first -- when should they
1,O
Ek / 2 have first become aware of the issue. That's the response

3 that I provided at that time.

4 JUDGE BOLLWERK: Do you find the failure to talk

5 about it in the notice of violation to be significant, in

6 terns of this enforcement action?
7- WifNESS LEVIS: I can offer my opinion there. I

8 wasn't involved in the panel that reviewed, nor the

9 preparation of the notice of violation. I don't consider

10 that significant, is my personal opinion, no.

11 JUDGE BOLLWERK: I don't think I have any other

12 questions, if no other member of the Board does.

13 (No response.]

14 JUDGE BOLLWERK: Let's see. There aren't any
7,

A- 15 exhibits with respect to this testimony, so I guess we are

16 ready to move to the next panel. Let me check one thing,

17 first.

18 I think this is it for Mr. DiBenedetto. Is that
~

19 correct, sir!

20 WITNESS DiBENEDETTO: Yes, sir.

21 JUDGE BOLLWERK: You look very happy.

22 Thank you, sir, for your testimory and your

23 service to the Board. We very such appreciate it.

24 WITNESS DiBENEDETTO: You're very much welcome.

25 Thank you.

c,- ANN RILEY & ASSOCIATES, Ltd.
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ii ' ), (Witness DiBenee tto excused.]
if~y

7

J- ( )| -21 JUDGE.BOLLWERK: At this point I guess we're ready

3' to-move on to the next panel, on the GEMS level

4- transmitters.

5 MR.-HOLLER: Yes, sir.

6 - Whereupon,-

7 WILLIAM LEVIS

a was called as a rebuttal witness for the NRC Staff on GEMS

9 level transmitters and, having been previously duly sworn,

10 was examined and did testify as follows:

11 DIRECT EXAMINATION

12 BY MR. HOLLER:

-13 - Q Since we're starting a new one, I'll just ask Mr.

14 Levis, for ihe record, if he would again state his name andp
" V 15 current position at NRC.

16 A (Witness Levis] My name is William Levis. I'm

17 the senior' resident inspector at Davis-Besse nuclear

18 station.

- .19 Q I'll ask you, sir, .if you have before you a

20- document entitled " Rebuttal testimony of William _ Levis on

21 behalf if the-NRC Staff concerning GEMS level transmitters."

22 A (Witness Levis] Yes, I do.

23 Q Did you participate in the preparation of this

24 document?

25 A [ Witness Levis] Yes, I did.

ANN RILEY & ASSOCIAT ES, Ltd..z~
1 q' T Court Reportersg

1612 K Street, N.W. Suite 300
Washlogton, D. C. 20006

(202) 293-3950
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1 Q Do you have any corrections to make to this-

.

(j 2 document, sir?
.

3 A (Witness Levis) I do no.

4 Q Is this document true and correct to the best of

5 your knowledge and belief?

6 A [ Witness Levis) Yes, it is.

7 MR. HOLLER: The Staff moves that the rebuttal

8 testimony of William Levin on behalf of the NRC Staff

9 concerning GEMS level transmitters be hound into the record

10 as-if read.

11 JUDGE BOLLWERK: Any objection?

12 MR. HANCOCK: No objection.

13 JUDGE BOLLWERK: Then the rebuttal testimony of

14 William Levis on behalf of the NRC Staff concerning GEMS

i )

't/ 15 level transmitters will be received and bound into the

16 record,

17 (The rebuttal testimony of William Lovis on behalf

18 of:the NRC Staff corcerning GEMS level transmitters

19 follows.)
20-

21

22

23

24

25-

W ANN RILEY & ASSOCIATES, Ltd.

Q Court Reporters
1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293-3950



- (~') - UNITED STATES OF AMERICA
L/ NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC S AFETY AND LICENSING BO ARD

In the Matter of )
) Docket Nos. 50 34S-CivP

ALABAMA POWER COMPANY ) 50-364-Cis P

)
-(Joseph M. Farley Nuclear Plant, )

Units 1 and 2) )
) (ASLBP NO. 91626 02-CivP)

REBUTTAL TESTIMONY OF WILLIAM LEVIS ON BEHALF
OF THE NRC STAFF CONCERNING GEMS LEVEL TR ANSMITTEPS

Ql. State your full name and current position with the NRC.

A. William Levis, Senior Resident Inspector, Davis hse Nuclear Power Stat;on.

ip.
''/ Q2. Have you prepared a copy of your Professional Qualifications?

A. A copy of my Professional Qualifications has been admitted previously into evidence

as Staff Exh.1.

Q3. What is the purpose of your testimony?

A. The purpose of my testimony is to rebut portions of the Alabama Power Company

(APCo) Testimony rega.rding violations of the environmental qualification (EQ)

requirements for the GEMS level transmitters at the Parley nuclear plant which led

to the civil penalty that is the subject of this hearing. The APCo testimony which is

the subject of this rebuttal testimony is contained in Direct Testimony of Jesse E.
.

-

o'
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. Love, James E..Sundergill and David H. Jones on Behalf of Alabama Power

Company (ff. Tr. 978) and Direct Testimony of Philip A. DiBenedetto on Behalf of

Alabama Power Company (ff. Tr.1227).

Testimony of Love. Sundergilt and Jones

Q4, Who first discovered the low or missing silicone oil levels in the GEMS level

transmitters? (p.201, Q&A 183)

A.' The first GEMS transmitter without any silicone oil was found by NRC inspectors in'

the company oflicensee representatives. Subsequent to that, APCo found three more

b GEMS transmitters in an environmentally unqualified condition, because of silicone
L) -

oil at a level not supported by the qualification documentation.

Q5. Is APCo correct in its assertion that the low silicone oil level in the GEMS level

transmitters was an installation / maintenance problem and not an environmental

qualification problem? (p.202, Q&A 185)

A.- No. In answer to APCo Q185 Mr. Sundergill states that the lack of oilin the GEMS

transmitters does not indicate a weakness in the environmental qualification process.

In his testimony, Mr. Sundergill initially testified that "the four specific examples of

installation deficiencies in the GEMS containment sump transmitters do not properly

])u

.
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a,m .

renect on APCo's EQ program." When cross examined on this point, Mr. Sundergill
~

changed his testimony to "the four specine examples of installation or maintenan:c."

_ Tr.1170). Mr. Woodard in his testimony, however, testifies that Alabama Power(

Company did not create a sepante organization whose job was EQ management.

Mr. Woodard testified that APCo " integrated these requirements into our plant

organization." (Tr.1301). - The point is that the environmental qualineation _

regulation requires licensees to establish a program for qualifying the electri:

equipment important to safety as that equipment is installed in their plants. The

GEMS transmitters were identified by APCo on their master list as requiring

qualification. Four of the trar.smitters were in a configuration for which APCo had

not established environmental qualification. If the equipment is not properly installed

and maintained, it may not work when required, notwithstanding how many test ,

. reports say the piece of equipment is qualified.

Alabama Power Company had no idea or record of the condition of the GEMS _

level transmitters as of the envitonmental qualification compliance deadline of

November 30,1985. The APCo technical panel of Messrs. Love, Sundergill, and

Jones that testified on the GEMS transmitters stated they had no knowledge of the

silicone oil level in the transmitters as of November 30, 1985 in response to

questioning on this point by Judge Carpenter. (Tr.1171). The nonconforming

silicone oil level condition went unnoticed by APCo until the NRC discovered the

(h -
U

,.
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condition- on a transmitter during the November 1987 inspection. The STC

inspectors were offered no records that would indicate that the GEMS transmitters

had not been in that condition since before the compliance deadline of November 30,

'

1985. In his deposition during discovery in this proceeding, Mr. Berryhill, who was

APCo's Manager of System Performance, an organization which included the quality

control-group, testified that APCo did not know how or why the nonconforming

silicone oil condition occurred.

Q. All right. Would you say that that was a maintenance problem if
.you'ie familiar with the particular situation?

A. Well, you know, if I speculated on it I can't say why what we
found existed. We couldn't go back and establish -- to my knowledge

{(
- it was never - generally when something like that happens we - and
as I recall-in this case too you do a very thorough research of your
documentation, and you go back and interview a lot of people, and in
most cases the interview turns up who did what in the past.

I don't recall that we found an individual, but from my viewpoint I
believe that it was probably some mistake or whatever you want --

you know, that during that maintenance process maybe the fluid was
not put back in, but again I have no documented evidence either way,

how it got there.
I do know that for one of those that I believe it was almost all the

- fluid gone as I recall.

Deposition of Robert Berryhill, June 26,- 1991, p; 43-44

This example of four of the eight GEMS transmitters having low silicone oil

levels, combined with the lack of discipline APCo displayed in the installation of the

V-type terminations leads me to conclude that EQ program requirements were not

understood or implemented at the craft level at the Farley plant. This demonstrated

. _ _ _ _
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lack of assurance of EQ requirements and the apparent insensitivity to the importance

of EQ equipment and its corresponding special requirements on the part of craftsmen

and their management at Farley indicates to me a weakness in the environmental

qualification process and not just an installation or maintenance problem as

Mr. Sundergill would have the Board believe. .

Testimonv of DiBenedetto

.Q6. Has the NRC Staff suggested that " component disassembly" be included as part of

. alkdowns? (pp.47 43, Q&A 47)w
9
\ A. Mr. DiBenedetto's response to APCo Q47 leaves you with the impression that

complete disassembly was required to perform walkdowns to get the level of detail,

- that the NRC inspectors were looking for during NRC inspections or that would have

been expected cf a licensee during licensee verification of proper installation. This

-is not true. The only " disassembly " if you want to callit that, that was required for

the NRC inspectors to do their inspections during the NRC walkdowns was the

removal of switch covers, conduit covers, junction bm covers and actuator covers.

This is also the level of detail that other licensees required of me when I was an

engineering . consultant on EQ matters, prior to my employment with the h7.C.

.

-
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--Q7. Does this complete your ' testimony regarding this matter?-
.

|: - A. =-Yes..
|
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il. ' JUDGE BOLLWERK:; _ I guess the APCo panel will be-

, fc-g
-Q. ;2 next.

:3 - : W h e r e u p o n ,--

41 ' DAVID H. JONES
.

S' and'

-6 JAMES E. SUNDERGILL

=. 7 --were-called as-surrebuttal witnesses for Alabama Power-

,

E- '8 Companyqon' GEMS level-transmitters and, having been-

9 -previously duly sworn, were examined and did testify as-

10= -follows:-

11L DIRECT EXAMINATION

12- BY-MR.'HANCOCK:

_13 Q- The same thing. Once again, for the record,
~

please state your name.

. ].
14

.

(Witness Sundergill) My name is James E.

-

t:

' 15- .As

-16 Sundergill.:.
.

11 7 - :- A (Witness Jones) David Huber Jones.

:18 - 'Q DDo you' gentlemen have before you a-document that

119'- is-theLAlabama Power _ Company's surrebuttal= testimony

:. 2 0 regarding GEMS level transmitters?

21' A~ -(WitnessiSundergill') 'I.do.

2 2 -- ~ Al .[ Witness ~ Jones): I do.

. *23 Q1 -Did'you'each assist in the preparation of this

'24 document?'

e5- A- (Witness Sundergill) I did.

ANN RILEY. & ASSOCIATES, Ltd.f
~

Court Reporterst' \
1612 K _ Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293-3950
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:l A- (Witnes's ; Jones )' .Yes.

|[f" ; ;2i
<z

Af- Q '. Do,either one of you--have any corrections that-

53I 'need to be made?
,

4 A- (Witness-- Sundergill) . I-have-none.
~

-

1

'

: 5.- -A (Witness Jones) None.

6 Q: -Is this.surrebuttal testimony true and accurate to

I7 the best of your knowledge?'

'8 .A (Witness'Sundergill] It-is.,-

}. , 9 - A' (Witness Jones) Yes.

10 MR.EHANCOCK: At-this time I'd move that Alabama

- 11';_ ' Power Company's surrebuttal' testimony..regarding GEMS level

12' transmitters-be accepted-and bound into the record.
w

' 13. ~MR. HOLLER: The S_taff has no objections.

~ JUDGE.BOLLWERK: Then the Alabama'; Power Ccmpany

|1. p );..
14

"k/ 15, 'surrebuttal testimony ~on GEMS level-transmitters will be

161 received.and bound into the record.

17 (The surrebuttal testimony ~of James E. Sundergill

18 ~ and David H.-Jones on behalf-of:AlabamacPowerLCompany-
3

-19? concerning~ GEMS. level transmitters follows.]-

.201

.21'

-22-

<23'

:2 4 -
,

25-

- ANN RILEY '& ASSOCIATES, Ltd.p) Court Reporters(~,
1612 L K Street, N.W. Suite 300

Washington, D. C. 20006
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UNITED STATES-OF AMERICAg. - _

NUCLEAR REGULATORY COMMISSION.,

_REEORE-THE ATOMIC SAFETY AND LICENSING BOARD

In the. Matter.of: )
) Docket Nos. 50-348-CivP

ALABAMA POWER COMPANY ) 50-364-CivP
)

(Joseph M. Farley Nuclear )
Plant,. Units 1 and 2) ) ASLBP No. 91-626-02-CivP

SURREBUTTAL TESTIMONY OF JAMES E. SUNDERGILL
AND DAVID H. JONES ON

BEHALF OF ALABAMA POWER COMPANY
CONCERNING GEMS LEVEI- TRANSMITTEPS

Q. State your full name.

A. (Sundergill) My name is James E. Sundergill. I an employed
.

--

''/ -by Bechtel Corporation as the Engineering Supervisor of the- s

Electrical and Control Systems Group of the Farley Project.

(Jones) My name is David Huber Jones. I am currently Managar

of Engineering Support, Farley Nuclear Plant, for Southern

-Nuclear Operating Company, Inc.

-Q.. Have you previously testified in this proceeding?

~A. (Sundergill, Jones) Yes. We have previously testified on

various technical issues raised by this enforcement

proceeding.
jy
\j



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

Q. What-is the purpose of your present testimony?'

tr'\
(f

A. .(Sundergill, Jones) .Our present surrebuttal testimony is ]

offered to address the rebuttal testimony of the various NRC

Staff panels on the technical issues in this proceeding.

;

|.

!

!
!-

' ()
'

, e

.
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; ~e _VII. GEMS LEVEL TRANSMITTERS
L'

-N._ /

-Q149. Having read the-Staff's Rebuttal Testimony, will you please

give the Board your perspective of the' issues presented by

-this alleged EQ deficiency?

A.- (Jones) In my judgment, the issues are whether the GEMS level

transmitters were filled with silicon oil on November 30, 1985

and, if not, whether such a failure is an EQ problem or a

maintenance one. Alabama Power Company has previously filed

with the Board its report "on the level of silicone oil in the
GEMS level transmitters on November 30, 1985." That letter

says:

'
~

Despite an- extensive review of the GEMS Level
Transmitters maintenance records, APCo has been
unable to determine definitively the levels of the
silicone oil in the transmitters on November 30,
1985. The GEMS installation manual, however,

expressly. identified the appropriate level of
silicone oil for the eight transmitters. APCo
believes that this installation manual was followed
at the time of installation because had the
appropriate level of silicone oil not been applied
when _the transmitters were originally installed,
then APCo's quality assurance program or quality
control program should have discovered any
deficiencies. No evidence of any such deficiency
has been found. Between the date of installation
and November 30, 1985, there are no records that
would indicate that the. level of oil had fallen
below the appropriate levels, with one exception.
APCo has discovered a May 16, 1985 Maintenance Work
Request (MWR), which indicated that one of the
eight transmitters did not have the appropriate
level of oil. The MWR says that the transmitter
was: filled at that time to the appropriate level.
Other than the one transmitter reference in the
MWR, APCo cannot determine conclusively the level

,,

'd -225-
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of- silicone oil in the transmitters at the

_(s deadline.
; y
uj-

-Regardless of when the transmitter lost the oil, it appears to

be a' maintenance problem, not an EQ one, for the reasons

stated in the Direct Testimony.

(Sundergill) Let me add here that Mr. Levis provides a very

general definition to the EQ program that simply is - not

contained in the applicable regulations: 10 CFR 50.49 or IEEE

323-1974. The requirements do not explicitly state anywhere

within their contents that maintenance of equipment is part of

an EQ program. While it is necessary to perform proper

maintenance in order for the qualification of the equipment to

remain valid, this necessity is not a regulatory requirement.

O
-Q150. In the Staff's rebuttal testimony concerning GEMS level

transmitters, it claims that Mr. Sundergill has " changed his

testimony." (Rebuttal Testimony Concerning GEMS Level

Transmitters, at page 3). It says that in Mr. Sundergill's

written testimony he states that the low levels of silicone

oil are attributable to "the four specific examples of

installation deficiencies;" (Rebuttal Testimony Concerns Gems

Level Transmitters, at page 2) however, at the enforcement

hearing, he provided for the possibility of installation or

maintenance deficiencies as being potential sources of the

problem. Please respond to this,

f)Q -226-
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A. (Sundergill) The full question and answer presented to me inx
./ y1

t/ the written Direct Testimony must be read and not taken out of

context. The question, Q185 on page 202 of my Direct

Testimony, states in relevant part: "With respect to the four

suspect transmitters, you stated that the deficiency is more

properly- characterized as an installation / maintenance issue

rather than an EQ issue." (Emphasis added.) This underlined-

portion of the question refers to my response to Q182 on page

201, in which I stated: "The first issue is an

installation / maintenance issue; not an EQ issue." The Staff

is not clear in its explanation of how I have " changed" my

testimony. Nevertheless, Staff Counsel's questioning of me

found in the hearing transcript on pages 1170-71 makes clear

fm that I do not know whether the low level of silicone oil is

(O due to a deficiency in the original application of the oil to

the transmitters or to a deficiency in the subsequent

maintenance of those four transmitters. My response is also

clear that I recognize the possibility that either

installation or maintenance could have caused the low levels

of oil. As a result, any allegation that I have " changed" my

testimony is not supported.

.Q151. Based on the GEMS deficiency, the Staff draws some sweeping

conclusions about the everall EQ program at Farley. In

particular, Mr. Levis concludes that the "EQ program

requirements were not understood or implemented at the craft

(f')
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level at the Farley plant." (Rebuttal Testimony, at page 4).

/(M) How do you respond?

A. -(Jones) This is both untrue and unfair. Bob Berryhill and I

previously test' tied about the many hours, days, weeks, and

months which many people, including highly competent, skilled

craftsmen at Farley Nuclear Plant, devoted to complying with

EQ requirements. To impugn the reputation of Alc.bama Power

Company's craft labor on such thin and unrepresentative

evidence as four transmitters found in 1987, in low-oil

conditions, is over-reaching at best and, at worst, insulting.

Besides, Alabama Power Company's training program and QA/QC

program were NRC-approved. Moreover, the numerous, very

, . favorable inspection reports, SERs, TERs, and other

O correspondence received by Alabama Power Company during this

period belie the credibility of the Staff's current position

on Alabama Power Company's EQ program.

Q152. Were the low oil levels in the GEMS safety significant?

A. (Sundergill) As explained in detail on page 203 of my direct

written testimony, I do not believe that the low oil levels in

the transmitters have any safety significance. The GEMS level

transmitters provide only a redundant indication for transfer!

from the injection to the recirculation phase. Primary

indication for this transfer is provided from the Reactor

pj
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Water Storage Tank level indication. The devices that provide
i ,m
( )- the primary indication are class lE items of equipment and are
v

located in a mild environment. Therefore, even-under the

postulation that the GEMS level transmitters would fail in a

design basis accident, the prinary indication system would be

unaffected.

Q 15 3 . -- -What is your conclusion on this issue?

A. (Jones, Sundergill) We continue to maintain that this issue

does not represent a violation of 10 CFR 50.49. Even if it

were, it is not a violation which Alabama Power Ccepany

clearly _ knew or-should have known of prior to the EQ deadline.

(D
.V
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1 JUDGE BOLLWERK: It's my understanding again that
,

' (,/ L2 ~ there's no cross examination on the'part of either party.-

3 MR. HANCOCK: None by-the Licensee.

4 MR.-HOLLER: None by the Staff, sir.

5 JUDGE BOLLWERK: All right.

6- Any Board questions?

7 (No response.)

8- JUDGE BOLLWERKL Again, let me ask just one

9 question.

10 Mr. Levis, the last time that you testified on

11 this matter, I guess cubsequent to that the Board raised a

12 question about the-status of the oil levels in the CEMS

~13 transmitters as of November 30 of 1985. . I wish for my

(, _ 14 purposes you could state what the Staff's position is as to
'

v 15 that oil level on November 30, 8 P, 5 , and what support you

-16 have for that position.

17 WITNESS LEVIS: Basically, I have no direct

18 knowledge of what the level was of the oil in the*

19 transmitters at that period of time. During the course of

-20 the inspection I did not look at installation or maintenance

:21 records to see if I could make that determination.

22- I'd be guessing if I were to say that it was

23 original. installation or maintenance. I just don't know.

24 JUDGE BOLLWERK: All right. You've read, I take

25 it -- certainly the APCo surrebuttal quotes the letter that

-p.

| p3 ANN RILEY & ASSOCIATES, Ltd.

| 'v/ Court Reporters
| 1612 K Street, N.W. Suite 300
l- Washington, D. C. 20006
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1 they addressed to the Board with their report. I take it
.

. 2 you have no quarrel with what's in that letter.

3 WITNESS LEVIS: No, sir. I have no knowledge that

4 anything there is not correct.

5 JUDGE BOLLWERK: All right.

6 Any response from APCo? Is there anything you'd

7 like to add on this issue?

8 WITNESS JONES: No, I have none.

9 JUDGE BOLLWERK: All right. That was the only

10 question I had.

11 Mr. Levis, I believe that completes your testimony

12 before the Board, and we thank you very much, sir.

13 WITNESS LEVIS: Thank you.

L 14 (Witness Levis excused.]

V 15 JUDGE BOLLWERK: I believe we have one more to go.

16 We're in the home stretch now.

17 -MR. BACHMANN: Mr. Paulk and Mr. Luehman have been

18 previously sworn.

19 Whereupon,

20 CHARLES J. PAULK, JR.,

21 and

22 JAMES G. LUEHMAN

23 were called as rebuttal witnesses for the NRC Staff on

24 premium RB grease and, havirg been previously duly sworn,

25 were examined and did testify as follows:

- ANN RlLEY & ASSOCIATES, Ltd.
Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950
I
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l' DIRECT EXAMINATION-
; ..

L/ 2' BY MR. BACHMANN:

3 Q Will-you gentlemen state your name and current

4 position with the NRC_for the record?

5 A (Witness Luehman) James G. Luehman. I'm a senior

6 enforcement specialist, Office of Enforcement.

7 A (Witness Paulk] Charles J. Paulk, Jr. I'm a

8 reactor inspection, Region IV, plant systems section.

9. Q Do you have before you a document entitled ;

10 " Rebuttal testimony of Charles J. Paulk, Jr., and James G.

11 Luehman on behalf of the NRC Staff concerning premium RB

12 grease'in fan motors and room coolers"?

13 A (Witness Luehman] Yes, I do.

14 A '[ Witness Paulk) Yes, I do.

k
A- 15 Q Did you participate in the preparation of this

16 testimony?-

17 A (Witness Luehman] Yes, I did.

18 A (Witness Paulk) Yes, I did.

19-~ Q Do you have any corrections to make to this

20~ testimony?

21' A (Witness Luehman) I do not.

22 A [ Witness Paulk] I do not.

23 Q Is this testimony true and correct to the best of

.24 your knowledge and belief?

-25 A [ Witness Luehman] Yes, it is.

(- ANN RILEY & ASSOCIATES, Ltd.
Court Reporters

1612 K Street, N.W. Suite 300
Washington, D. C. 20006

(202) 293-3950
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1- A (Witness-Paulk) Yes, it is.

-()7-

) 2' MR. BACHMANN: ~At this point I move that the

3: rebuttal testimony of Charles J. Paulk, Jr., and James G.

4 -Luehman on behalf of the NRC Staff concerning premium RB

5 grease in fan motors and room coolers be admitted into the

6 evidence and bcund into the record an if read.

7 JUDGE BOLLWERK: Any objection?

8 MR. HANCOCK: Alabama Power has no objection.

9- JUDGE BOLLWERK: Then the rebuttal testimony of"

10 Charlas Paulk and James Luehman on behalf of the NRC Staff

11 concerning premium RB grease in fan motors and room coolers

-12 will be received and bound into the record.

13 (The rebuttal testimony of Charles J. Paulk, Jr. ,

. . 14 and James G. Luehman on behalf of the NRC Staff concerning

Y 15 pre" alum RB grease follows. ]*

16

17

18

19

20

21

22

23

24

25

ANN RILEY & ASSOCIATES, Ltd.
, f-

Court Reporters
1612 K Street. N.W. Suite 300
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UhTTED STATES OF AhERICA
NUCLEAR REGULATORY COMMISSION !

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of )
) Docket Nos,50-34S CivP r

ALABAMA POWER COMPANY ) 50-364 CivP
)

(Joseph M. Fuley Nuclear Plant, )
Units 1 and 2) )

) (ASLBP NO. 91-626-02 CivP)

REBUTTAL TESTIMONY OF CHARLES J. PAULK, JR., AND
JAMES O. LUEHMAN ON BEHALF OF THE NRC STAFF CONCERNING

PREMIUM RB GREASE IN FAN MOTORS AND ROOM COOLERS

'fD - Q1. State your full name and current position with the h"RC.
'J

A1. Charles Jasper Paulk, Jr., Reactor Inspector, Plant Systems Section Division of

Reactor Safety. Region IV.

James G. Luchman, Senior Enforcement Specialist, Office of Enforcement.

Q2. Have you prepared a copy of your Professional Qualifications?

A2. (All) A copy of each of our Professional Qualifications has been prnicusly

admitted into evidence as Staff Exh.1.

Q3. What is the purpose of your testimony?

A3. (All) The purpose of our testimony is to rebut the portions of the Alabama

Power Company (APCo) testimony regarding the violations of the environmental

1, ~

Q qualification (EQ) requirements for fan motors inside containment and room
.
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coolers ouaide containment lubricated with Premium RB grease, as set forth in

the Notice of Violation (ND'c,, .bted /.ugust 15,1988 (Saff Exh. 2), and the

Order Imposing a Civil Penalty, dated August 21,1990 (Staff Exh. 3). The

APCo testimeny whhh is the subject of this rebuttal testimony is contrined in

Direct Testimony of Jesse E. Love, James E. Sundergill and David H. Jones on,

Behalf of Alabama Power Company (ff. Tr. 978)(hereafter Sundergill), Dirr .

Tesdmeny of Dr. Robert O. Bolt on Behalf of Alabama Power Company (ff. Tr.

1196)(hereafter Bolt), Direct Tesdmony of Philip A. DiBenedetto on Behalf of

Alabama Power Company (ff. Tr.1217)(hereafter DiBenedetto), and Direct

(f5 Testiraony of Vincent S. Noonan on Behalf of Alabuna Power Company (ff. Tr.

V
1225)(hereafter Noonan).

Q4. In Mr. Sundergill's comments on your testimony regarding the vendor's

instructions for replacing grease in the containment fan motors and the outside

containment room coolers, he states that you did not identify the source of the

instructions (Sundergill Q&A 195, pp. 210-11); how do you respond?
,

A4. (Paulk) Mr. Sundergill is correct that I did not identify the source of the

instructions; I did not have a enpy of the document I saw at Farley. Identical or

similar instructions are in the Joy Manufacturing " Installation a A Maintenance

Manual: Series 800/1000/2000/3000 Axivane Fans Adjustable Pitch Direct

Connected Single and Two Stage Axial Flow Fans" (NP 408) (Staff Exh. 78),
't").)
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k)
which is dated 1980, well before the November 30,1985, deadline. Staff Exhibit

78 contains the warning that I have discussed previously in my testimony and

during cross-examination. On page 6 of Staff Exhibit 78 under " Lubrication of

hiotors,* the vendor (Joy bianufacturing Co.) states that *(mjotors with Class H,

Type RN or Clus H Type RH insulation systems, nuclear applications, must be

lubricated with Chevron SRI #2 with no subsdtutions permitted." (Emphasis in

original) On the last page of Staff Exhibit 78 there is a section entitled

'WARNINGt" which states:

The recommended lubricants have been selected for use with JOY
Series 800,1000,2000, and 3000 Series AXWANE Fans. JOY
does not recommend mixing lubricants due to possible

n incompatibility hiotors with . . . nuclear applications hiUST be
V lubricated with Chevron SRI #2 with no substitutions permitted.

DO NOT substitute other manufacturing brands without first
consulting our factory. Ifit is desired to change lubricant, follow
instructions for lubrication and repeat lubrication a second time
after 100 hours of service. Care must be taken to look for signs
of lubricant incompatibility, such as extreme soupiness visible
from the grease relief area. (Emphasis in original)

At the Parley inspection, I examined documents relating to the lubrication of the

motors under discussion here. The language in one of the documents I saw at

Farley was either identical to or very similar to the above language in Staff

Exhibit 78, and is the basis for my direct testimony concerning the vendor's

instructions and their significance. I remember this because the first time I saw

that language was at Farley.

N
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QS. How did you obtain Staff Exhibit 78?

AS. (Paulk) I obtained Sta.ff Exhibit 78 in December 1991. I was performing an

inspection at the Wolf Creek Nuclear Generating Station when the question came

up concerning which manual contained the information I saw at Farley, as stated

in my direct testimony. I went to the Wolf Creek library 7-d obtained Staff

Exhibit 78. I note that the date of Staff Exhibit 78 is 1980 and that it was

available prior to the deadline; as stated above, I saw a document at least very

similar to Staff Exhibit 78 at Farley.

Q6. What is the difference between Staff Exhibit 78 and the instruction manuals the

(
Licensee relies on (APCo Exh. 97,98,99,100, and 101), about which you were

_ questioned on cross examination (ff. Tr. 541)7

A6. (Paulk) APCo Exhibits 97 and 98 are instruction manuals for standard motors,

not for motors used in nuclear applications and qualified for a harsh environment.

- APCo Exhibit 97, a Reliance Electrie instruction manual, is dated June,1976,

and was "the prior version of the Instruction Manual immediately available to

[APCo]." (Sundergill, Q&A 195 at 211) As stated in APCo Exhibi' 97, "[t]he

following instructions are for standard units only[.] [F]or special units and

applications requiring different greases and regreasing schedules-- contact the

closest Reliance District Office." (APCo Exh. 97 at Bates No. 0034216) A

nuclear appliestion is a special application so that this manual would not apply.
p
$
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APCo Exhibit 98, dated March 1989, does not contain this statement, but does |
|

give information similar to part of the warnig in Staff Exhibit 78. (APCo Eth. I

98 at FAX page no. 9) APCo Exhibit 99, which is a Joy Manufacturing muual,

is an instruction manual for fan motors. Staff Ethibit 78 is also an instrueden

manual that addresses the same series fans (Joy Series 1000) as APCo Edibit 99.

However, APCo Exhibit 99 does rot mention nuclear or other special

applications, wMs Staff Exhibit 78 does, therefore, APCo Exhibit 99 is not ]
appropriate to u" in analyzing qualification. APCo Exhibits 100 and 101 are

maintenance sections from some manuals, but they do not indicate that they are ;
,

for motors used in nuclear appilcations and qualified for a harsh environment. !

APCo Exhibits 9710. do not appear to be a basis for concluding that Premium
4

RB grease may be sut stituted for Chevron SRI #2 to lubricate the motors based

solely on analysis of whether they are equivalent greases. :
i

Q7. How do you respond to the assertion that the installation practice e the mixed

grease issue is raised for the first time? (Sundergill Q&A 195, pg. 210) ,

''

A7. (Paulk) To the best of my knowledge, members of the inspection team discussed

greases and mixed greases w.'th Mr. Shipman and others (sing the inspection at

Farley, While I realize that fact is not specifically documented in the inspection

- report, given that a manual identical or almilar to Staff Exhibit 78 was available -

|0
|
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O at the Farley site, the issue clearly should have been considered by APCo ever,
a

euller than the inspection.

QB. What is your analysis of grease u a maintenance issue, and not subject to EQ?

(D1Benedetto Q&A 152,155, pp.120123)

A B. (Pau'.k) Environmental qualification is more than just performing a test on

equipment and documenting that test. It involves all aspects of an orgardzatlo.~..

'Ihe maintenance demment has the responsibility of maintaining equipment in

a condition similu to that tested to ensure that the qualification is not voided.

This licensee ugues that once a component is type tested and qualified,

then saatever happens is of no consequence for qualification This ugument is

Dawed, as follows. In order to satisfy 10 C.F.R. I 50.49, a licensee documentsn

tests and analysis of electrical equipment imporunt to safety to demonstrate that

the equipment will function during accident conditions. If parts of the equipment

are subject to age related degradation and are not replaced periodically, then the

assurance that the equipment will function in a harsh environment is lost.

Accordingly, maintenance personnel are vital to the EQ program.

I do not recall being shown ' bookcases' full of lubricant maintenance

documents. I was told that the Licensee had a substantial amount of information

regarding what lubricants were used on what components and when the

lubrication had taken place. Even with all of the information, APCo did not

nm

b
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provide data and analystr, adequate to demonstrate qualification of the subject

motors with the Premium RB or mhed grease.

(Luchman) As stated on Page 14 of Appendix A to the Order Imposing Civil

Penalty, EQ is not solely an engineering function. While the staff agrees that in

this case other r'equirements besides 10 C.F.R. $ 50.49 could have been cited,

ttrots in design, prc>:urement, installation, and maintenance that can adversely

affect the e,ualification of equipment can be considered violations of EQ

requiremer.ts. In addition, in response to a question from Judge Morris, Mr.

W. darc' testified ut APCo did not create a separate organization whose job wa-

EQ .uanagement. (Tt. 1301) He testified that APCo " integrated theseq
L/ requ!rements into our plant organization.* (1d.) In contradletion to this

testimony, however, APCo, through Mr. DiBenedetto's testimony, attempts to

draw a clear distinction between EQ r.nd maintenance.

Q9. How do you analyze APCo's use of engineering judgement in this context?

(DiBenedt,tto Q&A 153,155, pp.12123)

A9. (Paulk) Engineering judgement is nothing more than analysis of available data

when the actual conditions do not meet the tested conditions. The DOR

Guidelines identifies what was expected for documentadon:

Complete and auditable records mun be available for quaSfication
by any of the methods described in Section 5.0 above to be

i

-

V
|

!
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considered valid. These records should describe the qualification I

method in sufncient detail to 5erify that all of the guidelines have |
been sads'M. A simple vendor certification of compliance with |
a design socification should not be considered adequate. (Staff j
Exh. 24, Encl. 4 at 15) '

In Supplement 2 to Bulletin 79 01B, the staff informed the licensees in

A.8 that '[d)etails for the information and documentadon required for type tests,

operating experience, analysis, and extrapoladon of test data from operating

experience are provided in Section 5 of NUREG-0588. . .* (Staff Exh. 24, at

6) NUREG 0588, Re.v.1, states:

(1) De staff endorses the requirements stated in IEEE Std. 323-
1974 that, "The quallScation documen'stion shall verify that each
type of electrical equipment is qualified for its application and

p) meets its speciSed performance requirements. The basis of
( qualifiMon shall be explained to show the relationship of all

facets o: proof to support adequacy of the complete equipment.
Data used to demonstrate the qualification of the equipment shall
be pertinent to the appilcation and organized in an auditable form.'

(2) The guidelines for documentation in IEEE 323-1974 (1971
may be used for Category U] when fully implemented e

acceptable. The documentation should include sufn. A
information to address the required information identified in
Appendix E. A certificate of conformance by itself is not
acceptable unless it is accompanied by test data and information on
the qualification program. (Staff Exh. 23, at 1617)

NUREG-0588, Rev.1, Appendix E, provides further guidance to licensees

regarding documentation necessary '[i)f any method other than type testing was

used for qualification (operating experience, analysis, , , .), describe the method

in sufficient detail to permit evaluation of * sdequacy." (Staff Exh. 24, at E 2)
'

; o
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APCo's position that the NRC did not consider engineering judgement is

notjustified. As des:ribed above, the NRC recognized that analysis (judgement)

may be necessary in some instances, and when this method is utilized, it must be

documented 'in sufficient detail to permit evaluation of its adequacy.' An

auditor, whether NRC or lico.x, cannot audit information that is in someone's

head.

(Luchman) Mr. DiBenedetto states that it is his opinion 'that because APCo

evaluated the subs 0tute grease in accordance with prin:1ples of sound engineering

.

Judgement (which included documentation in its maintenance files), it had
.

'\/ reasonable assurance that the substitute grease would not impa:t the qualifi:ation

or operation of the associated motors." (DiBenedetto Q&A 155, pg.123)

However, a sound en:Jneering judgement could not be made without radiation

and compatibility data in the file. Neither the qualification file nor the

maintenance file apparently contained any evaluation, no matter how limited, of

the effect of APCo's failure to change out the grease as required by the

manufacturer on the qualification of the subject motors.
,

Q10. How do you analyze the assertion that Premium RB grease 'could function in

accident conditions?' (Sundergill Q&A 194, pg. 209)

rfm
.

' ' ' ' ' ' ' '

-
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A10. (Paulk) ne ability of the Premium RB grese to function in accident conditions

was not analyzed by the Licensee at the time of the inspection. According to Dr.

Bolt's deposition testimony on June 25,1991, his analysis was performed '. . .

just a few months ago.' (ff. Tr.1199, pg.113) In other words, the analysis was

not performed until three and one half years had passed from the inspection date.

In addition, at the time of the inspection, APCo did not provide any

information to indic. ate that ths Wre, Mi ?,re - had not been mixed with the

Chevron SRI #2 grease. The uw J. @, vi c:,c5 a polyurea bue and the

Premium RB uses a lithium soap. Aef ording to the EPRI Lubrication Guide,

EPRI NP-4916, dated January 1987 (Staff Ethibit 79)(prepared by Dr. Bolt),

polyuma and lithium soap bases are not compatible, nerefore, there was no,

analysis to qtialify Premium RB grease on the motors in question in the Farley

accident environment.

Finally, Mr. Sundergill's answer refers to the Texaco documentation

(APCo Exh. 74), however, this documentation contains no radiation data, not

does it address compatibility. Derefort, it is not a sufficient basis for

demonstrating qualification.
!

Q11. How do you respond to the APCo analysis of the ilst of recommended lubricants

(in APCo Exh. 97-101) that concludes that Premium RB is an ' equivalent

lubricant," so that substitution is allowed? (Bolt Q&A 10, pp. 7-8)

(v)

|

- - - .
.
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All. (Paulk) APCo Exhibits 97101 identify the Premium RB grease as a replacement

grease, however, these exhibits do not address compatibility of greues. As

explained above, Staff Exhibit 78 states that, for nuclear applications, there are

"no substitutions permitted.' (Staff Exh. 78 at 6.and 12) In addition, Staff

Exhibit 78 included the statement that mixing grenes is not recommended. (Staff

Exh. at 12) If the purchaser wanted to change greases, then certain steps were

necessary, as I have previously testified. Further, none,of the manuaJs indiested

whether the Chevron SRI #2 and the Premium RB greases were compatible. (See

also Q&A 6, pp. 4 5, supra.) _

.

_ 12. The Licensee's witnesses refer to Justifications for Continued Operation (JCOs)Q

for Premium RB grease used on the containment fan motors and room coolers;

did the JCOs qualify the fan motors and room coolers? (Sundergill Q&A 196,

197, pg. 212)

A12. (Paulk) We discussed with Mr. Shipman the fact that APCo was preparing a JCO

.for greases and develop!ng a qualification program for greases. I do not

| remember reviewing any JCO for lubricants. Because JCOs were required only

to show operability, the IJeenses was not required to provide them to us. 'Ihe

h JCO (APCo Exh. 45) analyzes how a deficiency would affect the operability of
|

| the equipment, but does not show that the equipment was qualified. In particular,

-

the JCO does not address compatibility.

'
- .- - . . - -
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(Luchman) A JCO allows a licensee to make an afgument that a piece of

equipment continues to be openble even though it is not qualified. Specifically,

a licensee may argue that the equipment will function under normal conditions,

for example, at 100 percent power, that other equipment is available to perform

the same function, and that the inter,al until qualification is established would

represent a low risk. The Staff may accept that position and allow a plant to

continue to operate, but this does not indicate that the Staff accepted the licensee's

analysis as qualifying the equipment. As Mr. Paulk states, the JCO did not

address compatibility. Accordingly, the JCO did not demonstrate qualification

(] of the motors.

Q13. The Licensee's witnesses also refer to Texaco documentation. (APCo Ed. 75)

Is that documentation sufficient to qualify the fan motors and room coolers?

(Sundergill Q&A 198, pg. 213; Bolt Q&A 10, pg. 7)

A13. (Paulk) No. The documentation was not in the qualification file for the motors

or in a separate qualification file for lubricants. Additionally, the documentation

gives the data for Premium RB greue to show equ. valence in lubricating qualities

to Chevron SRI (2, but did not address compatibility of these two greases. For

these reasons, the Texaco documentation did not demonstrate qualification. (See

aho Q&A 10, pp. 9-10, supra.)

(

u_ _
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Q14. The Licensee's witnesses refer to Wyle test report 40196-1 (APCo Exhibit 76) as

documenting 'the environmental testing of various greases and oils for use at |

Farley, including Premium RB grease.' (Sundergill Q&A 199, pp. 213-14)

What is the significance of this document?

A 14. (Paulk) Mr. Sundergill stated on page 213 of his direct testimony that the ' test

wu performed in an expeditious manner . . ." The inspection was in 1987, but

the test was not completed until December 1988. APCo Exhibit 76 was not

available to qualify the motors as installed at the dme of the inspecdon in 19S7.

Q15. What is the significance of Dr. Bolt's analysis? (Bolt Q&A 9,11, pp. 6, 8)

A15. (Paulk) Notwithstanding that Dr. Bolt did not provide his analysis at the time of

the inspection, it would not have demonstrated the qualification of the motors as

installed at Farley. Although Dr. Bolt concluded that mixing will have an

' inconsequential effect" (Bolt Q&A 11, pg. 8), he does not acknowledge that the

Premium RB grease is incompatible with Chevron SRI #2 grease. (See Q&A 10,

pp. 9 10, supra.)

Q16. How do you respond to the assertion that grease is not an electrical compcnent?

(Sundergill Q&A 188192, pp. 204-207; Bolt Q&A 5, 6, and 8, pp. 3 6;

DiBenedetto Q&A 148151, pp.117-120; Noonan Q&A 30, 31, pp. 23, 24)

?

<
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A16.- (Paulk) I agree that grease is not an electrical component, however, it is an

integral pan of $mponents such u motors. The issue in this case relates to what
:

was tested and what wu installed in the plant. APCo had a document to

demonstrate the qualification of the subject motors utilizing a particular lubricant. I

If APCo had installed and maintained the motors in a configuration that wu ;

tested and had documented the testing, then there would have been no further

issue. The Licensee, however, elected to change the lubricant from the one used

in the test to another lubricant without demonstrating the qualification of the

motors with the new lubricant.

'

Enclosure 2 to Bulletin 79 01B provided a typical master list. (Staff Exh.

l - 24) This typical list includes a lubricating oil, u well as an 0-ring and epoxy

sealant. These items are also not electrical equipment, however, Bulletin 79 OlB

identifies them because the NRC wu concerned about any eqr!pment that wu
*

.
'

susceptible to age degradation that could prevent an electrical component from

performing its intended function when subject to a harsh environment. !

(Luchman) The Licensee witnesses have alleged that the Staff considers greases
,

or lubricants to be an item of electrical equipment. However, this is not an issue
'

in this proceeding. What is stated in Appendix A to the Order Imposing Chil

Penalty is '10 C.F.R. I 50.49(f) requires that each item of electrical equipment
.

imponant to safety shall be qualified by testing of, or experience with identical >

.n - . - - _ - . . = . - . . -- .. - - - . -
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'O or sindlu equipment....' With a different lubricant in an item of electd al

equipment (in this case motors), absent a similarity analysis, the item of

equipmer.t is not identical or similu to that which was qualified.

In asserting that the grease at issue performs no electrical fun: tion and

therefore is outside the scope of equipment required to be qualined pursuant to

10 C.F.R. I 50.491.icensee witnesses attempt to draw a nanow and misleading

distinction that differs from accepted industry pra:tice existing before the

November 30,1985, deadline, hit. DiBenedetto correctly points out that IEEE

3231974 (APCo Exh. 36) identifies lubricants as needing to be addressed should
,

they be modified after the affected equipment is qualified. (DiBenede:to Q&A

152, pg.120) That information is taken from Subsection 6.8 of the standud

which comes from Secticn 6, titled ' Qualification Procedures and biethcd."

Further, hit. DiBenedetto neglected to mention that in Subsection 6.2 of that

same standud, ' Equipment Performance Specifications,' item (4) specifically

mentions lubricant in outlining preventative maintenance issues of concern in

maintaining qualification. Additionally, another standard that existed well before

the deadline, IEEE 3821980 (Staff Exh. 80), which is the standard for valve

operator qualification states in Subsection 5.6:

Examples of modifications which may require requalification byn

type test art.:

s

O

_ _ _ _ __ _
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r
h (1) Change in materials of constnaction whi:h may have an

effect on qualified life, for example seals, lubricants, etc.
(Staff Exh. 80 at 22)

WhUe this standard does not apply to the equipment at issue here, it IUustrates

that consideration ollubricants was encompassed in the qualification of electrical

equipment important to safety.

In a pre-deadline inspection report dated July 26,1985, documenting an
'

inspection at Ft. Calhoun conducted April 29 to May 3,1985 (Inspection Report

No. $4285/85 09, Staff Exh. 64) the Staff raites the issue of the need to maintain

proper lubrication of certain pumps in order to assure qualification. (Staff Exh.

64 at 12) This information was readily available to persons like Mr.

DiBenedetto, who, according to his testimony (DiBenedetto Q&A 10, pg. 9),
tpi
D stayed current on technical and regulatory developments in the EQ area. The ,

information was avauable through the NRC public document room or should have

been available through the Nuc! car Utility Group on Environmental Qualification

(NUGEQ) which had a representative at the Ft. Calhoun inspection.

Though the standards state that lubricants be accounted for, they are sUent

as to the reasons why. In my opinion, the nature of equipment testing answers

that question, as follows. In order to qualify a given piece of electrical

equipment, that equipment must be demonstrated to function as designed in an

accident environment. Therefore, during the course of the qualification the
f

|

|
,

|

-. - -- - .
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V equipment is operated as it would be in the plant. Now assume that during the

test the equipment falls to continue to operate. There could be many reasons for

the equipment's failure to operate, including those that are strictly electrical or

mechanical. However, whether or not the reasons could be definitely determined,

the test, in accordance with guidance such u Section 5.2.5 of the DOR

Guidelines (Staff Eth. 24, Encl. 4 at 12), would have to be considered

unutisfactory because the equipment could not demonstrate proper performan:e

for the specified duration. Recognizing the integrallink such a situation creates

between some of the equipment's electrical and mechani:al fun:tions,

qualification necessarily encompasses both functions where they can not be easily

separated.g,_

Q17. How do you respond to the assertion that the Staff "stret:hes of the con:ept of

EQ7' (Sundergill Q&A 193, pg. 207 8)

A17. (Paulk) The DOR Guidelines state that '[t]he type test should be considered valid

for equipment identicalin design and material construction to the test specimen."

10 C.F.R. I 50.49 requires, in part, that each item of electric equipment

important to safety shall be qualified by testing of, or experience with, identical

or similar equipment, and the qualificadon shallinclude a supporting analysis to

show the equipment to be qualified is acceptable. It is on this basis that the

lubricant was considered to be important for rotating equipment. Without

y-
#

x

_ _ _
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additional analysis or testing, it would not be possible to determine if a lubri ..A

would be capable of performing its function under design basis a:cident

environments and, therefore, prevent the motor from performing its safety

function (i.e. turning a fan or a pump). Since grease is an integral part of the

motor and is suscepdble to degradation u a result of environmental conditions,

we do not consider our position as ' stretch [ing) the concept of EQ.' (Sundergill,

pg. 203)

Q18. How do you respond to the Licensee's witnesses assertions that there was no

reason that APCo clearly should have known of the qualification deficien:les

,q pertaining to APCO's use of Premium RB grease? (Sundergill and Jones Q&A
-

G
201, pp. 21415; DiBenedetto Q&A 156, pg.123)

A18. (Paulk) Even though I was not personally aware of the requirements of the

manufacturer untilI reviewed the documentation at the Farley site, if I was able

to identify this just from reading the Joy manual, APCo clearly should have

known of the requirements for the exclusive use of Chevron SRI #2 and for

changing greases.

(All) The Licensee's reliance on the 1980 inspectior report (APCo E.6.11) and

TERs is not adequate to justify la posidon. The TERs were based on

informadon provided by APCo. The documentation APCo telled on for
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:

qualification indicated the motors were tested and qualified with Chevron SRI #2

grease. However, the Licensee knew that it had actually used a different grease .

and clearly should have known that the grease was different from that tested. ,

With regard to the 1980 inspection, it is true the inspector looked at the fans.

However, the report states the scope of the inspection, and it clearly did not

include review of quallScadon file data or maintenance history.

1

(Luchman) In addition to the specific vendor documents discussed by hir. Paulk,

the industry standards discussed in my response to question #16 at pp.1417,

supra, clearly should have alerted a knowledgeable engineer to the general
,

f concerns with lubricants. Further, qualification reports such as Limitorque's
,

B0058 (APCo Exh. 67) discuss the need to account for proper lubrication by

adhering to Limitorque's approved lubrication schedule. Again, while such a

document does not relate directly to the equipment in question, it does highlight,

as do the earlier IEEE standards, the need for the use of proper lubricants to
,

maintain qualification. Finally, Information Notice 79 03, dated February 9,
1

1979 (Staff Exh. 81), discusses a lubricant issue and specifically mentions the

qualification parameters of the grease at issue. Therefore, at least as early as

1979, lubricants u a qualification issue was a concern the NRC discussed with -

'

the industry.

L0
i
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Q19. How do you respond to the assertion that this violation lacked safety significance?

(Sundergill Q&A 203, pp. 21516; DiBenedetto Q&A 157, pg.124)

A19. (All) It is the Staff's position, as stated in the Order Imposing and direct

testimony, that the Licensee's lack of a basis to show the substitute gre2.se was

equivalent to, and compatible with, the grease specified by the manufa:turer and

used for original qualification is significant, his remains true notwithstanding a

showing after the fa:t that the substitute grease was equivalent. Furthermore,

the Licensee apparently never evaluated whether replacing the grease in a manner

other than specified by the manufa:turer could have affected qualification and it

was not until an outside expert answered that question for this hearing that the

Licensee had the expertise to do so.

Q20. How do you respond to le assertion that the containment fans are not needed?

(Sundergill Q&A 204, pp. 21617)

A20. (Luehman) ne staff maintains that since the equipment was specified on the

Master List, its lack of qualification is a safety significant concern Mr. Paulk's

description of the equipment's function is taken from the Final Safety Analysis

Report as he stated in his testimony. (Paulk Direct Testimony, ff Tr. 553, Q&A

10, pg. 6) Mr. Sundergill states in his testimony that Bechtel analysis shows that

the conclusions Mr. Paulk reached about the effect the failure of the equipment

would have on the plant cannot be supported. At this time, I am unaware of any

1

__ _ _ _ _ - _ __ _____-_________ __ - ______ __ _ ___ _ _ - _ _
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evaluation APCo ha.s done under 10 C.F.R. 6 50.59 to change the Final Safety

Analysis Report or any license amendment APCo has submitted to modify the

plant licensing basis. Hence, it was reasonable for Mr. Paulk to state that an

assumed failure of the equipment could result in adverse consequences to the

plant.

,

Q21. Does this conclude your testimony regarding this matter?

A21. (All) Yes.

O

. . . . -- - - ..
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1 JUDGE BOLLWERKt The APCo panel, I believe, is

() 2 next. +

3 MR. HANCOCK: All right.

4 Whereupon,

5 DAVID H. JONES

6 and

7 JAMES E. SUNDERGILL

8 were called as surrebuttal witnesses for Alabama Power

9 Company on premium RB grease and, having been previously

10 duly sworn, were examined and did testify as follows:

11 DIRECT EXAMINATION

12 BY MR. HANCOCK:

13 Q Let's say our names again.

14 A (Witness Sundergill) My name is James E.p_

(_,N) 15 Sundergill.

-

16 A (Witness Jones) David Huber Jones.

17 Q Do you gentlemen have before you a document that

18 is Alabama Power Company's surrebuttal testimony on premium

19 RB grease?

20 A (Witness Sundergill) I do.

21 A (Witness Jones) Yes.

22 Q Did you each help in preparing this testimony?

23 A (Witness Sundergill) I did.

24 A (Witness Jones) Yes, I did.

25 Q Do either one of you have any corrections that

ANN RILEY & ASSOCIATES, Ltd.(g/ Court Reporters
' ' 1612 K Street, N.W. Suite 300

Washington, D. C. 20006
(202) 293-3950
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1 need tc be made at this time?

2 A (Wit. ness Sundergill) I have none.

3 A (Witness Jones) No.

4 Q Is this surrebuttal testimony true and accurate to

5 the best of your knowledge?

6 A (Witness Sundergill) It is.

7 A (Witness Jones) Yes.

8 Q Do you adopt this testimony as your surrebuttal

9 testimony on this issue for purposes of this proceeding?

10 A (Witness Sundergill) I do.

11 A (Witness Jones] Yes, I do.

12 MR. HANCOCK: At this time I would move that this

13 testimony, the surrebuttal testimony on premium RB gresse,

14 be admitted and bourid into the record.

15 JUDGE BOLLWERK: Any objection?

16 MR. BACHMANN: No objection.

17 MR. BACHMArN: Then the APCo surrebuttal testinony

18 on premium RB grease will be received and bound into the

19 record.

20 (The surrebuttal testimony of James E. Sundergill

21 and David H. Jones on behalf of Alabama Fower Company

22 concerning premium RB grease follows.)

23

24

25

ANN RlLEY & ASSOCIATES, Ltd.
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UllITED STATES OF AMERICA
,'S tiUCLEAR REGULATORY COMMISSIO!!
\. )

BEFORE THE ATOMIC SAFETY ALI.Q__LICEt1 sit 1G BOAPD
''

In the Matter oft )
) Docket tios. 50-348-CivP

ALABAMA POWER COMPAllY ) 50-364-CivP
)

(Joseph M. Farley liuclear )
Plant, Units 1 and 2) ) ASLBP lio. 91-626-02-CivP

SURREBUTTAL TESTIM 0!!Y OF JAMES E. SUllDERGILL -

AllD DAVID H. JollES Oli BEHALF OF ALABAMA POWER C0!4PA11Y
C011CEPf1I!!G PREMIUM RB GREASE

Q State your full name.

A. (Sundergill) My name is James E. Sundergill. I am enployed

I by Bechtel Corporation as the Engineering Supervisor of the|
w/

Electrical and control Systems Group of the Farley Project.

(Jones) My name is David Huber Jones. I am currently Manager
_

of Engineering Support, Farley 11uclear Plant, for Southern

11uclear Operating Company, Inc.

Q. Have you previously testified in this proceeding?

A. (Sundergill, Jones) Yes. We have previously testified on

various technical issues raised by this enforcement

proceeding.

X
U
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.

Q. What is the purpose of your present testimony?

O
A. (Sundergill, Jones) Our present surrebuttal testimony is

offered to address the .buttal testimony of the various NRC

Staff panels on the technical issues in this proceeding.

-

'O

_

D -2-

-_ _____ _____ __
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VIII. PREMIUM RB GREAS_E

Q154. In the Rebuttal Testimony concerning Premium RB Grease in room

cooler and containment fan motors, Mr. Paulk identifies Staf f

Exhibit 78, which is a Joy Manufacturing document entitled

" Installation and Maintenance Manuait Series 800/1000/2000/

3000 Axivane Fans Adjustable Pitch Direct Connected Single and

Two-Stage Axial Flow Fans -- llP 408." Mr. Paulk claims that

this document was- " identical or similar" to the manual he

reviewed during tha 1987 inspection. Was llP 408 (Staff

Exhibit 78) in the Farley !!uclear Plant files during the 1987 |

EQ inspection?

A: (Sundergill, Jones) tio . Alabama Power Company had the Joy

Installation and Maintenance Manual llP 403 (APCo Exhibit 99)

at the time of the inspection, and not !!P 408. Joy sent the

lip 403 manual to Alabama Power Company in 1975 for Unit 1 and

1976 for Unit 2 when the fan motors were initially shipped.

This llP 403 manual still remains in the Farley lluclear 'clant

files today. As a result, tiP 403 is the manual that was

available for Mr. Paulk's review during the 1987 inspection.

Q155. On Page 3-of his Rebuttal Testimony, Mr. Paulk identifies a

"warningd contained in Staff Exhibit 78, which he claims

should have notified Alabama Power Company that Chevron SRI #2

|
was the only lubricant to be used in the fan motors._ Could

(
' -230-
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,
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~

Mr. Paulk have seen such a warning on a Joy manual at Farley

Nuclear Plant? ]

At (Sundergill, Jones) Absolutely not. Since Joy never sent to

Alabama Power Company a copy of Staf f Exhibit 78, there is no

copy of the HP 408 manual in the Parley Nuclear Plant files.

The. Joy manual that is in the files, HP 403, does not contain

any warning that only Chevron SRI #2 may be used. Therefore,

Mr. Paulk's claim that he saw a Joy document at Farley Nuclear

Plant that warned against the use of any grease except Chevron
,

SRI #2 is simply in error.

Q156. On page 5 of his rebuttal testimony, Mr. Paulk states: "APCo

Exhibit 99 does not mention nuclear or other special

( applications, which Staff Exhibit 78 does, therefore, APCo

Exhibit 99 is not appropriate to use in analyzing

qualification." How do you respond to this conclusion?

A: (Sundergill) This is the first time.Mr. Paulk has asserted
that APCo Exhibit 99 (Joy manual NP 403) is not intended to

provide instructions for nuclear applications of the fan

motors.- Because of Mr. Paulk's statement, I telephoned Joy to

determine tho applicability of NP 403 to Alabama Power .

-Company's nuclear application of the fan motors. Joy

confirmed that NP 403 was meant to be used in a nuclear
application and that it still applied to the motors used in

-231-
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Farley Nuclear Plant notwithstanding the f act that a dif ferent

manual (Staff Exhibit 78) had been prepared. Joy also i
.

confirmed that they had no record of NP 408 having been sent

to Alabama Power Company. Furthermore, Joy confirmed that it

knew in 1974, when it sold the fan motors to Alabama Power

company, that the motors would bo used in a nuclear

application. Joy's awareness that Alabama Power Company would

use the fan motors in nuclear applications is also readily

apparent from the Joy Nuclear Containment Axivane Fan

Operator's Handbook, which was sent to Alabama Power Company

in 1974 when the fan motors were initially sent. (APCo

Exhibit 123) Enclosed with this Operator's Handbook is a copy

of NP 403.

i .

157. On page 10 of his Rebuttal Testimony, Mr. Paulk complains that

Alabama Power company provided no documentation to indicate

that Premium RB grease hcd not been mixed with the Chevron SRI

#2 grease in - the f an motors. . How do you respond to this

statement?

A: (Sundergill, Jones) The first time mixing of greases in the

| Joy fan t. ,cors war, raised as either an NRC Staf f concern or a

basis for tl'a civil penalty was December 23, 1991, when Mr.

Paulk raised it in his direct testimony.' Notwithstanding
L

|
| '2 Mixing greases was raised with regard to Limitorque motor operators but the Staff has

elected not to pursue enforcement action on this point.
'

,

-232-
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this newly voiced concern, Alabama Power Company has

experienced no incompatibility < effects in the fan motors ja
fif teen voars of -Pre:nium ER. usane at Parley Nuclear Plant.

Furthermore, in 1987 Alabama Power Company submitted to the

Staff a justification for centinued operation regarding the
use of Premium RB grease in the room cooler and containment

,

cooler fan motors. Because neither compatibility nor mixing

of gresses was an issue at that time, Alabama Power Company j

'did not include any such discussion in the JCO. Had the Staff

in 1987 belloved that mixing or compatibility were issues that

needed to be addressed in order to continue plant operations,

the Staff.would have rejected the JCO. Instead, the Staff

accepted _ the JCO as_ providing reasonable assurance . that
,

,

continued operation was justified. (Staff Exhibit 29). -

f

Q150. Tho'Staffoalso raises the issue of Alabama Power Company's

failure to _ change -out the grease "as required by the

manufacturer." (Rebuttal Testimony Concerning Premium RB '

Grease, at page 9). Was there-any such vendor " requirement"

in 1977 when Alabama Power Company changed to Premiun RB7

A: _(Sundergill, Jones) No. In fact, the document identified by

Mr. Paulk'as " requiring" a specific procedurs for changing out

grease was not even developed until 1980 -- three yeurs af ter

Alabama Power-Company changed to' Premium P.B greaso in Unit 1.

-

-233-
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|
1

!.

|Moreover, that document (Staff Exhibit 78 -- the Joy Hn . . . ,

u)Q manual) _has never been sent to Alabama Power Company. |

Additionally, we understand that the first time such a

" requirement" appeared in the Reliance containment cooler f an

motor instruction manual was in Reliance manual B-3628-12
|

(APCo Exhibit 101), which was not issued until January,
four years after the EO deadline and twelve years1989 --

af ter Alabama Power Company changed to Premium RB grease. The
J

Reliance. manual D-3628-2 (APCo Exhibit 100), which Alabama ;

- Power Company had in the Parley Nuclear Plant file in November

1987, contains H2 change out " requirements." Further, Mr. i

'Paulk's contention that a change out procedure is "requirod"

by the vendor is simply wrong. The change out procedure in

1]s
t

the Reliance manual B-3628-10 is presented merely as a " note"
|

and not as a " requirement" for maintaining qualification.
This " note" reads in part: " Mixing lubricents is not

'

recommended due to possible incompatibility. . Care must. .

be taken to look for signs of lubricant inc:ompatibility, such

as extreme soupiness visible from the grease relief area."

(APCo- Exhibit 101, Section IV, Routine Maintenance),

t Notwithstanding that this " note" did not appear in the
!

Reliance containment cooler f an motor maintenance manual until

four years after the EQ deadline, to our knowledge, in the

fif teen years of' Premium RB grease usage on these fan motors

at Farley Nuclear Plant, no such " extreme soupiness" has ever

. -234-
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-- - been seen,- nor have any signs of incompatibility been j

observed. !
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IX. 9,Q1B&USION TO ALL TECHNICALISSUES

-

'
Q159. Does this conclude your testiraony.

A. (Love, Sundergill, Jones, DiBenedetto) Yes. He hope so. To

be candid, since this inspection first began in 1987, we have >

noticed that the NRC Staf f is rarely satisfied with any answer

we give them. Each concern raised by them, and answered by

us,' begets yet another concern. There seems to be no end in

sight. After five years, we are still addressing new

concerns, new issues and now retroactive applications of

current knowledge. We hope we are done. We genuinely do not

know.-

-

.

c),

O -
,
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. .
1 JUDGE BOLLWERK: My under standing again is that -

T .,[ 2 - there is no.-cross examination from either party with' respect

=3- _to-this~ testimony.

4 -- -MR. BACHMANN That's correct

5 KR HANCOCK: That is correct.

6 JUDGE BOLLWERK: All right.. Board questions.

7 Judge Carpenter?

8 JUDGE CARPENTER: Not really, but just out of

9 curiosity: I've never seen one of these fans or fan motors.

10 How big is this motor in horsepower. What are you all

11 talking about? That this grease is used on.

12 [ Pause.)

13 WITNESS JONES: It's late in the day. I don't

14 remember.
,.., s

Li )
| '\ / 15 JUDGE CARPENTER: Is it bigger than a bread box or

16 not?

17. WITNESS SUNDERGILL: It's definitely bigger than a

18' bread box.

19 WITNESS JONES: Bigger than that.

20 JUDGE CARPENTER: I just was trying to get some

21 feel whether this is a large motor, whether there are very

22 severe demands on the bearings, or.whether it's a relatively

.23 lightweig'. .t, little fan.

24 WITNESS SUNDERGILL: It's a large motor, a 600

25 volt motor.

ANN RILEY & ASSOCIATES, Ltd.o ',e-), Court ReportersNy
1612 K Street, N.W. Suite L,

Washington, D. C. 20006
(202) 293-3950

_ _



_ _ _ - _ _ - _ _ _ _ _ _ _ _ _

2293

1 JUDGE CARPENTER: Thank you.
,

( ))( 2 JUDGE BOLLWERK: Anything else?

3 JUDGE CARPENTER: No.

4 JUDGE DOLLWERK: Judge Morris?

5 JUDGE MORRIS: No.

6 JUDGE BOLLWERK: I have one question for Mr.

7- Paulk. I think it's fairly clear from the record -- and you

8 can correct me if I'm wrong -- that the manual that you

3 assert has the critical information is one that APCo asserts

10 they did not have, which is, I guess -- What you're relying

11 on is Staff 78, and they say that they did not have that

12 manual at the time of the inspection.

13 WITNESS PAULK: Let me defer to Mr. Luehman, who

- 14 has personal knowledge of information that I have only heard
V 15 over the phone.

16 JUDGE BOLLWERK: All right.

17 WITNESS LUEHMAN: Well, I think that I'll add --

18 I mean, Mr. Paulk can speak for himself. I think that he

19 still maintains that that manual was there. The only thing

fi '
i 20 that I can add is that it's still the Staff's position --

21 we've had a number of conversations with the Joy

22 Manufacturing company. Having talked to them, the only

23 thing I can hypothesize -- or give one possible explanation

24 of how it got there -- is simply that they --

25 JUDGE BOLLWERK: Let me stop you. It meaning

73 ANN RlLEY & ASSOCIATES, Ltd.
(,/ Court Reporters

1612 K Street, N.W. Suhe 300
Washington, D. C. 20006
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s11 what?: I'm_sorry.

; 2 ---- WITNESS LUEHMAN: It being the manual that Mr.

31 -Paulk has referred to in.his rebuttal testimony.-
,

'4 ' It's simply that-Joy Manufacturing has said that l
r

,5L they have provided numerous copies of that manual to

6 Bechtelg and it's likely that -- I'm only speculating --
-

7 Bechtel had one of those manuals on. site with~them.
.

8- Again, that'r 4;1.y.our speculation, because Mr.

-9 Paulk does' maintain that he saw it at the site.

10 JUDGE BOLLWERK: Do you maintain someone from

11 Bachtel showed it to you, Hor that someone from the Licensee

12 showedfit to you?

: 13 - WITNESS PAULK: I do-not know. The way it was
t

14 being dealt with is, we would ask for the information, andjus

b 15 .it would be brought'to us. Usually Mr. Jones would bring
-

16 it. There were a few times'one of the other APCo employees

17- _ would bring it.

<18 I-don't know who'gave it to whom first.-

19I JUDGE BOLLWERK: But~you still assert that you

20= -think that the manualDthat's marked as Staff 78 is-the-

21 manual that in fact you=saw.

-22 WITNESS PAULK:- Or a copy similar to that.:

2 31 JUDGE BOLLWERK: Any response from APCo?

12 4 WITNESS-JONES: I'll just maintain my contention

25 'as document" in the:surrebuttal:- that there was not a copy

.

ANN RILEY & ASSOCIATES, Ltd.
.
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'

.1 - of:NP-408 manuall_intthe Farley; plant' files.
. . , .

gp):n( 2_ JUDGE BOLLWERK: .Even if it wasn't in the files,

3- --:did ~ anyone Lelse give hh a copy of anything else?1

4- -: WITNESS' JONES : Not to my. knowledge, no.

5~ WITNESS _SUNDERGILL: There would not_have:been any

6 Bechtel-people that-reported to me_that would have given ,
,

'.7- them that manual.

8- -JUDGE BOLLWERK: One last question for Mr. Paulk4

9 or Mr. Luehman. Assuming that_APCo_is correct that the

T: 10 manual was not|in;their_ files, how do you find that relevant-
_

~ 111:? 'to this? portion of the case?.

12: WITNESS LUEHMAN: I think obviously, for the

' 13 - clearly-should-have-known case, that is.a part of our

: - -141 clearly-should-have-known position. That manual obviously
'-

Q 115 has-the-mos' direct notification about the use of'a
.

'16~ different greace..

17- :However, as we_have stated'in our_ direct testimony

18 --and our rebuttal testimony, the issue of_ qualifying-grease,

19. - 'I think, for nuclear and EQ applications-is established..'

20 -There are a: number of documents-that we went through in_our.

121) jrebuttal. testimony which established that. The Licensee had
,

22 noticelof-what kind of grease. Joy Manufacturing used. If.-

23: the'y_were going-to do a substitution, they had to'take into:

24: > account a number of considerations, one being compatibility'
,

5-25 and the other_one being -- well,-' equivalency and-

y- - ANN- RILEY & ASSOCIATES, Ltd.
'- Court Reporters

- 1612 K Street, N.W. Suite 300- -

Washington, D. C. 20006
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1 compatibility,
p

- (j 2 On the first score, while we agree that they did

3 put in another grease, which they contend was equivalent, we

4 contend that the file was inadequate to support that.

5 on compatibility -- which, at the time they did

6 it, was a while before, obviously, the deadline -- we don't

7 know that any analysis was done to look at the compatibility

8 of the greases. One way around the compatibility of the

9 greases would have been, obviously, to do a complete

*0 change-out of the first grease before installing the second.

11 grease, thereby avoiding any possibility of compa*!bility

12 problems.

13 If the Board finds that they have to exclude

14 references to NP-408 in their consideration, the Staff still
i >

(/ 15 feels that we've made a clearly-should-have-known finding

16 and that the violation should be sustained.

17 JUDGE BOLLWERK: Any response from APCo?

18 WITNESS JONES: I think our surrebuttal speaks for
~

19 itself on the issue and our position.

20 JUDGE BOLLWERK: All right.

21 Let me raise one other question with Mr. Luehman

22 or Mr. Paulk, whoever feels --

23 APCo raines this question on pages 232 and 233 of

24 its testimony. If you look at the notice of violation --

25 or, rather, the order imposing the civil penalty, dealing

p, ANN RILEY & ASSOCIATES, Ltd.
(j Court Reporters
' 1612 K Street, N.W. Suite 300

Washington, D. C. 20005
(202) 293-3950
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'1- with theffan motors _at page 39 and you compare that-

DW
,1)[:?2 discussion with the Limitorque operator violation discussion

3; ' at 33'and 34, there doesn't seem to be any discussion,.at

4 : least_on its face,_of the question of mixing greases under'

,

5 the fan motor violation.--Can you explain -- if you need_to

6' get the exhibit, it's Staff 3. !

,

7. -(Pause.) ,

8- JUDGE-BOLLWERK What I'm_asking you to compare is

9- pages:33 and 34, dealing with Limitorque operators. Under

10 't he- bottom of the page, the-paragraph starting " Violation '

.
-

11 1.C.1'-A" talks about " unqualified or mixed grease." Compare

12 that with page 39 of the order imposing' civil penalty, which

13 talks about premium RB grease in the center, the paragraph

t14: starting;in the center of the:page, under violation 1.C.4.

115 -They contend that there's nothing in there that talks about

16- mixed greases. Can you point out anything that clarifies
,

17 :- that?

18 WITNESS LUEHMAN: Obviously, there's nothing there

19 'that'speci'fically talks-about the issue. Again,'I-think

-20- that one.of the. things that this-goes back to, I_think, is-

* 21 :that, if_you look at NP-408, the warning against mixing--

,

;22= greases''or the= potential for-the incompatibility _of greases

23: -is clear. I'think that that is also discussed in other-

24 generic documents. I guess that's our position

:25 ' Basically, I think,-to make it really simplistic,

ANN RILEY- & ASSOCIATES, Ltd.
;z
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ifiyou mix greases,:you-essentially-create-a third grease.

< *
.

-liy
'

). (2; II'mean, that's maybefa-realEs'implistic. argument, but - -or
^

i3 ~you'potentially-create something-that's a: third grease; _it's
_

.

-

24- not-one;cr the other.; I1 agree that there's nothing--

S . discussed here in specific.:

JUDGE BOLLWERK: I take it you still maintain, in6- .:

7 . any. event, - that the premium RB grease was not -qualified. Is-

8: that correct? Even if it wasn't mixed.-

9: . WITNESS LUEHHAN: Our position is that the
'

10 Licensee did.a change' greases and that their file didn't

1 11 _ support the-grease they-used, subsequently updated to, and

12. it wasn't till analysis'some-time ~1ater -- and that was a
.

:13L : fairly recent analysis - .and even that didn't address the

J. 14 potential,for incompatibility of the greases.
.

-115- ~ JUDGE BOLLWERK: Again, this.may be somewhat of a - ;

.
.

-

I- 16 legal issue that the parties will be addressing.
,

- 17: - WITNESS-LUEHMAN: I agree.
,

18 JUDGE BOLLWERK: L All right.- I have no.further

'19 questions, unless the other Board members do.

'2d1 : MR =HANCOCK: ' Judge, I'have --.

,21 -JUDGE BOLLWERK:: 'Do-you have redirect?

22- Absolutely.
.,

23 MR. HANCOCK:- One. follow-up.

24 - BY:MR. HANCOCK:.

25- -Q Just'to~make sure that the record is clear, the
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1 Staff has asserted that the existence of NP-408 in Alabama,(g
() 2 Power Company's file is one of the bases for the

3 early-knew-or-should-have-known. Is it Alabama Power*

4 Company's position that that document was not in the file at

5 Alabama Power Company's Farley nuclear plant?

6 A (Witness Jones) Yes.

7 Q Just one other issue: On the mixing, I don't know

8 where we are on that one, but let me just fine out. Do

9 either one of you know when the Chevron was replaced with

10 the premium RD?

11 A (Witness Jones) In the mid '70s. I believe it

12 was in the '75 time frame.

13 Q In 1975. This is 1992. Have we experienced any

14 incompacibility problems with mixing since 1975 or '77, that

i T

V 15 time frame? In the last 15 years has there been any noticed

16 incompatibility problems?

17 A (Witness Jones) No.

18 MR. HANCOCK: Nothing further. -

19 JUDGE BOLLWERK: I knew this was going to happen.

20 I could tell from the time you asked that question.
*

21 Go ahead, Judge Carpenter.

22 JUDGE CARPENTER: Mr. Paulk, I'm more familiar

23 with lubricants in nuclear plants than I really care to be,

24 because an intervenor once litigated lubricants, in the

25 Sharon Harris proceeding. From that perspective, there are
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L11 a lot'of-things that!need-lubrication. Is it your-l'

yv
i | :24 Linspection-Lfinding that this wasian' isolated-caso, or.dn you

-

31 have'some--. reservations-about many, many, many. things that

-4 iare'being greased with' undocumented -- in terms of-*

5- ~ qualifying'thelgreases?

-|6 L Is.this an-isolated incident or a programmatic :

7 breakdown?-.

8 WITNESS PAULK: In my-numerous inspections of

9 i Region II,cRegion I, Region IV, and. Region V plants for EQ,

10 this-is the only" instance that I am aware of when mixed
-

-11 grease:was-like-this.- There were some issues at other

112- !plh.ats - -

13L JUDGE CARPENTER: I didn't ask my question<

L14 ' properly.-

15 WITNESS PAULK: .Okay.
'

16 ~ JUDGE CARPENTER: Does this inspection finding
,

.17- - th'at's'been identified -- the-use of a-grease for these-fan'
~

-18; ; motors - I'm only'asking, has that same: issue occurred for- -

19~ ;other items at Farley-or~not?
I

;20, WITNESS;PAULK: Other lubricants?j;
~

21' JUDGE CARPENTER: Yes. Other pieces.of equipment.'

~ 2 2 :. WITNESS PAULK: We really didn't look---

23' -JTJDGE CARPENTER:.'You putiyour finger on the fan.

s241 1 motors. _I'm:just saying,_did you look at any of the others?
'

-. 2 5 -WITNESS PAULK:- Let me --
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1 -- JUDGE CARPENTER: Is this an exception to the rulep
,. ..

! 1- 2 or not?
-J'

3- WITNESS LUEHMAN: I think it's documented in the
+

4 inspection report, Judge Carpenter, that we did look at

5 greases in other applications. We did have some problems

6 with greases in other applications, but the questions raised

7- were subsequently resolved to our satisfaction. That's not

8- an issue.

9 JUDGE CARPENTER: So the concern doesn't go beyond

10 this particular piece of equipment.

11 WITNESS LUEHMAN: No.

12 JUDGE CARPENTER: Thank you.

13 JUDGE _BOLLWERK: Anything else frou anybody?

( -14 (No response.]
I#t \
~ i,y 15 JUDGE BOLLWERK: Any more redirect?

,

16 MR. HANCOCK: No.

17 JUDGE BOLLWERK: All right, then. I believe we're

18 finished with this panel,_as well. We thank all of you, Mr.

19 Paulk and Mr.=Luehman, Mr. Jones and Mr. Sundergill, for

20- your testimony _and your service _to the Board. I hope you

21 will express the appreciation of the Board to all your

22 compatriots, everyone who has stayed late. We very much

23 appreciate your sticking around so we could get this

24 finished up tonight. Thank you very much.

25 (Witnesses excused.)
|
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1- JUDGE BOLLWERK: I think we have no other exhibits

2 that need to be moved into evidence into this point.

3 We have a couple of procedural matters to take up.

4 The first one is the matter of APCo's response to Staff

5 Exhibit 84.

6 MR. REPKA: Judge Bollwerk, we discussed the

7 matter at the break. We have nothing we want to add to

8 that. We'll address its relevance in the findings.
_

9 JUDGE BOLLWERK: All right. There's nothing you

10 wish to get in the evidentiary record, then, htatever

3 11 arguments you'll make in your findings of fact.

12 MR. REPKA: Right. Exactly.

13 JUDGE BOLLWERK: All right.

14 The other matter I think we have to deal with is

15 findings and conclusions.

16 I see Mr. Bachmann smiling. He is obviously

17 looking forward to this.

18 Let's talk about timing. As I indicated earlier, $

19 I do not intend to close the record for approximately a

20 week, to give the parties time to look over all their

21 exhibits, make sure that all the pagination is good, that we

22 have everything we should have. What I'd like is, if

23 anybody has a problem, by close of business a week from

24 tomorrow, that you let us know about any problems with

25 evidentiary problems of any kind -- exhibits or whatever.
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.

g 1. 1: ;AtL-that-ipoint we'11 be' issuing'an order closing the-record- :
_

YT
|, 2; :=and' setting;the_ schedule-for_ findings of-fact'and

~ .

(j _ -
.

. '

:3- -conclusions of' law.

:. 4 ~ -How much time-does-the Staff need - or want, put :s

5J it that way? >

'

-6: 'MR. BACHMANN: First of all, it's the Staff's.

'

-7= -. cherished hope, shall-_we say, that we w'ould have-
-

8' -simultaneous filings ~.-_otherwise, we keep staying.out of-

9: synch all-tho-time.-

10~ JUDGE BOLLWERK: What is your feeling on that, Mr.

11: ; Mil'ler?:' >

12 MR.- MILLER:. We don't-agree to that. They've got

'

131 - the: burden of proof. . We'd like to see what they have to'say

.r_ ;14 iand let us' write back to it.:
-

i.. !15 1 JUDGE BOLLWERK: All right..
D
L' 16. Staff, you will then get the last shot at it.

17f MR. BACHMANN: It was a question of either having

:18:- a- second -shot Lor just finally filing.

-19; - JUDGE BOLLWERK: With simultaneous. findings, _ a

? '2 01 basically, you're going to have two sets.of filings,-your
|=

| - 21 - ~ initial ones and response to each other's. If that's the-

:22 :Way-you'd-.want to do it, we-can set.it up-that way. Or we- -

|

[ ,23 can'. set it.up' seriatim.

L -

I-. don't believe the-
-

h 24J MR.fREPKA: Judge Bollwerk,
|= .

.

~25; rules call for responses. .It's 30 days and.40 days by the

|: n - t ANN RILEY -& - ASSOCIATES, Ltd.
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,- 1 rule.
y

Q 2 JUDGE BOLLWERK: Right.

3 MR. REPKA: I'm not suggesting those numbers of

4 days --

5 MR. BACHMANN: I hope not.

6 MR. REPKA: -- but they file once; we file once

7 shortly after they file; and that's it.

8 JUDGE BOLLWERK: You're exactly right. That's

9 what the rules say. If the parties want to agree to

10 something else, it's not necessarily something the Board

11 will throw out, but if the rules are what you want enforced,

12 we'll do that. That'a not a problem.

13 MR. BACHMANN: Just let me check the regulations.

14 JUDGE BOLLWERK: Sure. It's rule 2.7.5.4.

VD
U 15 [ Pause.]

16 MR. BACHMANN: Two points: One, it's quite

17 obvious from reading this that this was designed for

18 licensing proceedings. Therefore, I would say that we have
_

19 more or less a clean slate to write upon in a major

20 enforcement proceeding.

21 Second of all, there is -- However, to the extent

22 that it may apply, there is, of course, a right of the party
'

23 with the burden of proof to file reply findings, or at least

24 a response.

25 JUDGE BOLLWERK: That's right. I don't think Mr.

ANN RILEY & ASSOCIATES, Ltd.
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1 Repka is contesting that, oither..,

2 MR. BACHMANN: Okay.

's JUDGE BOLLWERK: He simply, I understand, wants to

4 follow the rule that's here.

5 I will say one thing: It strikes me that, if we

6 went with simultaneous filings, we may shorten the time

7 somewhat. I don't know what the parties are asking for

8 here.

9 MR. BACID4 ANN : Since that's a dead issue, let me

10 proceed.

11 From a very practical standpoint, we are looking

12 at the months of June and July. We've got a federal holiday

13 coming up. We have the big Fourth of July weekend. Mr.

14 Holler has got his mandatory two weeks' reserve duty in the
LG,
V 15 teriod of July.

16 If we're closing the record for all time on May

17 29, given the practicalities of the situation --

18 JUDGE BOLLWERK: It probably will be the week -

19 afterward. Around June 1, let's say.

20 MR. BACHMANN: All right. The Staff would propose

21 its deadline for filing: July 31.

22 JUDGE BOLLWERK: In other words, you want 60 days.

23 MR. BACHMANN: Yes, sir.

24 JUDGE BOLLWERK: All right.

25 Any objection from APCo?
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1 MR. MILLER: ' We'll do that. That's fine. !
, , - . ,
,. ,,

)J 2' JUDGE - BOLLWERK: Then you want 60 days, as well,>

v

3 for your reply.

'4 MR. MILLER: Yes, sir.

5 JUDGE BOLLWERK: All right.

6 Then we're up to September 30; am I correct,

7 approximately? August, September, right.

8 We'll memorialize this in an order, so you won't

9 have to-rely on your memories here, or the transcript.

10 We're looking at September 30, then, approximately for your

11 reply.

12. MR. MILLER: Yes, sir.

13 JUDGE BOLLWERK: Then the Staff would like how

14 much time for their reply or response to the APCo filing?

) 15 MR. BACHMANN: Since they would have 60 days to
!

16' anLlyze ours, I think for a reply we'd like 30.

17 JUDGE BOLLWERK: Thirty. All right.

18 Let me~ apprise you of one thing. The Board has

19 been working on' and will be providing to the parties at the,

-20 time we close the record and issue an order memorializing

21 the schedule, a set-of guidelines for filing findings of

T22 fact and conclusions of law. Basically, it's a statement of

23 some of the issues we see in the case and how we'd like to

24' see them addressed. You can certainly address anything

25 that's-outside of those; those are.not in any way
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-1 restrictive ih-terms of your: ability to address any issue in-.-

-.p/ . '2| this case. I would.suggest that,.to ignore them,--you do-so's,
^

3: at your. peril,='in terms of the kind of information we're

'

;4 -lookingifor.-

5- To some degree, it's an attempt: by the Board to-

6; .put some b.ounds,.as it sees it, one'the issues -- that's not

7 -the. correct term -- to put some order into the issues and

18= -try to get:some-kind.of a statement from the parties that
.

9' they're addressing. issues in a way we'd like to see.

10f Anything else.either of you all can think of? I

11 don't think so at this point.

;12 .(No response.].

13- -MR._BACHMANN: Judge-Bollwerk, if you also

m'. l' indicate in that order the-format if you wish this to be on
>

'

. .

"3 . - 15 : computer disk, the size of' disk, and --

16.- JUDGE BOLLWERK: Right. We'll do that. I suspect~

173 we're going to-want;that on computer disks, probably-in

18 Wordperfect'5.1 That will all be:in the order.--

:19 - We'll probably also ask;for.these filings to be by

20- ; express mail,-so-that we won't have to worry-about--five days

21 for' maili'ng. We'll try to.give everybody the maximum. time
g
P T22 Lwithin the 60 days --

23 MR.~ BACHMANN:- That would be express mail on the
;

|
24 date..

jJ 25~ .TJDGE BOLLWERK: The-date that it's-due, right.

t
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h; - ;l
'

: In other;words, mailing: will be service, and -hopefully you

f:
M i T2 ' will! receive?itithe;next day'and can start on-it right away.

'

~. ,

3 Anything;else either of the parties have for the

-4 - Board?
,

.

-5 -(No response.]
'

:6- JUDGE-BOLLWERK: All right. At that. point, I

:7 i guess,-weLwould like to thank counse),.as we did before. I

8| . think the-cooperation of counsel in'this proceeding has

-9' helped move it along quite a bit. The---Board would.like to

10: express-its appreciation.for the cooperation of counsel.for'
6

11' both-the. parties.

- 12 - -MR.--MILLER: The record would-not be complete

-13: without an acknowledgement by Alabama Power Company about<

a ;- |14- working with theLcounsel from OGC. It really has~been easy

- E15 ::- : to;workLwith-.them. Gene and Dick are first-rate-people, and-
,

16; we've gotten where we'are in an efficient manner-because we

117 - really haven't had any quarrels -- the usual litigation'

haggling has not occurred-in this case. The record needs to;187 .:

s19 ' reflect:that.

20 JUDGE ~BOLLWERK: Any time that'can-happen, that's

21: - certainly something the record should raflect. We certainly-

,22.- encourage?it,'obviously. It makes it a lot easier on the
'

-L 23. ' Board. We can spend out time looking at the issues, not

s24| worrying about the personalities-involved.

>25 ~All'right,-then. Judge-Carpenter has one thing.
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1- JUDGE CARPENTER: Mr. Miller, in that spirit of
{

( \ 2 professionalism, can I ask, are there any-more settlement
V

3- talks going on, or not?

4 JUDGE BOLLWERK: Let's go off the record, and

5 we'll talk about that for a second.

6 At this point,'if there's nothing else from the

.7 parties or the Board, subject to our order closing the
8 record, we'll adjourn this proceeding. Again, we thank

9 cveryone. Sorry about the lateness of the hour, but we did

10 want to finish today, and I think we have.

11 Thank you very much.

12 [Whereupon, at 7:00 p.m., the hearing was

13 concluded.]
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