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PROCEEDINGS
[9:00 a,m. ]

JUDGE BOLLWERK: Good morning, everyone.

I think we're here to begin this morning with the
rebuttal and surrebuttal testimony relating to terminal
blocks.

Any procedural matters the parties w~ish to take up
initially?

MR. REPKA: We have none.

MR. HANCOCK: Yes, we do.

MR. REPKA: Oh, we do?

JUDGE BOLLWERK: Mr. Hancock?

MR. HANCOCK: As we talked about on Monday, your
copy =-- the Board's copy of Exhibit 39 wzz ircompiete.

We're going to substitute that.

JUDGE BOLLWERK: All right. These are our copies
or these are the court reporter's copies?

MR. HANCOCK: These are your copies.

JUDGE BOLIWERK: Okay. The court reporter has
them.

MR. HANCOCK: Yes. Our understanding is that
theirs was complete.

JUDGE BOLLWERK: Just the Board's copies were not
complete.

MR. HANCOCK: Right. You all ¢ot the Reader's

ANN KILEY & ASSOCIATES, Ltd.
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Digest version.

JUDGE BOLLWERK: Okay.

Any other procedural matters?

MR. MOLLER: If I may ask a guestion just for
clarification, on APCo 39, if we were to follow the Bates
numbers, that's a way to check to make 3ure the particular
copy we're using is a complete one?

MR. HANCOCK: That's correct.

MR. HOLLER: Thank you, sir.

MR. HANCOCK: There was a gap in there. 8So, we
checked it on Monday.

JUDGE BOLLWERK: All right,.

So, you're satisfied. 1 mean, for instance, I can
go down and check the copy we have in our file room, but
you're satisfied that the copies that were put into evidence
are complete, as opposed to what were sent tu us earlier as
pre-filed exhibits.

MR. HANCOCK: That was our understanding, Judge.

JUDGE BOLLWERK: Okay. 1 may check that anyway,
but at least at this point, we'll go with what you say.

Anything else?

MR. MILLER: We're done.

JUDGE BOLLWERK: All right.

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

guess the staff panel first?
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MR. HOLLER: Yes, sir.
I will remind Dr. Jacobus and Mr. lLuehman that you
are still under ocath.
Whereupon,
JAMES G. LUEHMAN
AND
MARK J. JACOBUS,

(tnesses, were called for examination by counsel on behalf
of the NRC Staff and, having been previously duly sworn,
were further examined and continued to testify as follows:

DIRECT EXAMINATION
”Y MR. HOLLER:

Q I'1l ask each you, in turn, to please identify
yourselves by name and current position.

A [Witness Luehman) My name is James G. Luehman,
Senior Enforcement Specialist, Office of Enforcement.

A [Witness Jacobus]) My name is Mark J. Jacocbus.

I'm with Sandia National Laboratories, and I'm a senior
member of the te.hnical staff.

Q I'l1l ask each of you if you have before you a
document entitled "Rebuttal Testimony of Mark J. Jacobus and
James G. Luehman on Behalf of the NRC Staff Concerning
Terminal Blocks."

A [Witness Luehman] Yes, 1 do.

A (Witness Jacobus]) Yes, I do.
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Q Did each of you participate in the preparation of
this document?
A [Witness Luehman] I did.
A (Witness Jacobus) 1 did.
Q At this time, are there any corrections to this
document, beginning with Mr. Luehman?
A [Witness Luehman) Yes. 1 have one correction.
On the top of page 20, inside the guote -~ it's
inside the guotation, the very first line. It reads
presently, "erminal blocks in both its evolution . . .,"
and you should strike "evolution" and insert "evaluation" to
make it read -- to make it an accurate guote.
Q Dr. Jacobus, do you have any corrections?
A [Witness Jacobus] 1 believe I have six
corrections., Most of them are fairly minor.
The first c¢ne is on page eight, the fourth line
from the hottom. It starts with "Requirements based in . .
." It should be "Reguirements based on . . .," instead of
"in," to make that an accurate quote.
Page 11, the first line of answer to guestion
eight, after it says "Q&A 7," there should be a comma.
The next one is on page 23. This was just a
granmatical error. The fourth line, the next-to-the-last
word is "was." It should be "were."

On page 39, in the phrasing of guestion 1310, the

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NW Suite 300
Washington, D, C. 20006
(202) 293-3950









UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

In the Matter of

Docket Nos. 50-348-CivP

ALABAMA POWER COI4PANY 50-364-CivP

(Joseph M. Farley Nuclear Plant,
Units | and 2)
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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 NRC.
A. Mark J. Jacobus, Senior Member of Technical Staff, Sandia National
Laboratories. James G. Luehman, Senior Enforcement Specialist, Office of

Enforcement.

Q2. Have you prepared a copy of your Professional Qualifications?
A. (Both) A copy of each of our Professional Qualifications has been admitted

previously 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 ZWM) and the

:DR <DOCK osooggga
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General Electric (Model No. CR151) terminal blocks at the Farley nuclear plant
which in part 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 tesumony of Jesse E. Love, James E. Sundergill and David H. Jones on
Behalf of Alabama Power Company (ff. Tr. 978) (hereafter L/S/J) and Direct
Testimony of Philip A. DiBenede.io on Behalf of Alabama Power Company

(ff. Tr. 1227) (hereafier DiBenedetto).

Could you piease summarize APCo's position as you understand it?

APCo is relying on several factors for their position. First, they claim that the
terminal blocks were qualified as of November 30, 1985, based on their
contention that the terminal blocks did not need o function at peak-LOCA
cunditions 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
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 known

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

e T s I
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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 significant.

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, the.* insulation resisiance 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?

At the time of the inspection, APCo's SCEW sheet formed the original basis for
determining to what temperature the blocks must be qualified. Tie SCEW sheets
(Staff Exhs. 69 and 70) for the blocks (or the electrical penctration assemblies of
which they were a part) indicated that they had to be qualified to 578°F. The
SCEW sheet for the States blocks 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. The 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

blocks did not have to be qualified for peak LOCA conditions was provided
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during the inspection, either in the qualification files or in response to written
questions to the licensee that questioned the basis for qualification (Staff 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 1x10° 2 was contained in
the response to EQ Action Items 018 and 067 (APCo Exh. 52). This document
discusies the Conax test report, 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 ir that document of
the temperatures when the insulation resistances were measured, nor is there any
arguraent that the blocks are not required at peak LOCA conditions. The
temperatures at which IR measures were performed is clearly not obvious from
the plot that is cited from the Conax report.

At the meeting in Atlanta on November 25, 1987, APCo indicated that
they still had faith in the Conax report for qualifying the blocks. At that meeting,
they presented an enhanced version of the graph from the Conax report (APCo
Exh. 56). This enhanced graph included several data points that were not
included 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.
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Following the:ir presentation of the data, 1 pointed out that the data in the
Conax report was invalid as stated by the test report. 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 figure was invalid.
APCo's Direct Testimony addresses this point for the first time, where in
Mr. Love's response to Q107 (L/S/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 anv explanatory notes indicating that the peak-LOCA

portions of the IR data from the Conax testing were indicated in

the test report o be defective. This fact had no bearing on the

substantive nature of the relevant issues because these IR data

points, which were all equal to or greater than SES ohms, were not

used in our selection of the value of 1E7 ohms.
It is extremely unclear 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 to their
argument.

At the same meeting in Atlanta, APCo presented the data from the Sandia
report (Staff Exh. 73) as part of the JCO (APCo Exh. 59). Although they still
stood behind the Conax data for g.alification, they provided an analysis of the

Sandia data "to further exemplify the amount of conservatism ouilt into the

setpoint analysis® (APCo Exh. 59). This is the first tme that APCo provided any
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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 blocks would
function zcceptably 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 br linearly related to temperature,

When it was demonstrated that IR was in fact not related to temperature
in this way, the meeting adjourned 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 documentation provided to the NRC Staff
that claims that the terminal blocks are not needed above some still lower
temperature. I am aware of Mr. DiBencdetto's assertion that his January 8, 1988
report (Staff Exh. 47)

. demonstrates that .erminal blocks used in the APCo
applicatiors, that is pre-accident exposure and post-accident long

term cooling, were capable o performing their intended functions.

(T1Benedetto Q&A 143, p. 113).

However, his report addresses the issue of when the instrumentation circuit
terminal blocks are required at Farley with reference to the Farley terminal block
JCO (APCo Exh. 59). The JCO claimed that the terminal blocks were not
required above 296°F. Mr. DiBenedetto does not assert, in his 1988 report, the

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

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



based on the circuit-by-circuit analysic that they claim to have used as a basis for

qualification all along.

You referred to APCo's response to EQ Action ltems 018 and 067 (APCo
Exh. 52). What was in APCo's response?

The APCo Response to EQ Action Items 018 and 067 (APCo Exh. 52) states with
regard to TPS-107 that

The test operations (Sect. 6.0) describes the phases of the test
sequence during which insulation resistance (IR) measuremients
were made. Readings of IR were taken during the Phase I and 11
LOCA environment testi'g. Sect. 6.6 descrides the LOCA
environment test operation. Ftak chamber pressure during Phase
I testing reached 57.5 PSIG (290°F) at 120 seconds, and Phase |
peak chamber temperature reached 300°F (56 PSIG) at 10 minutes
from introduction of steam (Time 0). At 60 seconds from Time 0,
chamber chemical sprays were initiate’. Phase II LOCA testing
began at 30 minutes, 45 PSIG (294°F), and at 30 minutes,
35 seconds, the pressure was reduced to O 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 I1 LOCA tests (Sect.
6.6.12), IR Test Nos. 6 thru 16 of Appendix B (IPS-107).

Appendix E of IPS-107 provides a compilation of the IR Test Data.
Graph “lo. 1 of Appendix E provides a plot of the minimum IR
data points for the #16 AWG test conductor and terminal blocks
which were recorded during the DBA and Post DBA testing for
aged and unaged specime~s. Fyom this graph, it can be seen that
the minimum IR point recorded for a2 #16 AWG conductor and
block was 3E7 ohms for aged specimens, and 1.5E8 ohms for the

unaged specimsne.

The conclusion of that docurment states:



Q7.

»$ the FNP terminal blocks used in E.Q. instrumentation and
control circuits located inside containment have superior significant
characieristics to the Connectron NSS3 block tested in IPS-107,
and as the FNP E.Q. enclosure configurations do not subject the
FNP terminal blocks 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 NS353 values fromn
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 | get when reading
the above is that the insulation resistance was greater than 10° 0 at all

temperatures up to 300°F. This, of course was not actually the case.

What are the regulations that govern whether the blocks had to be qualified for
peak-LOCA conditions?

10 C.F.R. § 50.49 is the requirement for qualification 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 DOR Guidelines
(APCo Exh. 8). The DOR Guidelines applied to ths terminal blocks in Farley
Unit 1 and the requirements of NUREG-0588, Category II 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 i the 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 inconciusive with regard to



demonstrating the ability of the component to function for
the entire peniod 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 accid=nt 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 Il requirements states that:

Performance characteristics of equipment should be
verified, before, after, and periodically during testing
throughout its range of required operability.

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

The operability status of equipment should be monitored
continuously during testing.  For long-term testing,
however, mor.itoring ut discrete intervals should be justified
if used.

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

Some equipment may be required by the design to only
perform its safety function within a shont time period into
the event (i.e., within seconds or minutes), and, once its
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
the time assumed in the accident analysis.

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

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

with only NUREG-058% providing an exception. The exception still requires a
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minimum l-hour qualification, and therefore doe: not support APCo's arguments.
The intent of the regulations is made somewhat more clear in Section (i) of
10 C.F.R. § 50.49, which discusses the JCO process. Five factors were nutlined
that shoul. be considered, as appropriate, to demonstrate that "the plant can be
safely operated pending completion of equipment qualification required by this
section.” Factor 4 is "Completion of the safety function prior to exposure to the
accident environment resulting from a design basis event and ensuring that the
subsequent failure of the equipment does not degrade any safety function or
misiead the operator.” Thus, an analysis, such as the one APCo is relying on for
the qualification of terminal blocks, was only to be permitted for a JCO, not for
qualification of the equipment.

At this point, 1 should discuss what Mr. Love states in his testimony in
response to Q120 (L/S/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 deadline for EQ, that the

function of instrument circuits was time-dependent. Reg. Guide

1.97, Revision 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 length of time
its function is required.”

I think he is making a serious misinterpretation of Reg. 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
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of the words in Reg. Guide 1.97 is that equipment must continue to function
pioperly until it is no longer needed. This would include functioning through the

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

Why should APCo have clearly known that the blocks had to be qualified to peak-
LOCA temperatures?
In addition to the regulatory basis provided in Q&A 7,from a pure technical
standpoint, the blocks have to be qualified to peak-LOCA conditions unless the
utilitv can provide clear and convincing evidence to 1 trary. 1 have
previously outlined what such analyses would have needed i consider. The
relevant information is also included in Q&A 26 below. As | stated in response
to QS above, prior to the APCo Direct Testimony beine .. _.itted, APCo had not
ever provided any documentation, other than the JCO and the SCEW sheets,
indicating that the *'ocks did not have to function at peak-LOCA conditions. The
SCEW sheets claimed the blocks were qualified 1o 307°F (States) or 340°F
(General Electric), while the JCO claimad that the blocks did not have to function
above 296°F.

Clearly, the regulations and IN 84-47 .aould have been well known to
APCo and they form the basis for wiy APCo “clearly should have known.*
Further, Sandia report NUREG/CR-3691 (Staff Exh. 74), which both APCo and
Bechtel agree was reviewed by Bechtel (Tr. 1130, 11.12-25), provide a very strong
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basis as to why APCo “clearly should have known." This report's Conclusion 3
clearly indicated that "Most industry qualification tests do not monitor for low
level leakage currents during LOCA simulation tests of terminal blocks. Without
quantitative knowledge of these leakage currents, adequate analyses of their effects
on instrumentation and control circuits cannot be performed.* (Staff Exh. 74,
page 117, Conclusior. 3) However, in answering the question involving the
Sandia reports, "did those documents, in any way, alter your view technically, of
what needed 10 be done to addrass the instrument accuracy issues?® Mr, Love
testifies "No." (Tr. 1130, 1.22). This follows his recognition that the data APCo

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

- accident testing (1/S/]1 Q&A 94, pp. 104-05), not during the accident testing. |

am not certain what Bachtel considers to be an adequate review of a document,
but 1 would think that at the very least, the conclusions of the document would

have to be read.

Civen that the vlocks have to be qualified to peak-LOCA conditions for the Farley
applications, why is it that APCo “"clearly should have known" that they were not
qualified as of November 30, 1985?

Information Notice 84-47 was the initial notification that insulation resistance data
during the accident test was necessary. The subsequent issuance of the Sandia

reports, which Bechte] has testified to having reviewed (Tr. 1130, 1. 12-29),



s 13-

further clearly outlined the concerns with operation at elevated temperature LOCA
conditions. Conclusion 3 of NUREG/CR-3691 (Staff Exh. 74) was discussed in
response to Q8 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 sufficient to cause erroneous
indications and/or actions.” Figure 8-3 on page 85 of the same report (same as
Figure 40 in NUREG/CR-3418) demonstrated vividly the effects of terminal block
leakage currents on an actual pressure transmitter circuit. For these figures, only
one terminal block was used in the circuit. Many Farley circuits contained two
terminal blocks inside containment, effectively doubling the 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 illustration
of the real effects of terminal blocks on such circuits. It clearly does not
represent the Farley transmitter circuits exactly.

Mr. DiBenedetto states in testimony in response to Q145 (DiBenedettc
p. 113-14) that "As | 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.” Thus, he agrees that if the blocks had to be qualified to
peak-LOCA conditions, then the blocks were not qualified as of November 30,

1985 and the Staff"s position would be correct,
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Although Information Notice 84-47 was the major alert to licensees on the
issue of degraded insulation resistance, the NRC also issued Information Notice
85-39, Auditability of Electrical Equipment Qualification Records at Licensees'
Facilities, on May 22, 1985. (Stwaff “xh. 77). This information notice states, in
pan, on page 3:

An EQ test report, in and of itself, does not completely support a

determination that equipment is qualified. In order to ensure that

plant-specific requirements are adequately considered, the

following types of additional information may be needed: . . . (4)

effects of decreases in insulation resistance on equipment

performance; . . . (6) applicability of EQ problems reported in [E
information notices and bulletins and their resolution.

APCo has claimed that the number of systems and componer ., affected was
minimal, implying that any viola‘ion was not safety significant. How do you
respond to their assertion? (L/S/J Q&A 121 pp. 132-34).

Of the 13 Type A, Category | variables that were identified in Table 1 of the
Farley Regulatory Guide 1.97 submittal (Staff Exh. 75), multiple channels of §
vaniables would be affected. As stated in the APCo response to EQ Action Items
018 and 067 (APCo Exh. 52), both units relied on terminal blocks in transmitter
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 narrow range ievel in each of 3 steam generators, for 1 channe! of

wide range level in each of 3 steam generators (only in Unit 2), for 2 channels
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of containment post-accident sump level, and for 2 channels of flow in each of
3 stean generators. Of these, RCS pressure, wide range steam generator level,
nanow sange steam generator level, pressurizer level, and containment sump level
are the Type A, Category | variables. Type A variables are "those variables to
be monitored that provide the primary information required to pertiit the control
room operators to take the specified 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 | provides the most stringent [qualification) requirements and

is intended for key variables.*

What effects will the terminal blocks have on instrumentation circuits?

Referring to Figure 8-1 in NUREG/CR-3691 (Staff Exh. 74), which is a
simplified schematic of a pressure transmitter circuit, the terminal blocks provide
a leakage path Ry 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 Iy flow between them. The magnitude of the
leakage currents varies with changes in the external environment, but the efiect
is always that the power supply has to supply men. - ent I, through the
measuring resistor (I to V isolation amplifier) than if -  «xage currents were

Fresent (Iry =0). Thus, the measuring resistor reads not only the current supplied
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from the end device (1), but also the current that is Jeaking between the terminals
of the terminal block (ly,). Because the leakage current (1yy) is always n the
same direction. . ¢ readout device will always read a hizher value of current (1)
than th.' comiig from the end device (1,), resulting in the pressure (or level or

flow) appearing higher than it actually is.

EVOLVING REQUIREM,

Let us move to other areas of the APCo testimony. They testify exten.ively
regarding "evolving requirements” for loop accuracy calculations, Let us begin
with the Sandia seminar. How do you respond to their testimony regarding the
seminar?

In his Direct Testimony (L/S/! Q&A 100 pp. 109-10), Mr. Love indicates that,
based on my deposition, he presumes that with re; ard to the instrument accuracy
issue that the Sandia EQ seminas *contributed to the latest interpretation of this
issue, and that the post-deadline EQ NRC inspections findings and violatior- were
the method of coinmunicating the latest thinking.* (L/S/) p. 110). I think it is
appropriate for me to restate the purpose and conte.* of the seminar held at
Sandia in 1987. The seminar had two primary purposes. The firs: wes to provide
training of new inspecturs that had recently been assigned to £Q. rarticuliily at
the NRC Regional offices. The s¢ ~nd was io make all inspectors awzre of those

areas where significant probiems * 1 been found duiing the firs: year or so of
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first round inspections. This was simply to help inspectors make the best use of
their ume when performing inspections, rather than trying to stant from the
beginning at every inspection. The purpose of the seminar was not 1o define new
interpretations of requirements, nor to require enhanced documentation from
licensees at future inspections.

The information that was presented regarding the accuracy contribution of
terminal blocks on irstrument circuits was based virtually 100% on the Sandis
terminal block cest results in NUREG/CR 3418 (Staff Exh. 73) and
NUREG/CR-3691 (Swaff Exh, 74) and other industry tests that occurred prior to
November 30, 1985. A copy of the material discussed at the seminar was
provided to APCo during discovery (Staff Exh. 59). Based on the above, their
assumptions as to what went on at the seminar regarding instrument accuracy are

not correct.

In Q&A 34 of their Direct Testimony (L/S/] 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 1o the 1987 Far.ey

inspections”?

A3, (Love, Sundergill, Yes. One example is terminal blocks,
which we will discuss further below, This was a topic
where Sandia National Laboratories (Sandia) had conducted
some tests and was developing data. Sandia became
involved in the inspection process after the deadline and it
was only natur : .hat they brought to the inspection the
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mosi-recent, post-deadline perspectives. However, their

1987 views do not properly reflect what APCo "knew or

clearly should have known" as of the November 30, 1985

deadline.
How do you respond to their testimony?
(Jacobus) The only thing ihat they state correctly is that Sandia "had conducted
some lests.” | believe the other statements to be incorrect. Sandia was not, in
fact, developing data on termina! blocks after the EQ deadline. The final reports
on terminal blocks were published in August and September of 1984, completing
the Sandia terminal block testing program more than a year before the EQ
deadline. Mr. Craf\, the author of the terminal block reports, changed jobs in late
1984, leaving EQ entirely. No additional ierminal block testing or dats
development was performed at Sandia from late 1984 up unti' the time of the
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 earlier
inspections were at vendors, A/Es, and test labs. In FY82, Sanc.a supported 11
inspections. In FYB3, Sandia supported 40 inspections. Sandia was also involved
with the first round EQ inspections at virtually every plant in the country.

(Luehman) Clearly, this assertion is not supporied by the facts.
Information Notice 84-47 which dealt with this subiect was sent to APCo weli
be“ore 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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Finally, as supported by a number of APCo witnesses, numerous licensees had
responded 10 the Information Notices 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. § 50.49 audits.

Specifically, wiwn respect to pre-deadline inspections, the inspection report
dated January 29, 1985 documenting an October 15-19, 1984 inspection at Calvert
Cliffs (Staff Exh. 63), on page 12, siates *The inspectors also reviewed an
internal BG&E letter dated October 3, 1984, that states an FCR is being prepared
to replace terminal blocks in instrumentation circuits by qualified splices.*

As part of a joint affidavit on hehalf 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 stz’2 on page 15 of the affidavit
(which also was submitted as part of APCo's response to the Notice of Violation
(Staff Exh, 15)) *...virtually all licensees simply replaced instr - «ntation terminal
blocks..." and more importanily, *The intent of the Notice was to call attention
to this problem such that utilities would replace terminal blocks in instrumentation
gircuits with qualified splices. This specific problem was discussed during
meetings neld with each licensee byl the broader issue of total instrument loop

Accuracy wis not. ... The NRC integrated this concern for instrumentation circuit
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terminal blocks into both its evelution of NTOL equipment qualification efforts

and 50.49 compliance audits.* (emphy “is added).

In Direct Testimony (L/S/] Q&A 80, pp. 93-94), Mr. Love and Mr. Jones testify
that
At Farley, we addressed terminal blocks 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.
By 1984, industry had initiated efforts to address the instrument
accuracy issue through Emergency Operating Procedure (EOP)
setpoints and error margins. This effot did involve some
consideration of accuracies of terminal blocks. APCo - through
Bechtel and Westinghouse -~ proceedad 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 84477
Without going into detailed results of inspections, 1 would simply note that 1 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.

1 recall being told during many inspections that all inside containment terminal
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bl wt T mn guiis kad o replaced in response to IN 84-47, In many
2% ple g el 7 g replacing only the terminal blocks in 4-20 mA circuits
'eme mo&l ¥ 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. This is very different than the Farley approach.

In terms of performing loop accuracy calculations involving contributions
of calibration equipment and other secondary effects, | would agree that APCo
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 acceptance
criteria 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 i. required by regulations.
If the only way APCo felt they could establish the functional performance
requirements of the terminal b, cks was to perform a detailed analysis of the
entire circuit ana if they did not have the capability to do that analysis prior to
November 30, !985, they could have chosen to remove the terminal blocks, as
many other utilities chose to do. Information Notice 84-47 and their review of

the Sandia reports clearly should have given them ample reason to doubt the
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capability of their installed terminal blocks. These documents indicated that the
terminal blocks likely formed a "weak link® in the instrument ioop. All utilities
that 1 know of, with the exception of APCo, ook appropriate action to respond

to IN 8447,

In his Direct Testimony (L/S/) Q&A 89, p. 100), Mr, Love testifies that total
loop effects, which include terminal block IR data, were not yet being considered
when finalizing the qualification of terminal blocks. What did Information Notice
84-47 suggest with regard to total loup effects?

IN B4-47 specificaily suggested that licensees *review terminal block qualification
documents to ensure that the functional requirements and associated loop
accuracy of circuits utilizing terminal blacks will not degrade to an unacceptable
level due 1o the flow of leakage currents that might occur during design basis

events” (emphasis added). Note that the suggested activities were very specific.

In Q&A 102 (L/S/] pp. 110-12), Mr. Love testifies 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 taken during LOCA testing.
To do this, based on the 1986-1987 interprotation of this issue, we
consulted the corrective actions contained in IN 8447, .,

How do you respond to this testimony?



Q17.

« 23

It seems ridiculous to me that only in 19861987 would a utility finally consider
performing the corrective actions that had been clearly identified in an information
notice issue. 2-3 years earlier. It would seem that it took them 2-3 years to
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 was measured only at temperatures below 150°F.

At the end of his response to Q112 (1/8/) 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 data point for the
1987 loop accuracy calculations was entirely a 1987 issue and
should not be the subjeci of enforcement for pre-deadline
compliance.
Do you agree?
'™N B4-47 was issued more than a year before the deadline and specifically stated
that licensees sho. 1d "review terminal block qualification documents 1o 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
leakag+ currents that might occur during design basis events.* What this said to

licen sees is that terminal blocks can be a large contributor to loop inaccuracy and

that terminal blocks should be considered in that light as a part of the ongoing
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10 C.F.R. § 50 49 reviews being performed by licensees at that time (prior to the
EQ deadline). 1f APCo was incapable of performing this action prior 1o 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 existing during and following
design basis accidents” for terminal blocks as required by 10 C.F.R. § 50.49(d)(1)
was consistent with the Modified E -ement Policy of generally considering all
information that the licensee had availab's at the time of the audit. At the meeting
in Atlanta shortly after the audit, APCe had established a performance
specification of 5x10° Q) for the terminal blocks. If APCo would not have come
up with an ap, spriate performance specification, then they might also have been
cited for that deficiency.

In response to Board examination, Mr. Love discussed his use of the word
"consensus” with regard to "how the calculation of leakage cu.rents from the
complete instrument loop (including terminal block contributions) would be
made.® He testifies that

Previ us 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 insicrument loop, such as

connectors or terminal biocks or cable splices, were - their
contribution tc the errer was insignificant as compared with the



sensor itself due 10 the adverse environment effects. (Tr. 1139,
U.14:21).

He again testifies in response 1o Judge Carpenter's question
JUDGE CARPENTER; Would you say that the errors associatad
with these terminal blocks that were at issue and are now at issne
before us pre-November, 1985, EQ-deadline were thought to be
small but in fact were unknown?
WITNESS LOVE: The exact contribution from the terminal block
was thought to be small in the nrevious terminal. (Tr. 1141,
11.2-8).

Following Mr. Love's response, Mr. Junes testifies

WITNESS JONES; 1 agree. 1 think you're correct. (Tr. 1141,
1.9).

How do you respond tc their testimony?
I think they clearly have the facts wrong, IN 8447 clearly informed utilities that
"the NRC staff recognizes thal leakage currents do exist curing LOCA/MSLB
simulations and that the leakage curren's may be of significance in some
applications.” It went on to sugpest what utilities should do as I have previously
discussed. A methodolcgy for calculating the effects of degraded insulation
resistance on various circuits was presented in NUREG/CR-369) (Staff Exh. 74).
The tesimony of Mr. Jones bears this out when he testifios that *1 don't
think *ha' it's the calculation that has 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 correci in this case. In response to IN 84-47, terminal

tlocks were either replaced or appropriately considered as part of the loop
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accuracy calculations by other utilities. At that point most utilities began
considering the effects of cables, clectrical penetrations, and splices also. In the
evolution of loop accuracy calculations afier the EQ deadline, 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 drift began to be
considered in the loop calculations (Staff Exh. 76). APCo has not been cited for
failure 1o consider these type of effects. They have only been cited for failing to
consider the effects of terminal blocks, the issue identified in IN 8447,

In addition to Mr. Jones' testimony, Mr. DiBenedetto's testimony at
Q&A 118 (DiBenedeitn p. 98) states that with regard to moisture films and
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 firs! 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.

In response to Q147 (DiBenedetto pp. 115-17), Mr. DiBenedetto testifies that *the

Staff withdrew a violation associated with instruinent loop accuracy in apparent
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recognition 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?

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 reav’ ements for
comparison with the calculated loop accuracy. At Farley, terminal blocks were
being used inside containment in instrument circuits without properly considenng
the effects of the terminal block leakage currents, an issue clearly and

unmistakably identified in IN B4.47,

SIMILARITY ARGUMENTS

Lat us now consider the APCo testimony regarding the Conax test of Counectron
terminal blocks. In Q&A 103 (L/S/J pp. 112-14), Mr. Love tries to justify that
the APCo similarity analysis was correct because it considered the physical
charactenstics 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
acceptzbie under 10 CFR 50.49." How do you respond to his testimony?

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 was

not because it did not consider the fact that the Connectron blocks have every
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other terminal at a different elevadcn, while the GE and States blocks both have
terminals that are all at the same height. The *compact step-type configuration”
is a feature that is clearly delineatcd in the Connectron literature. Further,
differences in how moisture collects on different terminal blocks :ﬁ;ehox
adCressed. Presumably, “engineering judgement® was used to discount these
factors. 1 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 enginecring

Judgement was reasonable.

In Q&A 104 (L/S/) pp.114-15), Mr. Love testifies that

We had considered the differences identified by the Stafi 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
malerial was not the important factor, Based on this conclusion it
15 clear to me that a materials similarity analysis between the
NSS§3, NT/ZWM and CR151 terminal blocks is immaterial to the
1ssue.
How do you respond to his testimony?
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 1 can find
no mention of the word "material.* Similarly, in my deposition, pages 112-116,

similarity was Jiscussed, with no mention of material differences. Mr. Love then
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goes on (o discuss the Sandia report and what it states about material differences,
which is completely irrelevant in hight of the fact that 1 have never brought up

matenial differences.

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.* (L/S/J p. 115). How do you respond to this part of his
testimony’

I agree with the first part 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 distance 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 extreme, let us assume that there was & | foot height difference
between adjacent terminals. Then the effective distance between terminals would
be about | foot even if the center-to-center spacing were only 1/4 inch. Using 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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Mr. Love then goes on

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 seered

during the inspection, as it does now, that the staff would only be

satisfied by prototype LOCA testing for this IR parameter. (1/S/)

p. 115).

How do you respond to this part of his testimony?

In fact, APCo had such test results in their procurement file ai the time of the
inspection. Which would one prefer to believe, data on the actual terminal blocks
at appropnate LOCA conditions, r 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,

As an example cf the differences in construction, the GE and Connectron
blocks are molded 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-369] (Staff
Exh. 74) term a sectional terminal block, as defined on page 12 of
NUREG/CR-369. Differences such as hese were not addressed in the similarity

analyses.
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Under cross examination you were asked about the conditions under which a
similarity analysis might be possible. (Tr. 737). Could you explain the
distinction between your answer *if the terminal blocks are exposed 10 fairly mild
conditions, from a technical standpoint, there's very little that you have (o do to
show similarity,* (Tr. 373, 1.22), and your statement *If the blocks are exposed
to fairly severe conditions, you have to do much more.* (Tr. 738, 1.2)?
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 01 to an IR of 10* 0,
Westinghouse has indicated that the error goes from roughly 5% to S0%. Thus,
fairly small changes in terminal block IR in this range have much more significant
vifects on the loop accuracy than do changes in IR from say 10" 1o 10° ). 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 the
equipment is well within its performance limits. The similarity analysis must also
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
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at higher temperatures, would have been considered adequate at the lower
temperatures. This is not meant to imply that the blocks would behave exactly
the same, but rather that the differences between the IRs at this temperature would

not have any significant effect on the circuits they were a part of.

How important is the similarity analysis in terms of the violation?

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

In reviewing the APCo Direct Testimony, what conclusion do you come to about
when APCo claims the terminal blocks have tc be qualified?

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/) 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 te.nperature is significantly
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reducing or tailing off.* His response, even at this late date, does not consider

the following factors:

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

the possibility of operators taking inappropriate actions in response to

incorrect readings

the effects of different accident sequences and whether the terminal blocks
might have to function at higher temperatures in these alternative accident
sequences (a design basis LOCA can only be used as a bounding accident if

it is demonstrated that the equipment performs throughout the accident test)

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

containment temperatures

whether any of the instrument circuits containing terminal blocks are
connected to alarms and/or any type of recorder and how these factors might
contribute to misleading of the operators, either in diagnosirig or responding

to vanous ac ;ident conditions
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Focusing on items b, and d. of your previous response, is there any APCo
documentation that you ¢an cite that supports that warnings in the EOPs (or as
they are generically referred to by Westinghouse, Emergency Response
Procsdures (ERPs)) would have been necessary and that there was potential for
incor o¢t operator action?

Attachment 2 to the JCO (APCo Exh. 59) is a ietter from Westinghouse to APCo.
This letter states in part that:

For RCS Subcooling, Steam Generator Narrow Range Level and Wide
Range Pressure, il is recommended that for Farley Unit 1 that a
containment temperature criterion be defined that is indicative of current
'eakage resistance of less than Sx10° ), A value of greater than 5x10° 01
results in an instrument inaccuracy that will al'low the current ERP vaiues
10 be used by the operator to take action as specified in the ERPs. The
t*mperature or a corresponding containment pressure criterion
should L,e used as guidance to the operator using the ERPs on when
to consider that additional error above that already accounted for in
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 auxiliary
feedwater based on Steam Generator Narrow Range Level or stopping of
RHR pumps based on Wide Range Pressure, should be performed since
the eitors may exceed those accounted for in the ERPs....(emphasis
added)

APCo has not provided any evidence that frum November 30, 1985 until the
time of the inspection that such wamnings were a part of the ERPs, In fact, it is
sppasent that they were not. Further, it should be again noted that such an
arguinent, consistent with 10 C.F.R. § 50.49(.4, is a JCO argument, not a

qualification argument.



Q

.35,

With regard to the figure presented in the JCO and discussed in the meeting in
Atlanta (APCo ExF. 59). Mr. Lov~ was questioned by the board regarding this
plot. Is there any reason to Lelieve tha. a graph of insulation resistance versus
temperature is linewr on a semi-iog plot? (Tr. 1144.56).

I have not seen any data that would sugges” that it is over the range of
temperature from 203-347°F  The experimunta) data that 1 hare examined
suggests that it can be quite non-linear. For sxample, extensive data is presented
of IR versus temperature in NUREG/CR-3418 (Staff Exh. 73) (which is also
SANDE3-1617), from pages 88-93. This daia is reasonably consistent in
indicating that IRs above a t»mperature of about 120°C (248°F) were not highly
dependent on temperature.

In addidon to the data from the Sandia tests, the Gen=ial Electsic 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* (), with
very little dependence on temperature over this range. The ambient temperature
IRs in the GE test were on the order of 10° ), clearly indicating that the plot must
become quite non-linear at soms lower iemperatures.

I believe that the two lest reports cited above demonstrate that IR cannot be
assumed to be linear, and I do not believe Bechtel had any valid basis for
assuming that it was. It should also be noted that the data on the figure they

presented was not for either of the two types of blocks that were used in the
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rather than only o%e, resulting in overly conservative data if the data is
uncorrected. However, Conclusion 6 in the report (Swaff Exh. 73) on page 126
states in part that "The comparison between the serpentine circuit connection and
the once-through connection is consistent with expected results based on paralle)
conducting path arguments...” Thus. the data from the Phase | testing caii be
reasonably multiplied by 5 to account for the parallel conducting paths, resulting
in realistic average values of IR for the GE CRISIB and the States ZWM
terminal blocks.

It is interesting to note that in the JCO (APCo Exh. 59), APCo states on
page 3 that “Figure | represents a correlation between temperature and iR
conservitively assuming a logarithmic relationship between temperature and IR."
Clearly, they have no basis whatsoever to claim that assuming the relation to be
loganithmic is in any sense conservative,

In response 1o a question from ludge 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 &s that which is piadicted by using the numbers
across all of the DBA profiles that were consecutively applied to these werminal
blocks.® (Tr. 1219-20). This is quite in contrast to their statement in the JCO
(APCo Exh. 59) that *Figure | represents a conelation between temperature and
IR conservatively assuming & logarithmic relationship between temperature

and IR." (emphasis added).
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Mr. Jones (the transcript that 1 currently have incorrectly attributes it to Judge
Carpenter) states that "] would just like to add that at the time Sandia put this
report together, 1 would think if they thought it was important and it wasn't
linear, they would have recorded more than two datapoints.® (Tr. 1221-22). His
statement is ndiculous. Sandia literally measured thousands of datapoints in these
tests. Data at multipie temperatures was measured during the test profile, which
essentially followed IEEE Std. 323-1974--APCo simply chose to ignore this data
at multiple temperatures, claiming it was 100 conservative for their use. It was
not Sandia's requirement at the time the tests were performed to provide
qualificauion data for APCo or any other utility. However, if APCo, or any other
utility, chose to use the data, it was their responsibility to take all of the available

data into account.

Mr, Love, in his clanification 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 Il DBA. The
significance of this is, that is essentially subjecting this same terminal
block to three very severe design basis accidents and then using insulation
resistance data across that complete timeframe and saying that is
representative of the cooldown period of the terminal block, which 1
believe not to be valid. (Tr. 1222).

How do you respond to this?



Q30.

.39 .

The fact of the matter is that they had no basis whatever 10 conclude that the plot
should have been linear. The data in the test report that the data was extracted
from and the data in the General Electric report that was in the Farley files both
indicate that the plot is not linear over the range Jhat they assumed it 1o be 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.

In response to Q113 (L/S/] pp. 124-25), 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 inaccurat® readings
during peak LOCA conditions would not mislead the operalors nor cause any
undesired automatic operations,” “at *We showed exactly this to Mr. Jacobus
during the November 1987 inspection and at the subsequent November meeting
at Region IL."  Also, in response to Ql46 (DiBenedetto pp. 114-';5).
Mr. DiBenedetto claims that *APCo has 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-term cooling.*
Mr. DiBenedetto also claims to have discussed this point with you (DiBenedetto
Q&A 128, p. 106). Did they show you any such evidence either during the

inspection or at the subsequent meeting?
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We did not receive any such analyses during the inspection. It is interesting that
they claim to have shown me this analysis, but they have not provided any exhibit
10 back up their swatement. | can only conclude that they did not have such an
analysis. As noted previously, APCo, at the Region I meeting, did appear to
claim that the blocks would only be needed at 296°F and below, byt 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 conditions as detailed in Q&A 26 above.

In response to Q130 (DiBenedetto p. 107), Mr. DiBenedetto testifies that with
regard to the NRC's position of when instruments need to function *They
apparently did not believe APCo's position on when the instruments would be
relied on by operators. 1 cannot explain what, if anything, was .Jhe technica) basis
for their position.* Could you clarify?

Please see Q&A 26 above. In addition, at the meeting in Atlanta, APCo was
claiming that they did not need the blocks except at temperatures below 296°F,
but they could not demonstrate qualification at 296°F. Thus, acceptance or
rejection of their argument regarding when the blocks had to function was

irrelevant at that point.
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In his responsc (0 Q139 (DiBenedetto p. 111), Mr. DiBencdetto states that *APCo
used the same conservative peah LOCA insulation resistance data for these
blocks...* Is his stz'ement correct?

Here he makes a strong implication that there was data at peak LOCA conditions,
which is absolutely wrong, as he acknow.edged in sesponse to Q133 (DiBenedetto
p. 108),

Also, in response to Q147 (DiBenedetto pp. 115-17), ' “r. DiBenedetto
testifies that “prior 10 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 necessary, it had provided
conservative estimates based on similarity to tested terminal blocks.® His
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 he is

referring 1o is not peak LOCA insulation resistance data.

In response to Q103 (L/S/) pp. 112-14), Mr. Love testifics that

Graph No. 1 from CONAX test report IPS-107 pruvided a plot of the
minimum IR dat points for the 16 AWG test conductor and terminal
blocks which were racorded 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 1o 3E7
vhms. Durir this portion of the DBA testing, the chamber pressure and
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temperature were reduced from 45 psig and 294°F w 0 psig and
140-150°F and maintained fo: 240 hours. ...

Do you have any comments on his description of the test?
11 1 did not know better, I would interpret his testimony as implying that valid IR
measurements were performed at temperatures above 150°F. 1t should be made

very clear that that was not the case.

Does Mr. DiBenedetto's final staiement in response to Q129 (DiBenedetto
pp. 106-07) follow from the information presented?

No. The fact that they presented documentation that the end devices will perform
"within their specified accuracy requirements during accident testing” in no way
implies that "peak LOCA insulation resistance data was unnecessary.® In fact,
if they are assuming that the instruments need to function during all accident
conditions, then clearly peak LOCA IR data 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 to be gualified.

In response to Q110 (L/S/) 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 wemperatures which
could affect these functions.” Will terminal blocks have this thermal lag effect?
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The temperature of the block will, of course, lag the temperature of the
environment. However, moisture films will form on the terminal biock very
rapidly when steam is introduced in the vicinity of the terminal blocks. This is
exactly the same phenomenon that occurs when one breathes mois’ vreath onto a
cold window and causes the window to fog. | believe that everyone 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 valid technical
basis.

Attachment 2 to the JCO (APCu Exh. §9), a letter from Westinghouse, also
swated that.

A review of the Reactor Prnte~tion System and Emergency Safeguards

Features functions has determined that the significant functions required

for harsh environment events ‘pressurizer pressure - Low S] and steam

generator water level - Low-Low) are required only before § minutes

after the event occurrence for pressurizer pressure - Low SI 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
thermal lag based on the fact that most components 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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on page 47 of NUREG/CR-34,8, SANDRB3-1617 (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 blocks are not
needed at peak LOUA conditions, contrary to the Westinghouse analysis, which

effectively states that they are. ‘

During cross-examination, (Tr. 726-27), you were questioned as to whether you
had performed correlations between the terminal blocks at issue and particular
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?

APCo had never provided any analys.s to us that indicated that they claimed the
blocks did not have to be qualified 1o at least 296°F (the value AP o ciaimed at
the November 1987 Atianta 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 t» be qualified to that temperature or not),
we do not have any reason to perform additional analysis to attempt to come up
with a qualification argument on behalf of APCo by considering individual circuits
and the effect of instrument inaccuracy on those circuits. That is simply not our
job. In addition, the regulations and applicable standards do aot provide

allowance for such qualification arguments.
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Responses to Q&A §, 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.

In response to Q34 (DiBenedetto pp. 34-35), Mr. DiBenedetto testifies that with
regard to his report or summary (APCo Exh. 64) that *The lowest recorded
insulation resistance was on the order of 1ES ohm.. This is a value Westinghouse
supported during the audit and during the enforcement conference.” How do you
respond to this?
It is interesting that he claims that this value was supported by Westinghouse at
the audit in light of Mr. Love's testimony during examination hy the bnard, where
he testifies with regard to Figure | 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 S 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 responise to Judz: Tarpenter’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. 114% 50).
The SF5 value used by Mr. Love is the value Westinghouse actually

supported.  The 1ES value comes from a Westinghouse letter, which is
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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 10° 0 or greater would be acceptable for use." (emphasis added). Thus, with

the ERPs as they were, the value of 1 x 10°  would not have been acceptable.

In Q112 (1/8/J pp. 123-24), Mr. Love is asked "Have others concurred with your
conclusion?” Do you agree with his response?

Presumably, his "conclusion” w is that data at 150°F was adequate. He responds
"Yes...." to the quest'on. He then seems to imply that *Westinghouse specialists”
agreed with his conclusion, but he never states that. In fact, he never explizitly
states anybody that agreed with his conciusion. Ido not believe that the testimony

that followshis yes response supports that response in any way.

During examination by the Board, Mr. 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 advesse environmen:?
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No. 1 believe that 1 covered that point in some detail in my response to Q5.
However, 1 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.

MISCELLANEOQUS
In Mr. Love's testimony to Q113 (L'S/J pp. 124-25), he testifies that
...the Staff is basing their findings on the Sandia terminal block IR and
leakage current data 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....
Do you agree with his statements”?
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* Q.
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
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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
awceptable IRs at 296°F, they were in fact the ones who used the Sandia data at
the peak temperature to make their case, Al Idid v s to fill in the 1ata at the

lower temperatures, which they had incorrectly interpolated.

In his response to Q136 (DiBenedetto p. 110), Mr. DiBenedetto states that "To
a reasonable engineer versed in EQ, there was sufficient auditable
documentatica.” Do you have any comments on his statement?

(Jacobus) 1 am a reasonable engineer versed in environmenta! qualification and it
is my opinion that there was not "sufficient auditable documentation® at Farley for
reasons that I have already discussed.

(Luehman) Dr. Jacobus' rindings were reviewed and approved by NRC Staff
technical management prior *o 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 (L/S/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.
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Mr. 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 encompass:ng 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 repori existed
(well prior to the inspection) and that is was physically in APCo's
possession at Farley.

Similarly, in response to Q140 (DiBenedetto pp. 111-12), Mr. DiBenedetto
testifies that

As ] 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. Moreover, at the time of the audit 1 was personally aware

of the existence of the test repont qualifying GE CR151B terminal blocks

from my general EQ expenence. (APCo Exh. $8).

How do you respond to their testimony?

I do not agree with several things they state. First, 1 found the GE terminal
block qualification report in the procurement files, not the penetration report.
The penetration report, | believe, was included in the file for the penetrations all
along. The penetration report is dated March 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
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is a fact that the results (in terms of minimum recorded insulation resistance) of
the te/minal block tests v.ere reported in the penetration test report. Itis also a
fact that the penetration test report quotes minimum insulation resistance values
for the terminal blocks of 2x10* ohms at S00 Vdc. This value is well below the
required AP(Co acceptance criterion of 5x10° ohms.

Other than the above stated results, the only other information regarding the
terminz! block tests that was included in the penetraticn report (APCo Exh. 58)
was a statement of the type of biocks that were tested and an indication that the
environmental profile was the same as that used in the penetration test. Thus, the
terminal biocks w/ere not qualified by the penetration file. In fact, the single item
of test data tha! was included in the penetration report relating to the terminal
block performan~e was not used in any way by APCo.

Regarding their testimony that “the staff complains about this, yet
acknowledges that the report existed...," (L/S/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 bincks. Further, the only
data point it contained demonstrated that the blocks were not qualified. The
terminal bleck 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 terminzl block report that I found
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demonstrated the adequacy of the terminal blocks for the application, I would
have agreed that the problem was merely a documentation and auditability issue
and treated it as such,

I do not understand the basis for Mr, DiBenedetto's sutement that *at the
time of the audit 1 was personally aware of the existence of the test report
qualifying GE CR151B terminal blocks from my general EQ experience. (APCo
Exh. 58)." (DiBenedetto p. 112). As described above, there is only one
performance data point in the GE penetration test report that relates to termir.al
blocks, and this single data point was not even used by AFCo in their evaluation.
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.

During cross examination, Mr. Love responds to ihe question *Is it no: 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). 15 his response accurate?

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 "Avtoclave qualification tests
simulating LOCA defined in para. 4.4 events | thru 4 w=re conducted on General

Electric CR151 and States Co. type N.T. and recorded a minimum insulation
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resistance 2x10* Q @ S00 VDC." Therefore, 1 do not understand his response of

*No. That is not correct.”

During cross examination, Mr. Love responds to the question *...if you relied on
this report, are you not saying then that the 2 times 10 to the 4th, at least in . 985,
was sufficient to qualify the G.E. blocks?® with *I'll say it was sufficient, yes.*
(Tr. 1126) What is your response to this?

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.

During redirect, Mr. Love testified that
And I might add, that that[sic] doesn’t mean that we fec! that -- all of the
data contained in the Sandia report should be used as absolute values.
Because, in my opinion, there are difficulties vith that report, which one
should not rely on the absolute values of data that are contaired in that
report for drawing conclusions. (Tr, 1135)

What is your response?

Presumably, this constitutes at least part of his basis for only selecting two data

point ou* of a report that has literally hundreds of data points. Hz also does not

specify what the "difficu'ties with that report were® and whether he really means

"difficulties with the application of that report to the Fzriey plant.* Thess are two
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very Jdifferent statements. In one case, he is essentially accusing Sandia of
pubiishing invalid data. In the alternative, ke is merely stating that the valid data
that is published is not applicable. In stating that one should not rely on the
absolute vz ues 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.

Does this complete your testimony regarding this matter?

(Both) Yes.
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JUDGE BOLLWERK: Mr. Repka.
Whereupon,
JESSE E. 1OVE,
DAVID H. JONES,
PHILIP A. DiBENEDETTO,
AND
JAMES E. SUNDERGILL,
witnesses, were called for examination by counsel on behal)
of Alahama Power Company and, having been previously duly

sworn, were further examined and continued to testify as

follows:
DIRECT EXAMINATION
BY MR, REVKA:
Q Gentliemen, would you please identify yourselves

for tne record, starting on my left with Mr. DiBenedetto?

A (Witness DiBenedetto) Philip A. LiBenedettn.

A [Witness Sundergill] James E. Sundergill.

A [Witness Luve)] Jesse E. Love.

A [Witness Jones] David Hubert Jones.

Q Gentlemen, do you have in front of you a copy of

Alabama Power Company's surrebuttal testimony in this

proceeding, the surrebuttal testimony of Mr. Love,

Sundergill, Jones, and DiBenedetto on terminal blocks?
A (Witness DiBenedetto] Yes, I do.

A (Witness Sundergill)] Yes, I do.

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, N.W. Suite 300
Washiagton, D. C, 20006
(202} 293-3950
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[Witness Love] Yes, 1 do.
[Witness Jones| Yes.

MR. KEPKA: Judge Bollwerk, at this point, I think

1 need to point out that we are offering Mr. Sundergill as

part of this panel.

When we divided up the testimony, I beiieve he, in

this phase of the testimony, did not sponsor any of the

specific answer in the surrebuttal testimony but has been a

part of the panel, and we are offering him in that capacity.

Q

Love,

JUDGE BOLLWERK: All right.

Any objection from the staff?
MR. HOLLER: No objection, sir.
JUDGE BOLLWERK: All right.

BY MR. REPKA:

with that, 1'll ask you, Mr. DiBenedetto, Mr.

and Mr. Jones, did you assist in the preparation of

the answers to -- the questions and answers in the

surrebuttal testimony?

A

> > » O P Y

(Witness DiBenedetto] Yes, I did.

[Witness Love] Yes, I did.

[Witness Jones)] Yes.

And is this your testimony in this proceeding?
[Witness DiBenedetto] Y=:¢, it is.

[Witness Love] VYes, it is.

[Witness Jones] Yes.

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NW. Suite 300
Washington, D. C. 20006
(202) 293-3950
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Q Gentlemen, are you familiar with -- on April 29,
1992, I filed with the Board in this proceeding errata
related to the pre-filed testimony on this topic. Are you
familiar with that information?

A [Witness DiBenedettos) Yes, I am,
[Witness Love] Yes, I am.
(Witness Jones)] Yes.

Mr. Love, can you tell me, are those your errata?

Y oo o » »

(Witness Love] Yes, they are.

MR. REPKA: Judge Bollwerk, unless you feel
otherwise, I do not feel it necessary to read all those
errata. They have been marked. They have been actually
physically corrected in the copies that have been submitted
to the reporter today.

JUDGE BOLLWERK: That's acceptable with the Board.

BY MR. REPKA:

Q Mr. Love, do ycu have any additional corrections
you need to make to your pre-filed testimony?

A (Witness Love] Only two additional minor
corrections.

On page 115, the second full paragraph, it would
be the next-to-the-last sentence, where it says,
"Nevertheless, the similarity analysis is now beside . . .,"
I would just 1ike to strike the word "now" and have it read

". . . is beside the point."

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, N.W, Suite 300
Washington, D. C. 20006
(26G2) 293-3950
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And the other correction is on page 150, It would
be the first com»hletec sentence at the top of page 150. The
sentence starts, "After reaching 95 degrees C (203 degrees
F) and maintaining this temperature for aj "roximately 30
minutes . . .."
", . . approximately 30 . . ." should read
"approximately 40."
Those are the only other changes.
Q Gentlemen, with those corrections, is this
surrebuttal testimony true and correct to the best of your

knowledge and belief?

A [Witness DiBenedetto] Yes.
A [Witness Love] Yes, it is.
A [Witness Jones] Yes.

MR. REPKA: With that, Alabama Power Company moves
the admission of this surrebuttal testimony, that it be
bound into the record in this proceeding.

JUDGE BOLLWERK: Any objection?

MR. HOLI'ER: No objection from the staff.

JUDGE BNLLWERK: Then the APCu surrebuttal
testimony regarding terminal blocks will be received and
bound into the record.

[The surrebuttal testimony of Jesse E. Love, David
H. Jones, and Philip A. DiBenedettc on behalf of Alabama

Power Company concerning terminal blocks follows. ]

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NW, Suite 300
Washington, D. C. 20006
(202) 293-3950
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CONCERNING TERMINAL BLOCKS

State your full nanme.

(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. 1 am currently Manager
of Engineering Support, Farley Nuclear Plant, for Southern

Nvclear 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
gualification, gquality assurance, and nuclear regulatory

licensing. I am responsible for the technical and



administrative management of the company, including
participation in, ana supervision of, the extensive
environmental qualification (EQ) services that DiBenedetto

Associates offers.

Have you previously testified in this proceeding?

(Love, Jones, DiBenedetto) Yes. We have previously testified
on various technical issues raised by this enforcement

proceeding.

What is the purpose of your present testimony?

(Love, Jones, DiBenedetto) Our present surrebuttal testimony

is offered to address the rebuttal testimony of the various

NRC Staff panels on the technical issues in this proceeding.



Q77.

Q78.

A. Overview

The next issue is the terminal block issu2., Have you reviewed

the Staff's Rebuttal Testimony on this issue?

(Love, Jones, DiBenedetto) Yes, we have, The Staff's
testimony does no: change our previous conclusions. After
gummarizing our position, we would like to address matters
raised in the Staff's Rebuttal Testimony in approximately the

order presented by the Staff.

Beginning with the summary then, I observe that in Q/A 4 on
pages 2-3 of his Rebuttal Testimony, Dr. Jacobus has restated
his understanding of Alabama Power Company's position. Is his

restatement complete and accurate?

(Love, Jones) It is correct in part, but it is not complete.
Te keep the record clear and focus this issue, our position

includes the following elerents:

(1) The terminal .locks at issue were qualified as of
the November 30, 1985 EQ deadline, including for the
instrument accuracy issu2 as it then existed. The terminal

blocks had been tested to show that they could withstand the
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accident coniitiuns. Moreover, prior to the deadline, and as
explainad a. a meeting b the NRC Staff in January 1984 (and
as documented in correspondence of February 29, 1984 (APCo
Exhikit 20)), Alabanma ‘wer Company had undertaken .o use
post-LOCA terminal block leakage current/IR data (the Wyle
Test Report data) for determination of instrument loop
zccuracies. 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 Decembe- 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
ingtrument ac¢curacy concern as subsequently discussed in
Information Notice 84-47 was well known te the NRC Staff.
(See Mr. Shemanski'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 bhe used in loop accuracy

calculations. Alabama Power Company utilized IPF data from the
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CONAX report for Connectron blocks (taken during the cooldown
phase of the simulated LOCA testing). 1t was this post-
deadline (1986 and 1987) treatment of terminal block
contributions to the total loop accuracy which was reviewed
during the November 1987 inspection and cited as a violation
based upon the latest NRC approach to this issue at the time.
This post-deadline approach was explained in APCo Exhibit 52.
It was further documented in the November 24, 1987 JCO (APCo
Exhibit 59) which was prepared, in response to the NRC Staff's

concerns, for a November 25, 1947 meeting in Atlanta.

(4) IN B4-47 (Staff Exhibit 48), the Sandia vre~ting and
reports upon which it was based, NRC Regulatory Guide 1.89,
Rev. 1 (June 1984), and 10 CFR 50.49 do not indicate that
instrumentation terminal blocks are considered ungualified
unless they can function at peak-LOCA conditions. It has been
our consistent position -- apparently not recognized by the
post-November 3C, 1985 NRC Staff -- that instrument accuracies
need not be maintained throughout peak LOCA conditions for
qualification ¢r for inclusion in loop accuracy calculations,
because the instrument circuits at issue at Farley Nuclear
Plant are not needed during these conditions. The instrument
acrcuracy data utilized in our post-deadline approach to loop
accuracies was adeguately representative of the accident

conditions for Farley Nuclear Plant at the times in which
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these instruments would be needed to perform their safety

functions.

(%) Existing test data for GE and States terminal
blocks, including SAND83-1617, support 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 reguired to function for automatic or operator actions

during design basis accidents.

(6) The Sandia terminal block test data presented in
SAND83~-1617, and -‘eferenced in NUREG/CR-3¢18 (August 1984)
(Staff Exhibit 73) and NUREG/CR-3691 (September 1984) (Staff
Exhibit 74), does .10t 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. 1In our
post-deadline arproach, we utilized an IR value of 1E7 ohms
based on CONAX data. The Sandia data in fact supports this
vaiue 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

post-accident monitoring information to the operator.
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Q79.

Therefore, by the NRC sStuff's own measure of the significance
of EQ issues, this is an 1issue with relatively low

signiticance.

Now that you have summarized Alabama Power Company's position
on this issne, please explain the focus of this Surrebuttal

Testimony.

(Love, Jones) This testimony responds to the Staff's Rebuttal

Testimony. The following basic points are made b=low.

First, Dr. Jacobus's discussion of the "“progression of
information" on this issue is misleading. We will clarify the
pre-EQ deadline bas.s for qualification of terminal blocks,
and then go on to .'iscuss 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 temperature from the
CCEW sheet is in error, and ianores 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 establishad with the NRC

Staff on Farley instrument terminal blocks pricor to November
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30, 1985, 1In these first two sections, we will also address

the Stafi's latesi "clearly should have known" arguments.

Third, we will explain again our approach -=- post-EQ deadline
~- to gqualification of terminal blocks for instrument
accuracy. We will show that the Sandia data relied upon by
Dr. Jacobus actually supported our use of an IR value of 1E7
ohms. This IR value is appropriate for 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 quite
similar to the Stztes and GE terminal blocks at issue.
Nonetheless, the sinilarity analysis is@ésﬁ}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 previde some overall

conclusions and perspectives >n the issue.



Q80.

B. Information Available »n Qualification
Environmental Conditions

In his Rebuttal Testimony, Q/A 5, at pages 3-6, Dr. Jacobus
provides one explanation of "the progression of Alabama Power
Cempany's information to you that forms the basis for their
position." The point seems to address the temperature for
which tuese terminal blocks should be qualified. Would you

like to provide your views on this issue?

({Love, Jones) Yes. Dr. Jacobus attempts to describe the
"progression of information" on the required qualification
temperature for these terminal blocks. However, he has not
accurately described what Alabama Power Company, in fact, did

on this issue.

Dr. Jacobus references the peak temperatures of the SCEW
sheets (Staff Exhibits 69 and 70) as the basis for
gqualification 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 regquirements
for qualification of terminal blocks in instrument circuits.
This information included the minutes of the January 1984
meeting with the NRC Staff (APCc Exhibit 20) accepted in the

final NRC EQ SER (APCo Exhibit 21).
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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
be used for instrument accuracy purposes. Dr. Jacobus is
illustrating that in November 1987 he was inspecting Farley EQ
fiivs based only on his current 1987 level of knowledge and
undesstanding of this issue, without regard for the Farley-

specific pre-deadline documented basis.

Kowever, more importantly with regard to the SCEW sheet
values, the Staff is now implying that these peak temperaturas
lead them to believe that the basis for terminal block
sa2rformance in instrument loops was peak-LOCA temperatures.
(See also Dr., Jacchus 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
gualification programs certainly should have known the meaning

and significance of these numbers.

The SCEW sheet, as explained in our Direct Testimony, was
prepared .>r 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 intanded to be the single document for

explaining the performence qualification of terminal blocks in
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Q81.

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 temperatures
specified on th 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, Alaubama Power Company has never claimed
that the instrument circuit performance in terms of instrument
loop uncertainty contributions should be based on peak

conditions.

What is the significance of the withstand temperature for the

terminal blocks as referenced in the SCEW sheets?

(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 locps 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 tact that a terminal
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block must withstand the harsh LOCA conditions does not mean
that IR data for instrument accuracy needs to be based on
these same peak-LOCA conditions. I believe Dr. Jacobus
understands this distinction, but is simply extracting the

SCEW sheet value out of context, to confuse the issue.

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 gualification 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?

(Love, Jones) First, Dr. Jacobus discusses the documented
guestions and answers from the inspections. He refers
particularly to Alabama Power Company's response to EQ
Question No. 26. (Staff Exhibit 71). This references Alabama
Power Company's EQ Action Items 018 and 067 (APCo Exhibit 52),
which were post-EQ deadline activities addressing the
contribution of terminal block leakage current to ins' .ment
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
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insulation resistances were measured, nor 1is there any
argument that the blocks are not required at peak LOCA
conditions." He next states, "The temperatur: , at which IR
measuires were performed is clearly not obvious from the plct

that is cited from the CONAX report." (Rebuttal Testimony, at

page 4).

These are all very odd statements. EQ Action Items 018 and
067 made explicit 1eference to the CONAX IPS-107 test graph
from which the value of 1E7 ohms was extracted. (APCo Exhibit
$3). Dr. Jacobus had access to and reviewed the CONAX report
prior to the November 1987 meeting in Atlanta. All of cthe
information needed to determine which DBE test tempesratures
corresponded to the IR data puints contained on the graph can
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 gqualificaticn for
instrument accuracy. He stated there that the "data that was

taken from the CONAX report was taken at 150°F or less."

Tuerefore, it seems clear that it was kno' : that the basis for
our 1987 position on this issue (1E7 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
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Q83.

this point at length in our Direct Testimony on the issue, at

pages 117-125, and will address it further below. W continve
to believe that the IR value we utilized for the 1987 ERP
calculations (1E7 ohms) was appropriate for the States and GE

terminal blocks.

Do you agree with Dr. Jacobus when he states at the conclusion
of his answer to Q5 (Rebuttal Testimony, at page €) that "APCo
still has not defined what temperature they feel the blocks
need to be ~ualified to based on the circuit-by-circuit
analysis that they claim to have used as a basis for

gualification all aleng"?

(Love, Jones) No. As stated above, Alabama Power Company
clearly defined in the January 1984 meeting with the NRC
Staff, as documented in Alabama Power Company's February 29,
1984 letter (APCo Exhibit 20), that the leakage current (IR)
4ata from the Wyle test report (APCo Exhibit 50) was recordea
post-LOCA after the cocoldown. These were the leakage current
(IR) values on whica the Westinghouse pre-EQ deadline circuit-
by-circuit (or instrument loop) analysis for ERP setpoint
values were based. Since the Staff never 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 compliance as of the EQ

dezdline.
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Nonetheless, esince the Staff has wmade the 1987 post-EQ
deadline instrument accuracies the issue, we will attempt to
clarify below any remaining confusion with regard to the 1287
instrument loop uncertainty calculations and the basis for
terminal block contributions used in these calculations. As
vill be clear from the discussion below, this issue is more
involved than simply picking &« peak LOCA test temperature and
then ccacluding th.t the IR data corresponding to that

temperature would recult in unacceptable loop accuracies,

Dr. Jacorus discusses the relevant EQ requirements and
stundards at length in his Rebuttal Testimony, at pages 8«11,
leading to a conclusion that -~ for instrument accuracy
purposes == Lhese blocks needed to be qualified for peak LOCA

conditions. Do you concur?

(Love, Jones) No, and we believe Dr. Jacobus is omitting
sieveral vary ‘mportant references. While we agree that the
appl.icable regquirements for the qualification of the States
and GE termirnal blocks were the DOR Guidelines for Farley Unit
1 and NUREG~0588, Category 1I, for Farley Unit 2, we do not
conour tha'. these reguirements indicated thau values of
leakage curraent or insulation resistance had to be taken
during the peak of the design basis accident (DBA)
gqualification testing and used in calculating instrument loop

accuracies. hs stated in our previous testimony, ar. as
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. agreed to by the NRC Staff in January 1984, and in the
subseguent SER, using post-LOCA terminal block leakuge

currents for these calculations was acceptable to the Stafl.

The pre-EQ Jdeadline NRC Staff and Alabama FPoweor Company
understanding of instrumentation terminal block qualification

can be stated as follows: If the terminal blocks could be

s! .n to perform their required furctions prior te reaching

the worst~-case pea¥ 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 vorst-case peak LOCA temperatures or prior

. to cooldown. Both the States and the GE terminai blocks used
at Farley were demonstrated by design basis accident testing

conducted in accordence with the requirenents of the DOR

| Guidelines and NUREG~0588 to meet these gualification criteria
for instrument circuits. If this were not the case, it is not

conceivable that the Staff would have issued the December 1984
SER.

|

i

Q85, Was this approach ever documnented?
A. (Love, Jones) Yes, as we have discuesed previously, in the

February 29, 1984 correspondence menorializing the January

1984 meeting., (APCo Exhibit 20). In Attachment 2, at page 6,

®
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our approach (accepted at the meeting and in the December 1984

SER! was described as J[cllows (emphasis alded):

BFRC Comnant

Address the current leakage of States Terminal
Blocks and its effects on eguipmen’ within the
scope of 10CFR50.49.

APCO Response

The environmental gualification test report
for States Company Terminal Blocks, Wyle
Laboratories Report 44354-1 provides the
values of leakage currents. The States
Terminal Blocks were LOCA tested with an
applied voltage of 137.5 VDC which is the
normal operation voltage of the terminal
blocks. JInstrumentation was attached to the
terminal blocks at the conclusion of the LOCA
t values were recorded.

The values of leakage current were recorded
from ter...nal point-to-point and point-to~
ground on the States Terminal Block. Also
included were conductor-to-~conductor and
conductor-to~ground leakage current, These
values were recorded for multiple combinations
with an applied voltage of 137.% VDC,

“he test leakage current values are being used
in the development of che revised FNP

Emergency Operating Procedures (EOPs)
presently being yrepared by Westinghouse/APCo.

Q86. Are there any clear regulatory requirements indicating that
instrumentation must be demonstrated tc maintain a specified
(fixed) level of accuracy (or functional performance) at
worst-case peak LOCA conditions in order to be considered

gqualified?
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(Love, Jcnes) Neither the regulations nor the regulatory
guidance requires or suggests that instrumentation terminal
bleck functional performance must be demonstrated during an
envicvonmental service condition such 48 peak LOCA temperature
if no safety function 18 required coincident with this
condition. The regulatory guidance actually wsupports our
conclusion that qualification of instrumentation terminal
block functional pr i, vmance can be based on the environmental
service conditions wi.:ch will be experienced when the terminal
block safety function is required. (All of this precumes 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 (gee Dr. Jeccbus's oral

testimony, at fr. 696).)

First, 10 CFR 50.4%(e) (1) provides (emphanis added):

(e) The electric equipment gqualification
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 during or
reguired to remain functional.

Under this regulation, an environmental profile is established

for the entire event. However, functional qualification can
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be based on the time in the accident event when the equipment

is required to function,

NRC Regulatory Guide 1.89, wev. 1 (June 1984) is another
important reference. (APCo Exhibit .5,. HKeferring first to
Section B, second full paragrapl on page 1.8%-2, the first
sentence of this paragraph starte with the following

statements:

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 eguipment is to be
gualified:

Consideration (3) states:

[E)Jguipment regquired to initiate protectiv:
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 perform its
intended safety functions.
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Q8s8.

This regulatory guidance supports our position that
qualification of instrumentation terminal blocks can be based
on the environmental conditions which will be experienced 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 no* need to function at peak LOCA

conditions.

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 after that time." Do you agree with his

interpretation of this guidance?

(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
through the peak LOCA conditions. What is important is
withstand and recovery capability. For the terminal blocks at

issue, that capability has been shown.

Dr. Jacobus's Rebuttal Testimony (Q/A 8, at pages 11-12) again

refers to IN 84~47 (Staff Exhibit 48) and NUREG/CR 3691 (Staff
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Exhibit 74), which are based on the SAND83-1617 data. Dr.
Jacobus argues that these documents provide the basis for why
Alabama Power Company should have clearly known at terminal
blocks in instrument circuits had to functicn at the peak
temperatures cf the worst-case design basis LOCA accident. 1Is

this position clearly supported by these documents?

(Love, Jones) No. As testified “o previously (gee our Direct
Testimony, Q/A 98, at pages 107-108), we followed the guidance
provided in IN 84-47 (Staff Exhibit 48) during the pre-EQ
deadline qualification of the terminal blocke. The relevant
action statement of 1IN 84-47 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 IN 84-47 followed closzly atter our meeting
with the NRC Staff in January 1984, we had no basis to

guestion our agreed-upon approach.

Moreover, a total reading of IN 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
NUREG/CR~3691 (Staff Exhibit 74) and NUREG/CR~-3418 (Staff

Exhibit 73) (SANDU3=-1617) will not pruvide a clearly stated
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basis for the post~-EQ deadline and present Staff's position or

this issue.

In the Staff's Rebuttal Testimony (2/A 9, at pages 12-14), the
Staff is presenting additional arguments as to why Alabama
Power Company “clearly should have known" from IN 84-47 and
the Sandia reports that the Farley instrument terminal blocks
were not qualified as of November 30, 1985. o these

additional arguments have any substantive basia?

(Love, Jones) Aside from the ridiculovs implication on the
bottom of page 13 that Mr. DiBenedetto is in some misqucted
way agreeing that the instrument terminal blocks had to be
used during peak conditions of the accident prior to November
30, 1985, the only other new information expounded seens to be
a reference to Figure 8-3 on page 85 of NUREG/CR~3691. The
Staff states that this figure demonstrates vividly the effecte
of terminal block leakage currents on an actual pressure

transmitter circuit.

Alabama Power Company agrees with this observation. 1In 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

tranemitter signal level returns to its base value. This is
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also described in SANDB3I-1617 (Staff Exhibit 73) and depicts
the terminal block test ieakage current effect on transmitter
resprnse for the second »f the three DBA test profiles
(BAND83=~16.7, T'igure 2, page ©) to which this terminal block
wvas exposed., We would like to explicitly poeint out that the
curve on Figure £8-3 shows when the cooldown from 161°C
(321.P'F) to 95°C (203°'F) is initiated, the transnitter signal
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 February 29, 1994 letter to the NRC., (APCo Exhibit
20). This position was that post~LOCA leakage currents (IR)
could be used in the pte-November 30, 1985 Westinghouse EOP

setpoint anulysis.

It is also interes%ting that the Staff's Rebuttal Testimony now
Juems so dogmatic on the issue that peak LOCA conditions were
essontial (See, €.9.. 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 after~the~fact) that IN 84~
47 and the Sandia reports put Alabama Power Company somehow on

notice of this issue,
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The same can be said for IN 85+39 (Staff Fxhibit 77)
referenced in the Rebuttal Testimony, at page i4. That Notice
has nothing to do with terminal blocks; rather, it related to
resolving Franklin TER~i1dontified problems. 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 resoclutions to Franklin open items. Our

resoiution on this issue was accepted.

€. Evelving Requirements

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 Staff in their findings or their assessment
2f a violation regarding this issue. Does Alabama Power

Company concur with this testimony?

(Love, Joncs) 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 wes issued prior to November 10, 1985, The present Staff
has applied their post-iQ deadline understanding of this
document during and following the Ncvember 1987 Yarley
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-upor basis for NRC acceptance of the
instrument terminal block gualification as of November 30,
1985, The present Staff then assartc that there is no
evolving standard because IN 84~47 was issued in 1984 prior to
the deadline. Mowever, by refusing to view that document in
context, they cannot do anything but apply an evelving

standard.

Q91. 1s 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, Lova) None which is apparent to us. In fact, quite
to the contrary. 1In Dr. Jacobus's depositicny he responded to
gquestioning related to Alahama 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 thingc about what happened
back in 1984, which I was not privy t-

80 1 don't really have any comments. [
wouldn't know what happened back in 1984.
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Q. As far as the SEk and the meetinas with
NRC?

A, That's vorrect.

Then, later in the deposition, starting on lire 19 of page

134, Dr. Jacobus stat.s:

A. + + « Then at that point, it [again, the
NOV responese] 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,
the States terminal blocks, so they say
that the GE blocks are similar to what
the States blocks <~ Alabama Power
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
least 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
that went on at that time.

Q. Anything else in there that you care tn
comment or?

A. Well, with regard the fact that the staff
presumably prepared an SER that said that
Alabama -~ ‘'"that the Alabama Power
Company equipment qualification program
is in compliance with the reguirements 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
for certain that that's the case, and
according to this, what the NRC then said
is that their proposed resolution is
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Q92,

acceptable with the ass'mption that that
preposed resolution will be implemented
correctly, 1 assume. And so the guestion
then becomes, was the propened resoiution
implemented in an acceptable fauhion, and
1 don't know the details orf that.
Q. You don't know what the proposed
resolution was. But based on your review
of the files, what's your opinicn on
whether or not it was implemerted?
A. I don't know what the proposed resolution
is, but if 1 assume that the proposed
resolution was to come up with an
adequate gualification, then clearly it
was not implemented.
From these statements 2f Dr. Jacobus, it is very ob/icus thet
no attempt was made by the present NRC Staff to determine what
the Farley-specific agreed upon pre-EQ deadlinre basis for NKRC
compliance or resolution of this issue was,. Instead, the
witnesses categorically claim -~ without really knowing =~

that there has been no evolution.

Mr. Luehman, at pages 18-20 of the Rebuttal Testimony, also
attempts to address the evolution argument. Woula you care to

respond to Mr. Luehman?

(Jones) Yes. Mr, Luehman is simply restating the positicn
that IN 84-47 provides a basis for the Staff'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"
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finding can be based on indications that terminal blocks
needed to be quualified prior to the deadline. That reaily is
not in dispute. We knew the terminal blocks needed tc be
Jualified for Lheir 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 knew
or should have krown of the lack of proper environmental
qualification." (Staff Exhibit 4, Enclosure, at page 1)
(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.

In Q/A 13 and che following series of questions and answers
(Rebuttal Testimony, at pages 17-27), the Staff witnesses
discuss Aactions taken by other licensees responding to
concerns regarding the use of terminal blocks on
instrumentation circuits. Does 2labama Power Company have a

response?

(Love, Jones) Yes. We believe that the circumstances
s'rrounding other plants' and other licensees' decisions to
remove specific types of terminal blocks in specific
instrument circuit applications, and to replace them with
gqualified splices, have no direct bearing or significance with
regard to our compliance with 10 CFR 50.49 for Farley Nuclear

Plant instrument applica.ions as of November 30, 1985. The
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fact ie, we addressed this matter prior to the deadline and

reasonably believed that we had Staff approval.

All of the examples given by the 8taff of inspections
regarding other specific applications or interpretations of 14
84-47, and of actions taken by other licensees, certainly
appear to have been a source of evolving “tnowledge to the
current Staff. 1In fact, the Staff appears to have performed
the inspection at Farley Nuclear Plant in November 1987
totally Lased on their knowledge and understanding of
activities with other licensees, and failed to even consider
that Alabama Power ompany had -~ before the November 30, 1985
deadline -~ specifically esterlished a 10 CFR 50.49 compliance
basis for resolution of terminzl block leakage currents in EQ
instrument circuits. By 1987, the Staff was predisposed to
guestion any use of terminal blocks in instrument circuits,
Thie represents a clear evolution from the pre-deadline
agreement for Farley and therefore is an inappropriste basis

for enforcement.

Moreover, we addressed the new 1987 expectation adeguately
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,
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‘ Q94. Are there any additional comments you would iike to make in
response to the HRC Staff's Rebuttal Testimony on "Evolving

Requirements?"

A, (Love) Yes. Specifically in reference to the second
paragraph on page 21 in the answer to Ql4, Dr. Jacobus states

that:

In terms of performing loop ancuracy
calculations invelving contributions of
calibration eguipment and other secondary
effects, 1 would agree that APCe probably
bogan such calculations in the same time frame
as the rest of the indusiry. However, that is
not the issue in these proceedings. The issue
is specifically tor not properly considering
the effects of terminal blocks on the accuracy

of instrument circuits, Tha NRC Staff
expected to see acceptance criteria
. established for the terminal blocks (based on

thair ro?uirjd function) and then a
demonstration that the te-minal blocks meet
those specified funct nal perfor nance
requirements during accidr 1t conditions as is
required by regulations.

>1so, beginning in the last paragraph on page 2% in answer to

Ql18, Dr., Jacobus states:

In response to IN 34~47, terminal blocks were
either replaced or appropriately considered as
part of the loop accuracy calculaticns by
other uti’ities. At that point, mout
wtilivies began considering the effects of
cebles, electrical penetrations, and splices
2lso, In the evolution of loop accuracy
calculations after the EQ deadline, items such
as process mneasurement accuracy, sensor
calibration accuracy, sensor temperature
effects, sensor drift, rack calibration
accuracy, rack comparator setting accuracy,
‘ rack temperature effects, and rack drift began
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to be considered in the loop calculations.
(Staff Exhibit 76). APCO has not beer cited
for failure to conuider these effects. They
have only been cited for failing to consider
the effects ot terminal blocks, the i{ssue
identified in IN 84-47.

These are very interesting statements from the standpoint of
the evolving interpretations of requirements by the Staff.
This testimony cliearly wunderscores the vintage of the
instrument loop accuracy calculations the inspectors were
reviewing and guestioning at Farley Nuclear Plant in November
1987. The Staf{ simply is not focusing on the pre-deadline

context.

As 1 testified in our Direct Testimony (at pages 110-112), in
the 1986 and 1987 time frame, the Farley~specific emergency
response procedure (ERP) setpoint calculations were being
revised to include the contributions of what Dr. Jacobus has
called secondary effects, From his second quote above, 1
assume he s defining secondary effects to include the
environmental effects of cable leakage currents which were
added to the terminal block leakage currents (impliad to be a
primary effect, although not stated as such) to determine the
overall instrument loop uncertainty during design basis
events. Alsr_., 1 assume that it is understood that the design
basis event environmental effects on the instrument sensor

itselt are considered a primary contributor to overall
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instrument loop uncertainty during postulated design basis

events.

It was the results of the contemporaneous 1987 total
instrunent loop uncertainty calculations that were being
inspected and questioned in detail at the November inspection,
including the contribution of instrument cabling. 1In fact, 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 Farley
Suclear Plant during the inspection and explain to the NRC
inspectors their methodology for their ongoing evaluation. It
must be emphasized that in the 1987 vintage calculations,
cable and other so-called secondary contributions described
above were included in the calculation of the overall loop
uncertainly and ERP allowance values for the measured

variable.

This inspect.cn =- and the current testimony =-=- should again
be contrasted with the pre-deadline context. Although not
stated by Dr. Jacobus, Mr, Wilson, during the November 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 criteria. He

reviewed each specific instrument cable included in the 1987
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Westinghouse analysis. No deficiencies were found in this

portion of the November 1987 inspection.

Prior to November 30, 1985, the Farley ERFP allowance values
were primarily based on the rnvironmental effectg of the
instrument sensor with specific consideration of the terminal
block effects using the post-LOCA criteria for terminal biocks
agreed to by the NRC Staff in the January 1984 meeting. Cable
effects were consiiered 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-deadline
ERP calculations were not what the inspectors reviewed in
their November 1987 inspection as a basis for complience to 10
CFR 50.49. Notwithstanding the Staff's claims, there was a

clear evolution bhetween the EQ deadline and the inspection.

Are issues regarding loop accuracy calculations (and terminal

block contribution) still evelving?

(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 Staff issued IN 92-12, "Effects of Cable Leakage

Currents on Instrument Settings and Indications," dated
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Q96.,

trying to base compliance on 10 CFR 50.49 as of November 30,
1585, on the chronological issue date of IN B84-47 |is

ludicrous.

D. Required Qualification Temperature/
Yalue of IR Belected

In the Stafi's Rebuttal Testimony section subtitled, "Required
Qualification Temperature/Arguments that Blocks were
Qualified/JCO," on pages 32-47 (Q/A 26~39), the Staff is
continuing their argument as to why the Farley reguired
terminal block gualification temperature is worst-case peak
LOCA/HELB. The Staff also argues that Alabama Power Company
has not demonstrated qualification at any temperatures other
‘han peak LOCA/HELB. 1s Alabama Porwer Company in agreement
with these Staff positions?

(Love, Jones) No, we are definitely not in agreement. We
have in our testimony above addressed our position on the
applicable regulatory requirements. Alsc in our testimony
above, we have addressed the historical basis upon which we
contend regulatory compliance should have been assessed. The
cited vicolation and the enforcement action on terminal blocks
in instrument circuits could be refuted solely on these
positions., However, we also feel very strongly that the 1987

findings are technically shallow and fs 'l to recognize the
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pertinent performance characteristics of qualified terminal

blocks under postulated design basis accident environments.

(Love) 1In the testimony to follow, 1 will expand further on
t’ bas:s 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 tnat even in a 1987 contex%, our approach =-- as
document2d in APCo Exhibit 52 (the EQ Action Items 018 and
057) and in the November 24, 1987 JCO (APCo Exhibit $9) -~ was

a valid approach.

First, in my testimony will address existing test data,
including that contained in SANDB3-1617, and provide in more
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 blocke during design basis

accident environments.

Next, I will re-look at the temperature versus time profiles
of the postulated Farley-specific worst-case design basis loss
of coolunt acc. . .nd muin steam line break (MSLB), and
illuctrate the .8 of the curves where automatic and

manual operator safety~related actions were required. I will
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. indicate specifically which instrument signals are reguired

for the automatic and manual safety-related actions,

Then, having defined the (. iagn basis accident temperature
ranges and the length of time the instrument terminal blocks
would have been required to function, I will demonstrate -~ by
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 value of 1E7 ohms).
Based on this, we can conclude that the terminal blocks were

gualified 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 SANDE3~1617 conclusively demonstrated that,
during simulated design basis accident testing of terminal
blocks, the IR versus temperature is not 1linear on a

logarithmic scale. Do you agree?

A. (Love) No. SAND8B3~-1617 (Staff Exhibit 73) provides the data
that IN 84-47 was based upon, The terminal block testing
invoived subjecting the blocks to successive DBA profiles,
which is of course, not realistic. 1In fact, Sandia tested

these blocks to near destruction, something that would not
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occur under the Farley-specific design basis conditions. This

ti'pe of testing resulted in very conservative values of
terminal block IRe for the first and second of the successive
DBA tests, and IRs indicative of almost complete block

degradation for the third successive DBA test.

In any event, reviewing the data for each simulated test DBA,
considering the variable of time as well as temperature, I do
not agree with the Staff'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. 1 discussed this in oral testimony. (Tr. 1211-1222).

How does the SAND83-1617 data support your conclusion that Dr.
Jacobus is in error regarding the linear relationship of 1R

ve. temperature?

(Love) This will reguire some explanation of the data. 1If
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 SANDB3I-1617, two
phases of simulated DBA testing were conducted, The

environmental temperature profile for the first phase testing
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(Phase 1) is shown on page 8 of the report and is entitled
Figure 1, Phase 1 Environmental Temperature Profile., Page 9
of the report shows the environmental temperature profile for
the second phase of tes’ ing and is entitled Figure 2, Phase 11l
Environmental Tempera..re Profile. It is important to
recognize that the hase 1 test simulated two consecutive
DBAs, and the Phase II test simulated three consecutive DBAs
for the terminal blocks included in each phase of testing. 1
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.
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For the Phase 1 test, the first simulated DBA starts at time -
and the temperature reaches ./2°C (341.6'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, after which the
post-peak cooldown to 95°'C (203'F) was initiated. After
reaching €5°C (203°'F), the second simnulated DBA was initiated
and the temperature reaches 172°'C (341.6'F) in 90 seconds.
The peak temperature was maintained on the s ond simulated
DBA at 172°C (341.6°F) for 3 hours and 10 minutes, after whi~h
a series of stepped decreases in temperature were initiateu
with temperature plateaus between steps at 161°'C (321.8°F),
150°C (302'F), 122'C (251.6'F), reaching the final plateau of
105°C (221'F). The temperature plateaus at 161°'C (321.8'F)
and at 150°'C (302'F) wev. maintaired for 2 hours, 40 minutes
and 2 hours, 50 minute., respe.tively, 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 (%%1°'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). After maintaining the temperature at
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172°C (341.6°'F) for a short period of time, the post-peak
cooldown to 95°C (203°'F) was initiated. After reaching 95°'C
(203°'F) and maintaining this temperature for approximately‘§§J
minutes, the second simulated DBA was initiated and the
temperature reached 175°C (347°'F) in 25 seconds. The second
simulated peak DBA temperature was maintained at 175°C (347°F)
for 4 hours, 2 minutes and 41 seconds, after which % was
reduced to 161° (312" .8°‘F) where it was maintained for 50
minutes. From this terperature, the final coolZlown to 95°C
(203°F) was initiated. After maintaining a temperalure o.
95°'C for less than an hour, the third simulated DBA was
initiated and the peak temperature of 149°C (300.2°F) was
reached in 10 minutes. The third simulated DBA peak
temperature was maintained at 149°C (300.2°F) for 3 hours and
20 minutes, after which a cooldown to 121°'C (250°F) was
init iated. This temperature was maintained for 3 days, ¢
hours and 49 minutes, followed by another cocldown to 104°C
(219.2°'F), where the temperature was maintained for 1 day, 5

hours and 34 minutes, prior to tunal cooldown.

In Staff Exhibits 50 and 51, the plots of Th vs. temperature,
which are non-linear, indicated as CR-151 Cowplete Plot, EB-25
Complete Plot, and States ZWM Complete Plot, were apparently
cr2ated by using I.i data recorded during the Phase I and Phase
11 fandia environmental test profiles .ver the complete time
duration of all consecutive simulated DBAs. 1In other words,
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these Staff plots of Phase 1 and Phaje 11 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 valuz of IR at a
corresponding test temperature regardless of whan in the test

temperature vse. time profile they were measured.

Since several consecutive DBAs were applied to the terminal
blocks, they experienced the same temperatures more than once,
as is evident from a review of Figure 1 and Figure 2 and ‘he
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 terminal
block. should be ~eviewed in seguential test time (i.e.,
starting a\ time .nd reviewing the IR vs. temperature as
it changes du: AREE T of .re heatup, peak, and cocldown
periods of the t. 1 !u. d temperature versus time profiles.)
This review of the ..idia 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 time.

After reviewing the Sandia data as you have explained, what

have you determined?



A.

Q100.

(Love) A review of the Sandia data from this perspective
yields an insulation resistance vs. temperature characteristic
that is linear on a sem:.-log plot for the GE and States
terminal blocks for the temperatures critical to the Farley-

specific functions.

In my cral testimony (Tr. 1211-1222), Pagc 210 (Figure Al-21)
of SAND83-1617 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 instrumentation
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
indicate a linear relationship, I will further expand on what
this data indicates by referring to additional Sandia data as

represented in SAND83~1617.

What is the additional Sandia data you are reiving on as the

basis for your conclusion?

(Love) The following are the pages from the Sandia report
which I would like to introduce:
] PAGE 129, APPENDIX 1, Five-Number Summaries of
lLeakage Current and Insulation Resistance Data

] PAGE 142, FIGURE Al-l, Box and Whisker Plot of
Insulation Resistance for TB 1, Phase 1
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PAGE 136, TABLE Al-2a, Five~Nuri.:r Summaries of
Ingsulaticn Resistance, Phase I Terminal Blocks

PAGE 137, TABLE Al-2b, Five-Number Summaries of
Insulation Resistance. Phase I Terminal Blocks

PAGE 146, FIGURE Al-5, Box and Whisker Plct of
Insulation Resistance for TB-5, Phase 1

PAGE 138, TABLE Al-2c, Five-Number Summaries of
Insulation Resistance, Phase I Terminal Blocks

PAGE 139, TABLE Al-2d, Five-Number Summaries of
Insulation Reuietance, Phase 1 Terminal Blocks

PAGE 147, FIGURE Al-6, Box and Whisker Plot of
Insulation Resistance for TB-6, Fhase I

PAGE 210, FIGURE Al~-21, Box and Whisker Plot of
Insulation Resistance for TB-~9, Phase 11 previously
entered as (APCo Exhibit 111) and {Board
Exhibit 1).

PAGE 174, TABLE Al-5e, Five-~Number Summaries of
Insulation Resistance G, Phase II Terminal Blocks.

PAGE 175, TABLE Al-5f, Five-Number Summaries of
Insulation Resistance G, Phase 11 Terminal Blocks.

&



APPENDIX 1
Five-Number Summaries of Leakage Cutrent and Insulstion Resistance Dats

Sections 4.3.3 and 4.4.2 discuss the presentation of the date in a
five-number summary format. This appendix compiles the datp in this
format in bo*h tabular and grephic form. The tabular arcangement for the

date is:
median
lower quartile upper quartile
lower extreme upper extreme
The graphic format is:

upper extreme

upper quartile

median C

lower quartile
lower extrene

The graphical presentation is commonly referred to as a box and
whisker plot for obvious ressons.
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(It should be noted that the data contained in the five-number
summary tables is the same data which is being graphically
depicted on the Box and Whisker plots as discussed in

SANDB83-1617, Sect. 4.3.3, page 40,)

A review of the data presented in these figures for the Phase
I First DR} and Second DBA, and of the data for the Phase 11
Firs* DBA and Second DBA, supports our conclusions reached on
the linearity of the terminal block IR vs. temperature
characteristic presented in the 1987 JCO. (APCe Exhibit 59).
As testifieda tc previously, the JCO used an IR vs. temperature
characteristic plec:red from Figure Al~21 based on the Tlirst

DBA.

As the temperature axis on the SAND83-1617 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
guartile, and lower qguartile IR data for temperature as
documented in the five~number sum ary 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 SANDB3-1617 data in this format

o



was only performed to assgist in the realization that the
States and GE terminal block IR vs. temperature is not non-
linear as Dr. Jacobus has in the nast contended and is still

suggesting.)

Figure IR-1, which I have included in this testimeny 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, ot SAND83~1617 =~ 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 usas the
available IR data as documented at 172°C and 95°C. Plot (B)
is for IR vs. temperature of the Second DSA cooldown and uses
the available data as documented at 172°C, 161°C, 150°C,
122°C, and 105°C. goth Plot (A) and Plot (B) were made by

drawing a line through the median data points.

Figure 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 cata also contained on Page 138, TABLE Al-2c,
and Page 139, TABLE Al-2d, of SAND83-1617 == but for terminal
block 5 (TB5). 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°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, 122°C and

~166~-



105°C. Plot (A) and (B) were made by drawing a line through

the median data points.

Figure IR-3. which I have inciuded 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 DEA and Second DBA data contained on Page 174, TABLE
Al-5e, and Page 175, TABLE Al-5f, of SAND83-1617 =-- for
terminal block 9(TB9). Plot (A) shows the IR vs. temperature
of the Phase Il First DBA cooldown frcm 175°C to 95°C using
the documented IR data at 175°C and 92°C. Plot (B) shows the
IR vs. temperature of the Phase 11 Second DBA cooldown and
uses the available data as documesnted at 175°C, 161°C and
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 SANDE3=-1617 icr terminal block
1(TBl1). Plot (C) shows the IR vs. temperature of the Phase 1
First DBA cooldown from 172°C to 95°C, and uses the available
IR data as documented for these temperatures. Plo%t (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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Q1l02.

Can you illustrate your conclusions based on this data?

(Love) Yes. A review of the IR vs. temperature plots
contained in Figures IR-1, IR-2, and IR~3 clearly shows that
the data documented in SAND83~-1617 demonstrates a terminal
block IR vs. temperature characteristic which is linear when
plotted on u semi-log scale for the cooldown period of each
simulated DBA. More significantly, it demonstrates this
chaiacteristic for each terminal block using multiple media
data points available from the Sandia Phase I and Pha<e II
Second DBAs. (The only area of non~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.)

From this, what conclusions can we draw regarding Staff
Exhibits 50 and 5) in which Dr. Jacobus has plotted IR vs.

temperature?

(Love) The non-linear plots by Dr. Jacobus, because of the
way they are based con the Sandia data, are not representative
of the terminal bl~ % performance which was demonstrated in
the Sandia testing. The Alabana Power Company plot for the GE
EB25 block (based on the Sandia data) utilized in the
November 24, 1987 JCO (APCo Exhibit 59) is actually a more

representative curve.

=]17]=




‘ Q103.

Q104.

The IR vs. temperature plot of the SAND82-1617 data is linear,
as shown in Figures IR-1, IR-2, and IR-3, for the temperaturus
of concern. Is there any other information in SAND83~1617
which also indicates that IR is linear with respect to

temperature?

(Love) Yes. In the temperature ranges of significance to the
Farley instrumentation terminal blocks, Figure 26 on page 48
of SAND83~-1617 (Staff Exhibit 73) shows a linear change in IR
vS. temperature during the coocldown periods Dbetween
temperature plateaus. Also, as discussed above, Figure 8-3 on
page 85 of NURESG/CR-3691 (Staff 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
Sandia data could not possibly support a position that our

1987 analysis was in error.

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 ohms. 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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(Love) Yes, I would. The November 6, 1973 GE Test Report was
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
gqualification basis for terminal blocks in instrument
circuits. It also was not the gualification report relied
upon for overall qualification of GE CR-151B terminal blocks
at Farley Nuclear Plant. (That gualification report was APCo

Exhibit 58),.

In this GE test referred to by Dr. Jacobus, the teiminal
blocks were subjected to elevated temperatures, 260°F - 340°F,
for approximately ten days. The profile consisted of five
temperature plateaus non-representative of the Farley DBA
profile, and involved sukjecting the teiminal 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 ir agreement with the results indicated
for the GE CR-151B and States NT/ZWM terminal blocks as

documented in SAND83~1617.

Putting the 1973 GE report aside, and returning to your

earlier conclusions, what is the significance of the linear IR
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vs. temperature characteristic of the States and GE terminail

blocks?

(Love) Characterization of the terminal blocks IR dependency
on temperature during simulated DBAs permits the use of this
characteristic in evaluating the ability of the terminal
blocks to meet the regquired instrument circuit {functions

during plant specific postulated design basis events,

You mentioned above that the second step of your logic would
be to re-lock at the Farley-specific DBAs in order to show
when the instrument loops were reguired to operate. let's
move o to this point. For starters, please explain the
Farley-specific postulated design basis events which create
the worst case environmental conditions, including

temperature, inside the containment building?

(Leve) As described in the FSAR, these worst case postulated
design basis events faccidents) are large break LOCA and large

break MSLB.

Does the containment temperature remain constant during a

postulated large break LOCA or large break MSLB?

(Love) Definitely not. The temperature vs. time response of

the containment to a large break LOCA has been shown in my
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Direct Testimony (Figure 3). In the JCO presente. in the
Novembar 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
temperature curve. (APCo Exhibit 59, Attachment 2, Bates
0064097). For the sake ot clarity and continuity in this
testimony, I have included another copy for the LOCA

Containment Temperature Profile marked as Figure 3, and have

also inciuded a copy of the MSLB Cont=:inment 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.




480

TEMPERATURE (°F)

FNP-U-H-00U

Rev. O
v The specified curve is basad
on FSAR Curve, Figure 6.2-40
LOCA INSIDE

CONTAINMENT TENPERATURE ENVELOPE

e |
-

YT YV mean i swian et s T ll' l —]—}_‘ 1l ' H:F . ] ]l
Peak Test Temperalure i ! A b : i
P::l S;:-i.led Temperature 313°F e o LHE U l:. ' B ” g : ‘u‘ '
ordia - Hil R R R
- | ' ' 0t Lt A ¥ g
8 il l i £ . l L _‘l Ayt __,,_r- _% i.‘ ! e e @ ‘]: ';H: ' I[
S EERLE LA AR Al
| \1 R S0 I R B ERT
ATIC RPS/ Esus FUNCT [ONS . 2 —1-1-+ —4+- 1l T e
. Aﬁ::;knn Aus OPERATING | ‘ !; I' ':|!§ 1 P |
el berom 1 ""““Q:-v?'___‘ RS 1H N ELAT | MR Y
§ —";r’ g Led e ConTaimmeal € asles T (“m) A - i 3 l i
: : STexled £ Filised) v L , H | o b ! '
v e b evom | . l I} | : i BERNR
v . by ConTANMmENT SPRAY | -adal | 1 ____,.__1 e s 5.1 i & e | '
i snd LTS (MAweB) ] i . 1
' . l A("’MT“(“ KE‘(S STARTED and ‘” x ! L ) 2 ~ - J4
©f MAIN STEA LWE I0LAT }1 1 c»k-\..t(mn\}ut.a..-.-. 4 — :
i FremAL ACNATION(‘W | Eomries (313 { \ ‘ |
o i{'. i MAIN STEAM | _ 1 \{K | —1 s et
s ‘ : Tiow S
g |:I H ips:.nﬁg “ | ;L“”N' _ : i |
Sl :'of i ; (11 sec) < “hmo{ ECCSJ' —___J_- 424 [l
= [ B 84 i o 8- ¥ F:-‘m Toped. To \‘Nn. : '
- . )/‘4—51“ Cts@huk) "“.1 P — ‘li:
{/" l ” AcTaalion 0.7 geconds }‘11& ecr o «[~ h\'w
| 4. . 4 : - | ;.
i | Hi
it I H
% 15T Fl ! l ‘i l
1l ! 10 | i
lil bt e -1 1 ‘I ::,
- — T ; il el
B il J| I
ot -t 11} L 3 10 105 10

o} 1Y io! ‘l‘ T 10 | ook ‘Y"VMA 3‘2

Burrebuttal Testimony Pg. 176



TEMPERATURE (°F)

FNP-0-H-060

FIGCURE 4 This curve Is based on

FSAR Curve, Flgure 6.2-11

MSLB INSIDE CONTAIMMENT
TENPERATURE ENVELOPE

§|——-I‘—"l"'1'ﬂT"" TTr TR T )T I ' TR
' | — — |1 tectno:
Peak Jpst Temperature - - il ot 3 — - : .
Peak Spacified Tempcrature J7EF 5511 | S et Test of Specified Profile
< A ATom AT “"/f SEAS § ASCT oW ATUATED AnD) SFATING - - C”:er"t'y: élt"z‘:::t;::f?::ed
R = on LUCA/MSLE Compo
S i ; 44 »:( 1.“- -~ e P ‘
S Hitt—t=HH < Besss O el g
— IR A5 e co—e —HHHI——H I
& L £ - B I lammg T Sovay 44§ RUSIE,
e e I ISR = =  imaeedisaliiey ——f -1 $l 1
441 " 4, Jica an 8 8 (l.;‘-;'?:g"-‘. T premmgn .
e 5 - (]| S it H i m
- — | TG —— T e B e - — . [ et [ - - | — - r —— :
r _...T ‘: t.‘ _..:;: el e [} el e { . R —1 = B —_— &
v . : "y‘ ~ = a sawnn] SN 0 10 )
o1 | | s iy w4 A B A0 5 : e i > 3 .
— = HIIEEERHE SRR AT —FHHIEEE
g — AN S W T —_— 1 / - - =
w2 —_— o e g e LINT monTenmils 0F R(S Coldenny
ety = o £S5 STauTed wd 3 . et PosT AlCh P T.ol
@ L CemTemaaf (.'\.:A) s i i . “To ‘i" ShaTdawn .-4 * c_ :
____..: :“: ﬂ [ = b lldq'-.(.-—'hfg(l' - '_—‘ T i g = 1:;'..“_‘ i i B ¥
Smammend fusest Jhse ep—— s gy - o - - — - it .
I clanes e W D SRS A g ‘ l"’ Covicr STorTed :"_ - 4 A b +
;:n _r‘% T : H 1 (3.5 5) -__\sx Tove maXstn _:1-: T o g
— R =E HIEEEE N i =t coem B
— -H -J -
il S St g ===
s Gae B M1 et 1 i volat rom “)-.‘ L.-."'[‘(.o;“) b -— M |- 1.
"o P AcTuaYion € Slc) e 8 i B e B
o - s i U A g, ik \ ;_;L ——; e, w2 8 ke asil
2 Vi = _.____.]_1 (Pras &) el : = & L-.‘N
TNz ATeFenfm Y =r
—++ir - | . 44+ H |
— H ; : Mt 8 55 1 =¥
" ——y—-*r Rl W W ¥ ¢ _____:4 — =+ - & =
. i . —_-—"-—' :-. 3 “:.-._ 5 i o
o e i - b K i - prag —1'—1—11 pronser o
b et LT _-_L. —— —I- _ ——1-
= i e e Bl S . B Py T K : g =
W = i . o N W Tl 5 = anala ' S - B
U= HHHIIE=E: HII= | “
Swess wall B 5 5 . il 4 e S W i T B :.:~-._:_ ——t—tF g g
e e [ e *1 R ~ . - —— : _— = .:t.—_ o e s o e P el - s §
: J
107 1’ 10 1

Surrebuttal Testimony Pg. 177









e N e st e e —— R C——

instrumentation accident mitigation functions are
acceonplished. APCe Exhibit 52, at Bates 0063IB76~0063879,
provicdes a list of the specific RPE/ESFAS instrument loops
which contained States and GE terminal blocks. 1t should be
noted that the containuent wide range pressure instrumentation
loops which .initjate containment isolation (Fhase 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 markings I have made on the profile,
the automatic RPS/ESFAS actions take "lace in less than 55
seconds and before reaching the peak LOCA temperature of
313'F. Nc manual operator action is required until switchover
of the ECCS and Containment Sprays from the RWST injection to
the containment sump 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 FKWST level which is located outside the
containment. The wide range containment sump level
instrumentation loops with terminal blocks located inside the
containment provide diverse indication to the RWST level

instrument loops.
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Next, 1 wil. discuss the large bhreak MSLB. For this
postulated pipe break on the secondery 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 the markings 1 have made on
the cnpy of the MSLB Containment Temperature Profile,
Figure 4, this action is initiated “efore 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 'Jops initiate containment
sprays and have no terminal blocks located inside the
containment building. No manual operator action is raguired
for this event until termination of safety injection which is
executed at 250 seconds after break occurrence when the
corresponding containment temperature has cooled dovn to
240'F. The in=containment instrumentation loops used for this
manual action are RCS wide range pressure and pressurizer

level.

After safety injection termination, a controlled RCS cooldown
to safe shutdown will be initiated. It is durirg 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.

This portion of the event profile, Figure 4, starts at
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approximately 400 seconds after event initiation when the

containmont temperature is 260°F, buring the rest of the

cooldown, the containment temperature continues to decrease.

It should be noted that in the November 1987 JCO (APCo Exhibit
59), safety injection termination following a large secondary
break YSLE was conservatively marked on the Composite
LOCA/MSLB Containment Temperature Envel pe, 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.

Let's turn now to the third step of your logic outlined above.
Referring now to the terminal block IR vs. temperature
characteristic demonstrated by the SAND8-1617 data (Figure
IR-3), what is the indicated terminal block IR which would
exist when the manual operator actions are reguired for each

design basis event?

(Love) For the large break LOCA discussed above, the required
manual operator action is initiated when the containment
temperature has ccoled down to approximately 170°'F. The
corresponding IR value for this temperature taken from Plot

(A) of Figure IR-~ would be greater than 2.23E8 ohms,
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For the large break MSLB the required manual operator action
is initiated when the containment temperature has cooled to
240°F. Again using Figure IR-3, the corresponding IR value

for this temperature taken from Plot (A) would be 1.8E7 ohms.

During the post-accident monitoring phase of the MSLB accident
recovery, the highest containment temperature is 260'F. Based
on Figure 1IR-3, the corresponding IR value for this

temperature is approximately 8.0E6 ohms.

What is the significance f these terminal . "»¢: M . ive?

(Love) Centrary to the conclusions reached and pr .santcd by
Dr. Jacobus during and following the 1987 EQ inspection, these
values of IR, which were determined from the available SANDS83~-
1617 documented test data, c¢aipport the value of 1E7 ohms used

in our 1987 Westingliouse setpoint calculations.

1 want to be clear on another point. 1 do not believe this
analysis of the SAND83-1617 data was necessary for
gualification of our terminal blocks., I have gone through
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, yielded very similar IR data
and was an equally valid approach to addressing terminal block

instr.ment accuracy effects,
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In the 1987 Alabama Power Company JCO (APCo Exhibit 59), what
is the significance of the value of 5E5 ohms for the terminal

block IR established by Westinghouse?

(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 SES5 ohms,
and was establishing an absolute minimum value of IR for which

the ERP setpoint values would remain unchanged.

How does this IR acceptance criteria relate to a temperature

to be used for instrument accuracy gualification?

(Love) Using Figure IR-3, Plot (A), to find the corresponding
temperature for an IR value of SE5 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 5ES 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
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on the same terminal block test data presented as Plot (A) of
Figure 1IR-3, For the JCO 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
JE4 ohms, On Attachment 2, Figure 1 (Bates 0064096), the IR
value for the endpoint temperature of 175°'C was depicted as
SE4 ohms. These endpoints were visually determined from
SANDB3~1617, Figure Al-21, page 210, and were conservatively
less than the actual median data points for the same terminal
block (TB9) as documented in SANDB3I~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
cuiL ves for the term;nal block resulted in the determination of
a limiting temperature of 296°'F for the corresponding value of

SE5 chms,

With the Westinghouse establishment of a minimum IR value of
5E5 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 during the postulated design basis harsh

environments?

(Love) The important criterion for qualification should have

been demonstration of a value of IR greater than SES chms at
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the containment temperature conditicas when the instrument
terminal blocks would be required to perform 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 NRC Staff has
acknowledged in their Rebuttal Testimony (Q/A 17, at page 24)
that the established performance specification for the

gqualification of instrument terminal blocks was SE5 ohnms,

In this light, were the GE and States terminal blocks at issue
gualified during and following the November 1987 NRC

Inspection?

(Love) Yes, because all containment temperatures at times
when the instruments were required to operate were less than

309.2°F.

As you mentioned above, the NRC Staff has finally acknowledged
that the 1987 performance specification for the instrument
terminal blocks is SE5 ohms. Nonetheless, what is the
significance to the rest of the Staff's argquments that the GE
and States terminal blocks were not gqualified even at peak-

LOCA/HELB temperatures?
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(Love) As we have discussed, gualification at peak~LOCA/HELB
i# not vequired for instrument accuracy. Nonetheless, it is
interesting to point out as an additional matter that the
SANDB3~1617 data indicates that the terminal block temperature
corresponding to SE5 ohms is 309.2'F. The peak LOCA
temperature on Farley is above 309.2'F for only seconds, and
the peak surface tempeiature of the terminal blocks during an
MSLB (considering thermal lag) is less than 300'F. Therefore,
the & x 10° performarce specification would be met for these

events.,

In the Staff's Rebuttal Testimony, at pages 42-44, Q/A 35, the
Staff is stating that there is no basis to conclude that the
RPS/ESFAS instrument loop terminal blocks will perform their
automatic actuation function prior Vo reaching temperatures
which could affect their required finction. Do you concur

with tuese statements?

(Love) Absclutely not. As shown on the actual postulated
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 4, the only signal which is
used for automatic actuation occurring after 60 seconds is

based upon the containment wide range pressure instrument
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loops. However, these instrument circuits have no terminal

blocks located inside the containmert.

Dr. Jacobus states that thermal lag is nol a valid concept for
determining the gqualified performance of terminal blocks based
again on the SAND83I~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, of SANDB3~
1617. 1 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. However, on page 42 of SAND83-1617,
first full paragraph, the concept of thermal lag as it relates
to the test chamber terminal block is described and
acknowledged. 1t appears that the correct figure showing the
thermal leg in SAND83-1617 is Figure 28 on page 50 of the
report, as described on page 42 -~ not Figure 25 as referenced

by Dr. Jacobus.

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’?

(Love) Dr. Jacobus is implying, by his simplistic example of

breathing moist air on a cold window, that a moisture film
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forming on a terminal block will result ir a rsignificant
reduction in the block 1’ regardless of the temperature of the
block. Thir is ridiculous and totally unsupportable by the
results of SANDB3I-1617.

SANDB3~1617 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 SAND83-1617
which would indicate that a moisture film -~ without the

presence of significant temperature ~- is a valid concern.

Again in the same Q/A, this time on page 44, Dr. Jacobus picks
up on the figure of & minutes from Attachment 2 to the JCO
(APCo Exhibit 59), a letter from Westinghouse, Has he drawn

a proper conclusion?

(Love) No, The Staff refers to Attachment 2 to the JCO (APCo
Exhibit 59) indicating that, 5 minutes into the event, the
LOCA conditicns have already passed the peak “emperature. 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 gnall break MSLBs. As these small b1 ak
events do not result in the worst-case design basis
containment accident profile, including temperature, they are

not the busis for qualification. Small brea.. LOCAs and MSLBs

=189~



012°c

result in less severe accident transients and will not yield

the containment peak temperatures or profiles indicated by

Figures 3 and 4,

E. Miscellaneous

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 1 SAND83~1617 test
data for the GE CR 151B and States ZWM terminal blocks in the

JCO. Do you coencur?

(Love) No. The basis for not using the Phase 1 data was
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 SAND83~1617 Phase 11
First DBA test data for the GE EB-25 terminal blocks was
correctly applied and Jjustifies our 1987 approach to

instrument terminal block functional qualification.

The Phase I testing yielded lower (or more conservative) TR
results than the Phase I1I testing. However, this data was
overly conservative and not realistic for the Farley-specific

applications. Rather than repeating all of the reasons again,
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1 will refer to Figures IR-1, IR-2, and IR-3 to provide
additional clarification of my basis for using the Phase 11
DBA data.

On Figure IR=3, 1 have plotted both the Phase I and Phase
11(2) IR ve. temperature curves for a GE EB-25 terminal block
in this f.gure. Plots (C) and (D) depict the IR vs.
temperature characteristic which results from the Phase I
First DBA and Second DBA tests, Plots (A) and (B) show the
results of the Phase 1I(2) First DBA and Second DBA tests.
From these plots ~f 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
I1(2) test. ‘"More conservative" meaning lower values of IR

vs. temperature.

The Phase 11 First DBA profile was used fuor the Alabasa Power
Company JCO (APCo Exhibit 59) since it wa. 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 ZWM ar.. 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 fact, the States 2ZWM 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 judgmen* to conclude that, if a States ZWM or GE
CR-1518 terminal block had been included in the Phase 11
testing, they would have also provided superior IR vs.
temperature perforrance 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 decision to use the GE EB~-
25 Phase I1I(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
gquestioning the meaning of my statement regarding the SANDB1~
1617 Phase 1I, 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 da*a on pages 174 and 17§ of
the SAND83~1617 report will verify this statement, A
comparison of the Phase 1 First DBA and Second DBA, and the
Phase II First DBA and Second DBA plots on Figures IR-1
through IR~3, will devict the drgradation effects of

successive DBA simulations on the tested blocks and test
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conductors. A complete review of the SANDE1-1617 report

(staff Exhibit 73) will substantiate the conclusion 1 have
expressed regarding the meaning and significance of the test
data. (See Staff Exhibit 73, at pages 33, 52, %4, 112, and

237).

Based upon all of the above, the SAND83~1617 data for the GE
EB-~25 terminal block recorded during the Phase Il First DBA
supports the gqualification of States ZWM and GE CR-151B
terminal blocks for the Farley-specific design basis accident

profiles.

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 factors relevant to the 1987 functional gualification of

the instrument terminal blocks?

(Leve) No, they are not. One example is the warnings on ERPs
that Dr. Jucobus 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 SE5 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) thie 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.

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 2F4 ohms contained
in the March 27, 1985 GE Test Report. (APCo Exhibit 58). Do

you concur with his opinion?

(Love) The Staff is attempting to draw an inference that an
IR value of 2E4 ohms means the GE terminal block is
ungualifie” In my oral testimony (Tr. 1123~-1126), 1
concluded b, ing that the single value of 2E4 ohms recorded
in the GE Test Report (APCo Exhibit 68) was sufficient.
"sufficient" in this context meant that it was not an abnormal
value of IR for the peak test temperature experienced. The IR
value meant that the block was not damaged by the peak-test
temperature and, thus, could be expected to recover IR
performance as the temperature decreases. This position is
also supported by the SANDB3I-1617 test data for the GE

terminal blocks. Therefore, depending upon plant-specific
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applications of the terminal block in instrumentation

circuits, the terminal block could be qualified for post-peak

conditions.,

Dr. Jacobus, in his Rebuttal Testimony (Q/A 5, at page 6), is
taking credit for clearly and conclusively demonstrating in
the November 1987 meeting that IR was not related to

temperature as indicated in the JCO. Do you agree?

(Love, Jones) No., 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, 1I and 111 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

Staff could not understand, or would not accept, our approach.

F. @Bimilarity Evaluation Arguments

Another topic the Rebuttal Testimony is the analysis of
similarity between the Connectron NSS-3 block tested by CONAX
and the States and GE terminal blocks at issue. (See Rebuttal
Testimony, Q/A 20-25, at page 27-34.) Are you familiar with

th.s similarity evaluation?
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(Love) Yes. We developed a documented similarity evaluation
of the cerminal blocks to support our 1987 approach to the
instrument accuracy issuc. It was included in EQ Act’'on Items
018 and 067, (MPCo Exhibit 62). We discussed it in our

Direct Testimony, pages 114-15.

One of the differences between the Connectron block and the
GE/States blocks that you addressed in Direct Testimony wae
material differences between the blocks. Why did you address

this?

(Love) Dr. Jacobus offers curious testimony on this point.
He disavows knowledge of alleged material differences.
However, we only addressed this point because the Staff raised
it in their own Order imposing the civil penalty. (Staff
Exhibit 3, Appendix A, at page 25). 1 gather from this that

Dr. Jacobus never read or supported the Order.

In any event, material differences should nct be important 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).
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The major problem Dr. Jacobus seems to be standing by now
regarding the similarity evaluation is the issue of spatial
separation between the poles of the terminal blocks. Can you

address his Rebuttal Testimony on this point?

(Love) Yes. Dr., Jacobus asserts that we "did not consider
« + +» that the step design (of the Connectron NS§-3)
effectively increases the distance Dbetween adjacent
terminals." We certainly did consider this factor ana
concluded that it was not significant for the blocks at issue.
(See 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

different fnr these terminal blocks.

Dr. Jacobus uses an extreme example of a termiral 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 similar notwithstanding the step design of the

Connectron NS&-3.

In the similarity analysis which 1 prepared to compare the
Connectron NS5-2 terminal blocks to the other pla.t-specific

terminal blocks, including States ZWM/NT and GE CR-151B blocks
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(APCo Exhibit 52), 1 prepared a table, on page 3 of 4, shoving
the center-to-center pole spacing of each block and other
relevant physical factors. 1In this tz ‘e for © e Connectron
block, 1 indicated the center-to-cenie<r spacing as 0.320
inches, which is the correct dimension from a plan view. Also
included in the similarity analysis was Attachment 3, which
provided electrical, dimensional, and physical information for
the .onnectron block. All of this information supported my
conclusion that the three types of blocks at issue were

similar,

To address Dr. Jacobus's testimony here, 1 will use
dimensional information from the similarity analysis and
explain why the step arrangement is of no significance.
Figure % is a diagram which depicts the Connectron N8§-~3 block
in plan and end views. The spacings are shown, considering
both horizontal and vertical dimensions. The vertical spacing

of the steps is not one foot, but approximately 0.50 inches.
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Ql27.

As shown or the figure, the separations betwee  terminals,
considering the step design, range from 0.50 to 0.67 inches.
These spacings are comparzble 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

teiminal blorks are dimensionally 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

terminal-to-terminal spacings).

In the Staff's Rebuttal Testimony, on pages 30-32 (Q23 and
C24), additional new issues regarding similarity of GE,
Connectron ard States terminal blocks are raised. Are any of

these new similarity issues relevant?

(Love) Dr, Jacobus, in his ansver 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 this analysis,
which was already performed in SAND83I-1617, The G6Gtates
terminal blocks (sectional blocks) were indicated on page 52
of SAND83~1617 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 demonstrate
similarity to molded blocks with Jower IR vs. temperature

characteristics.

In the answer to Staff Rebuttal Question 24, Dr. Jacobus again
expounds on the danger of drawing similarity conclusions
regarding terminal blocks which are to be cperated near their
performance limits and states thai subtle differences between
blocks can make a diffe-~~~e. Dr. Jacobus is being very vague
about what should and needs to be evaluated for a similarity
analysis. Nonetheless, 1 believe that performance is the
final proof of similarity. The IR vs., temperature data
contained in SAND83-1617 confirms similarity of performance

for the GE and States terminal blocks. The data shows that
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their performance is very sim/lar, with the States block being
superior to the GE block. A review of tne IR vs., temperature
plots for the Phase I, First DBA and Secc..d DBA as shown on
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 tte GE terminal block IR was

demonstrated in preceeding tr-timony.

G. Mr. DiBenedetto's Testimony

Mr. DiBenedetto, have you read the Rebuttal Testimeny of Dr.
Jacobus and Mr. Liuehman with respect to the Staff's concerns

on terminal blocks? What, if any, comments do you have?

(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, 1
think it is more relevant and beneficial to describe the
circumstances relating to the use of terminal blocks in the
Farley Nuclear Plant instrume:t circuits and how gualification

for the intended func’ ,n is attained and concluded.

First, statements made by Dr. Jacobus allude to an assertion
that Alabama Power Company never identified *~t what

temperatures the blocks would operate. The Company‘s pasition
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that the blocks would perform their intended 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
Peactor Protection System is designed to monitor critical
parameters of reactor operation (i.e., pressurizer level,
reactor water level, containment pressure, steam generator
water level, etc.) all of which sense changes and are pre-set
(safety limit setpoints, trip setpoints, pump actuation, valve
closure, etc.) to perform a function when one ¢r more of the
gsetpoints are sensed. The circuitry and leogic is redundant
and complex and not an issue here. Upon sensing a rapidly
changing parameter (e.g., loss of level, increase in
containment pressure, increase in radiation, etc.), the logic
system initiates a protective feature,. The protective
features range from containment isclation to activation of
cortainment spray in the case of a LOCA. All of these actions
occur within the first few seconds of the event, well before

the peak environments are reached,

Once these actions have been accomplished, the terminal blocks
are not required, nor are the instruments. However, since the
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
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the accident, the time they are recuired to function, their

accuracy remained within the specified band of +8%.

During long term cooling, defined as the operational period
where coolant injection has been terminated and switched to
coolant recirculation, post-accident conditions require
monitoring., This is a time in the accident scenaric where
containment temperatures and prassures return to near normal
conditions. Observations of terminal block behavior during
testing show that the blocks recover and very little leakage
current is observed (g.g., insulation resistance values return
to near normal). The instruments associated with these
circuits have demonstrated, through testing, that they also
perform as intended within specified accuracy limits (l.e..,
post-accident accuracy +25%). Functioning during peak LOCA
conditions is not required. The instruments and the terminal
blocks must not fail and must be capable of functiening in the
post-accident long term recovery periocd. These features have

been demonstrated.

Do you have a perspective on Dr. Jacobus's use of a qualifying

temperature drawn from the SCEW sheet?

(DiBenede! "0) Yes. He is avoidir che real issue here. The
SCEW sheet is not, contrary to statements by Dr. Jacobus, a

basis for the qualification of the eqguipment. It merely
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H. Conclusiors

Do you have any additional conclusions on this issue?

(Love, Jones) Yes. The NRC Staff is basing a "clearly shou’:
have known" finding on the issue extensively =-- if not
completely == on iIN 84~-47. However, as discussed above, this
completely ignores the 1985 basis for gqualification of
terminal biocks in .instrument circuits at Farley Huclear
Plant. That basis was documented (APCo Exhibit 20) and
avcepted prior to ‘he deadline -~ ir full awareness of the
issues that were involved in IN 84-47. This is simply an
evolutionary issue we should not be debating today in the EQ

enforcement context.

As we have explained, the Staff's position today is taken in
comp.ate 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
ha. even acknowlodged reviewing tane Sandia data post-deadline,

much less pre~deadline.

From our perspective, Dr. Jacobu i, an NRC countractor, staked
out a singular position on the issue at the 1987 inspection.
As a result, we developed the JCO in the short time after the

inspection, before the November 25, 1987 meeting. However, he
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would not accept our position in the November 1987 meeting
either, or at any subseqguent time. NRC Staff management has
never stepped in to allow an impartial, objective review of
the issue, including 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 . a2s not support a

violation.

IN 84-47 was based upon the Sandia testing and summary reports
discussed above. A thorough review of that data shows
conclusively that our 1987 gqualification basis was a valid
basis. The G3andia data, therefore, dces 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 c."not bhe
dismissed as some "after-the-fact" analysis. What we have
done here is explain again the position we toc! 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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MR, KEPKA: At this point, Your Honor, I would
like to introduce the physical evidence of the terminal
blocks at issue in this proceeding. I .ill go through these
one by one. There are several different makes and models.

The first exhibit number is APCo Exhibit 130, and
I'l1l ask that that b . handed to Mr. love.

[Exhibit proffered to Witness Love.)

MR. REPKA: We have two copies, again, of each of
these.

BY MR. REPKA:

Q Mr. Love, can you tell me what that is?

A (Witness Love] Yes. 1It's a States Company ZWM
terminal block.

Q And is that a fair and accurate representation of
the terminal blocks that -~- the States termin . blocks =~
States ZWM terminal blocks, as they have been discussef in
your testimony?

A [Witness Love] Yes, it is.

JUDGE BOLLWERK: All right.
At this point, let the record reflect that APCo
Exhibit 130 has been marked for identification.
[APCo Exhibit N¢. 130 was marked
for identification. )
MR. HOLLER: 1If I may, with the Board's

[F* mission, perhaps it would be easier to present it to Mr.
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Love and our witness could just take cuick look at them, as
well. It might make it easier.

MR. REPK:: Dr. Jacobus, I1'l]l have you look at the
same exhibit, what's been marked as licensee's Exhibit 130,
and 1'l]1 ask you the same question. 1Is that a fair and
accurate representation of a States ZWM terminal block?

WITNESS JACOBUS: Yes, it is.

BY MR. REPKA:

Q Mr. Love, the next terminal block I am handing you
has been marked as licensee's Exhibit 131. Could you
describe what that is?

A [Witness Love] Yes. This is a States Company NT
terminal block.

Q And is that a fair and accurate repre-- i1tation of
States NT blocks as discussed in your tastimony?

A [Witnese love] Yes, it is.

MR. REPKA: And I'll ask again that the same block
be handed to Dr. Jacobus, or Dr. Jacobus, have you see that?
WITNESS JACOBUS: VYes, I've seen that one. I
agree that that is a States NT block.
JUDGE BOLLWERK: Let the record reflect that APCo
Exhibit 131 has been marked for identification.
[APCo Exhikit No. 131 was marked
for identification.)

MR. REPKA: Okay.
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Our next number, obviously, is licensee's Exhibit
132.
BY MR. REPEKA:
Q Mr. Love, 1 am handing you what's been marked as
licensee's Exhibit 132. Could you explain what that is?
A (Witness Love] Yes. This is a General Electric
CR-151B terminal block.
Q And that's a fair and accurate representation of
the GE CR-151B as that is discussed in your testimony.
A {Witness Love) Yes, it is.
MR. REPKA: Dr. Jacobus, is that =--
WITNESS JACOBUS: 1 agree that's a CR-151B block.
I am not sure if that is the only CR-151 type of block that
was used in the Farley plant.
WITNESS LOVE: I'm not sure I understand the
guestion. 1Is it relation to B's or D's?
WITNESS JACOBUS: Yes.
WITNESS LOVE: CR-151B's were the terminal blocks
used at Farley nuclear plant.
WITNESS JACOBUS® But there were D's used
elsewhere?
WITNESS LOVE: No, not to my knowledge, but
instrument circuits, I am certain they were used.
MR. REPKA: Let me just get this straight.

BY MR. REPEKA:
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Q Mr. Love, you testimony is that is a GE CR-151B.
A (Witness Love] Yes. I'm only saying this is GE
CR~-151B.
MR. REPKA: And Dr. Jacobus, is there any dispute
that that's a GE -~
WITNESS JACOBUS: I agree that's a GE CR-151B.
MR. REPKA: Thank you.
JUDGE BOLLWERK: All right.
Let the record reflect that APCo Exhibit 132 has
been marked for identification,
[APCo Exhibit No. 132 was marked
for identification.)
BY MR. REPKA:
Q Mr. Love, now we're handing to you what's being
marked as licensee's Exhibit 133,
MR. REPKA: AnJd we're showing that to Dr. Jacobus,
also.
BY MR. REPKA:
Q Mr. Love, could you explain what that is?
A [Witness Love]) Yes. This is a GE, General
Electric, EB-25 terminal block.
Q Is that a fair an accurate representation of the
GE EB-25s as they are discussed in your testimony?
A {Witness Love] Yes, it is.

WITNESS JACOBUS: 1 agree.
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JUDGE BOLLWERK: All right.

Let the record reflect that APCo Exhibit 133 has
been marked for identification.

[APCo Exhibit No. 133 was marked
for identification.)

MR. REPKA: We are now handing to both Dr. Jacobus
and Mr. Love what's been marked as licensee's Exhibit 134.

BY MR. REPKA:

Q Mr. Love, can you explain what that is?

A [Witness Love] Yes. It is a Connectron NS§§-3
terminal block.

Q Mr. Love, is that a fair and accurate
representation of the Connectron NSS-3 terminal block, as
discussed in your testimony?

A (Witness Love) From the physical dimensions and
the orientation, configuration of the block, yes. I am
aware that the terminal block tested, which was a Connectron
block, in the CONAX IPS-107 report was dimensionally
equivalent to this block.

However, it was made from a different base
insulating compound, which was polysulfone. This particular
block, as it is now made, uses nylon.

So, this is a physical representaticn, but it is
not the same material. The material in the IPS~107 blocks

was polysulfone for the bulk insulating material, for the
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WITNESS JACOBUS: I have no knowledge of precisely
what was tested, but I do agree that that is currently what
Connectron sells, is an K38-3 block.

BY MR. REPKA:

Q And Mr. Love, that, I understand, is a recently-
purchased NSS-3 Connectron block.
A [Witness Love] That is correct.

JUDGE BOLLWERK: All right.

Let the record reflect that APCo Exhibit 134 has
been marked for identification.

[APCo Exhibit No. 134 was marked
for identification.)

MR. REPKA: With that, Alabama Power Company moves
the admission of licensee's Exhibit 130, 131, 132, 133, and
134 inteo evidence.

MR. HOLLER: The staff does not object to these
exhibits being moved into evidence, sir, but I would ask if
it might be helpful to this proceeding if we perhaps
rectified the question that came up in the identification of
the blocks that were employed.

To make things clear, we have no objection to
moving these exhibits into evidence.

JUDGE BOLLWERK: All right.

MR. REPKA: 1I'll just add that there is no issue
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in this proceeding as to whether NSS-3 Connectron blocks
were ever installed in the Farley nuclear plant,

MR. AOLLER: No, sir. The guestion goes to which
of the GE CR-151 blocks were installed.
JUDGE BOLLWERK: With that caveat, APCo Exhibits
130 through 134 will be received in evidence.
(APCo Exhibit Nos. 130 through 134
were received in evidence.)

Q Sitting here today, can you tell me whether you
have any knowledge of whether loop accuracy calculations for
Farley nuclear plant changed between 1984 and 19877

A [(Witness Jacobus) 1 certainly believe that the
loop accuracy calculations did chance.

Q Would those changes have included -- those
changes, I take it, would have involved the value of
insulation resistance for terminal blocks.

A (Witness Jacobus) I am not aware of what actually
happened, precisely. According to Alabama Power, it, of
course, did include that. I don't believe that that should
have been regquired to be done had it been done properly the
first time.

Q Okay. But it also included other changes, also,
to loop accuracy calculations.

A [Witness Jacobus] That is correct,

Q S0, the loop accuracy calculations involved a
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number of evolving things.

A [Witness Jacobus] That is correct, to the best of
my knowledge,

Q S0, the 1987 calculations clearly were distinct
from the 1984 calculations.

A [Witness Jacobus] They were different.

MR. HOLLER: 11 was going to ask you to clarify
which salculations you're referring to, sir, for the
witness. 1If the witness understands it, that's fine.

WITNESS JACOBUS: 1 understood.

BY MR. REPKA:

Q Just so that we're all clear here, I would like tc
refer you to a copy of 10 CFR, section 50.49. Do you have a
copy of that?

A [Witness Jacobus] I don't have that with me at
this point. I am fully famiiiar with it. 1f you read it, I
should recognize it.

Q Sectiorn 50.49(b) includes a list of electrical
equipment important to safety covered by this section. Are
you fam:  iar with that list of equipment?

A [Witness Jaccbus] Yes, I am.

Q And number one is safety-related equipment.

Number two is non-safety-related electric equipment, failure
under certain circumstances, etcetera, and number three is

certain post-accident monitoring equipment. Are you

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NW, Suite 300
Washington, D. C. 20006
(202) 293-3950



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2017
familiar with that?

A [Witness Jacobus] I am familiar with that, yes.

Q Okay.

In subparagraph 3, the certain post-a~ncident
monitoring equipment, is it your understanrding that that
includes Regulatory Guide 1.97 post-accident monitoring
instrumentation?

A [Witness Jacobus] My understanding is that that's
particularly what that section refers to.

Q And is that what we're here talking about today in
terms of the terminal blocks and instrument circuits at
Farley nuclear plant?

A [Witness Jacobus] I don't believe that it is only
that.

Q Okay.

There is other eguipment, other than post-accident
monitoring equipment, involved here.

A [Witness Jaccobus] To the best of my knowledge,
that's correct. That's what the Alabama Power testimony
says.

MR. REPKA: Mr. Jones, let me ask you to respond
to that. Are we talking about equipment other than post-
accident monitoring equipment?

WITNESS JONES: Well, we're talking about, in

addition, reactor protection system equipment, but you know,
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Court Reporters
1612 K Street, NW, Suite 300
Washington, D, €. 20006
{202) 293-2950



10
11
12
13
‘ 14
15
16
17
18
19
20
21
22
23
24

25

2018

our position is that equipment performs its function very

early in the accident, prior to seeing the harsh

environment.
So, essentially what we're discussing here and
what is at issue is post-accident monitoring equipment.
MR. REPKA: Thank you.

JUDGE CARPENTER: Mr., Repka, if I may, you and the

staff witnesses are so close, you could almost speak without

the microphones. I'm having some trouble hearing what's

going on.
MR. REPKA: 1'l1l do my best,.
WITNESS JACOBUS: Both of us or just him?
JUDGE CARPENTER: Primarily him. I can lip-read
you.
[Laughter, ]
BY MR. REPKA:
Q Mr. Luehman, in your testimony on this issue, you

have repeatedly taken the position that Alabama Power
clearly should have known of this issue because of
Information Notice 84-47. 1Is that correct?

A [Witness Luehman]) That's correct.

Q Is it your testimony that replacing the terminal
blocks in the instrument circuits was the only viable
response of a licensee to Information Notice 84-477

A [Witness Luehman] No, it is not.
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Q Have you any =-- could you help us out here, and
could you explain for me any reason, as you understand it,
why a prudent licensee would want to leave the terminal
blocks in the instrument circuits?

Do you have any knowledge of such ~-- of
considerations that may be relevant to that decision?

MR. HOLLER: Does the witness understand the
guestion?

WITNESS LUEHMAN: No, I don't.

MR. REPKA: Let me try it another way.

BY MR. REPKA:

Q Could you tell me any reason that you're aware of
or that you can think of today why a licensee may want to
leave terminal blocks in the instrument circuits, as opposed
to replacing them with Raychem splices or some other splice?

A [Witness Luehman] If they can d2monstrate that
the terminal blocks can perform the function, tnen there is
no reason to replace them.

Q Other than that, you can think of no otrer reason
why they might want to attempt to make such a demonstration.

A [Witness Jacobus] Would you like me to respond to
that?

Q I'd like Mr. Luehman to try first.

A [Witness Luehman] Well, I think, like I said, if

the -- if the terminal blocks can perform the function that
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they're required to perform and that's been demonstrated,
then there is no reason that the licensee has to replace the
terminal block, and I think that goes along with the answer
that I gave to the previous question, which is tuat 24-47
did not mandate that the licensees replace terminal blocks
if they could make such a showing.

Q Okay.

Let wme turn to your rebuttal testimony, on page
19,

Down toward the bottom of that page, you refer to
the affidavit on behalf of the Nuclear Utility Group on
environmental gualification of Mr. Noonan, DiBenedetto, and
LaGrange, and you quote them as saying that virtually all
licensees simply replaced instrumentation terminal blocks.

A [Witness Luechman] That's correct. 1 see that,
Q Okay.

So, you do not mean to imply, in guoting from that
affidavit, that because virtually all licensees did that,
that was the only possible thing licensees could do.

A [Withess Luehman] WNo.

What J meant to =~ what I =-- what I imply here is
simply that -- that it was recognized that it would be very
difficult -- most licensees would realize that it was very
difficult to qualify or adequately justify the gualification

of terminal blocks in instrument applications, and
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therefore, that's why the majority of licensees chose to ==~
to remove those terminal blocks from such circuits, and
this language would also be consistent that ary licensee
‘hat chose to leave terminal blocks in such circuits would
be on notice, through knowledge like this, that they must be
very careful in ensuring that they had adequately gqgualified
them, because the majority of their peer companies had found
that that could not be done and changed out their terminal
blocks for Raychem splices or some other device.

Q But that was not the only prudent action that
could be taken.

[Witness Luehman]) I already stated that.

Q Dr. Jacobus, are you aware of any reason why a
licensee may want to leave terminal blocks in an instrument
circuit, rather thar replacing them with splices?

A [Witness Jacobus] 1If I understand where your
gquestion is trying to go, I believe the answer to that would
be things like the fact that it's muclh easier to go in and
calibrate equipment; it's much easier to de-terminate a
terminal block than it is to cut apart a splice.

Cost would certainly be a consideration. A
Raychem splice is -~ the splice material itself is not
terribly expensive, compared to the cost of dcing the
replacement.

The outage time, the time for somebody to go in

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NNW. Suite 300
Washington, D. C. 20006
(202) 293-3950



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2022
there and do it, the exposure to the people having to do it
== those are the reasons that pop right into my mind.

Q So, there are valid operational reasons for
leaving a terminal block in an instrument circuit if you can
show it's qualified.

A (Witness Jacobus) Absolutely.

WITNESS JONES: 1I'd just like to agree with Dr.
Jacobus.

I think it's very important to take in those
factors and considerations when evaluating replacing
anything in the plant, and they can't be taken lightly and
must be evaluated thoroughly, which is what Alabama Power
Company did in making the determination that it made.

BY MR. REPKA:

Q With that, let me move forward in time to 1987 and
your review of the approach taken hy Alabama Power Company
with respect to terminal blocks. Specifically now I'm
referring to what has been marked as APCo Exhibit 52, and
that's the EQ action items, vhich was the analysis

addressing the CONAX data from Connection N8S8-31 terrinal

block.

A (Witness Jacobus) Okay.

Q And you did review this document during the
review?

A [Witness Jacobus)]) Yes, I did.
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Q And this document was discussed at the November
25th, 1987 meeting in Atlanta, was it not?

b} (Witness Jacobus] Yes, it was,

Q And during the inspection, did you talk to Mr.
Love regarding this document?

A (Witness Jacobus] I don't recall specifically
what discussions we may have had.

Q Did you talk to him about the issue of instrument
accuracy and terminal blocks at all during the inspection?

A (Witness Jacobus] I talked about it with the
licensee. I don't remember exactly who I was talking to at
various times.

Q Did you have discussions during, surrounding or at

the November 25th, 1987 meeting in Atlanta regarding this

issue?
A (Witness Jacobus] Yes, we did.
Q Is it fair to say that between those two time

frames, Alabama Power Company representatives tried to

explain their approach to you?

A (Witness Jacobus]) In terms of what?
Q In terms of its technical content and -~
A [Witness Jacobus] I mean in what --

Q -~ what they were trying to --
A [Witness Jacobus] In what form? I did not talk

to them orally, I guess you could say, at the meeting. They
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presented a JCO., 1If that's what you're referring to, yes.

) But there were no other discussions other than the
presentation?
A [Witness Jacobus]) I don't recall any telephone

calls or such where we talked about the issue, no.

Q Okay. Do you remember who made the presentation
for Alabama Power Company at the meeting?

A (Witness Jacobus] 1 believe Jesse Love made part

of it. I think Mr. McDonald spoke for a while. I'm not

certain.
Q And at that meeting and in those discussions, did
the JCO, which has been marked and admitted -- I'm referring

to the November 24th, 1987 JCO marked as APCo Exhibit %9,
That also was discussed?

A [Witness Jacobus) That was discussed in fair
detail at the meeting, yes.

Q Including, 1 take it, the basis and assumption for
-= that are documented in that JCO were explained or
attempted to be explained?

A [Witness Jacobus)]) To a certain extent, yes. I'm
not sure the entire basis for all the statements was
discussed during that meeting.

Q Do you have a copy of that document in front oi
you?

A (Witness Jacobus] APCo 597
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Q APCo 59.

A (Witness Jacobus) Yes, I do.

Q Let me ask you to turn to Figure 1, which is Bates

Number 0064083,

A (Witness Jacobus] My copy, unfortunat(ly, does
not have Bates numbers, but I believe that's the terminal
block insulation versus temperature plot.

Q That's correct,

A [Witness Jacobus) Okay.

Q Was that figure discussed at the meeting?

A [Witness Jacobus) Yes, it was.

Q Do you remember any discussion of the basis for
that curve at the meeting?

A [Witness Jacobus] Yes, I do.

Q I take it you disagreed with the curve and the
shape of the curve?

A [Witness Jacobus) VYes, I did.

Q But did you have any confusion as to what the
basis for that curve was?

A [Witness Jacobus] In terms of the fact that it
was based on the two endpoint values of insulation
resistance in the Sandia test for a particular terminal

block. I understood that perfectly.

Q And did you also understand that the two endpoints

were taken from the first ~-- what's been referred as the
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first DBA of the Phase 2 Sandia testing?

A [Witness Jacobus)] Yes, I did.

Q In the February hearings in this proceeding -- I'm
referring to transcript page 768 =-- you were asked a
question by Judge Carpenter regarding the shape of :his
curve, and one of your responses -- transcript, 768 -- Judge
Carpenter asked you, "In presenting this data to you and to
the NRC, did Alabama Power indicate that they had ignored
the data at the intervening temperatures?" Your response
aws, "They didn't explicitly s*ate that, but, of course, all
they showed was the endpoint data. So all you can assume is
that they didn't consider the remaining data."

A [Witness Jacobus] Okay. I'm not with you yet,
but I assume you've r-ad it correctly.

Q Okay. 8o your testimony at that time was that
Alabama Power Company did not consider the remaining data.
Were you referring to the remaining data from the first DBA
of the Phase 2 testing?

A [Witness Jacchus] No. 1 was referring to the
remaining data in the test report.

Q Okay. So is it your testimony that you perfectly
understood the basis for that curve, including the
endpoints, but i was your position that Alabama Power
Company ignored the remaining data from other DBAs within

that Phase 2 testing?
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A [Witness Jacobus]) No, I didn't limit it vo the
other data from the Phase 2 testing; both the Phase 1 and
the Phase 2 testing. The Phase 1 testing is the phase that
tested the actual terminal blocks that were used in the
Farley plant.

Q Judge Carpenter went on to ask you, "Did you or
anyone at the meeting," referring to the November 25th, 1987
meeting, "inquire as to why they hadn't considered the
intervening data?" And your answer, "Well, my best guess is
that the intervening data shows that it is not linear, and
that's not the answer they needed to show . "

Are you familiar with that?

A [Witness Jacobus) Okay. Yes. I have tha* right
here.

Q Were you trying to suggest in any way in that
testimony that Alabama Power Company was consciously
ignoring data in order to reach a desired result”

A (Witness Jacobus) 1 don't know .":° sure what they
were trying to do. All I can do is see the daca “nat they
have presented and show whether or net it is the proper
data.

Q Ckay.

A [Witness Jacobus] 1 cfan't -- I would really be
speculating if I went furthe- than that to say wnat their

underlying reason fo- def ig that was.
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Q Okay.

8o you had no knowledge prior to the meeting, or
subsequent to the meeting and prior to this testimony in
February, as to what Alabama Power Company's basis was for
using exclusively Phase II first DBA data in that JCO curve?

A (Witness Jacobus] Run that by me one more time,
please.

Q You had no knowledge at the meeting in November
1987, or at any time subsequent, and prior to th vestimony
in February, as to what Alabama Power Company's position was
regarding why it used only the data from the first DBA of
the Phase Il Sandia testing?

A [Witness Jacobus] There was some information in
that regard in, I believe, a memo from Mr. Love to somebody.
It may have been an attachment to the JCO that explained
that the reason they did not use the Phase 1 data. Let me
pull it out so that I am accurate in giving the information.

I believe it was Attachment 1 to the JCO, which I
believe I received separately from the JCO. The original
copy of the JCO that I received is titled Justification for
Continued Operation Unit 1 Terminal Blocks Used in
Instrument. Circuits (minus Attachment 1).

Then, at some point, I did receive Attachment 1.

I am not sure when that was, but Attachment 1, I believe,

unfortunately, I don't have Bates page numbers on mine, so I
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can't refer to it.

MR. HOLLER: 1If Dr. Jacobus could identify the
title, perhaps we could help the Board and give them the
corresponding Bates numbers.

WITNESS JACOBUS: APCO 59 is the exhibit number.

MR. HOLLER: But the title¢ of Attachment 1, just
SO we make sure.

WITNESS JACOBUS: The title of Attachment 1 is
Additional Clarification Regarding the Qualification of
States NT/ZWM and GECR151B Terminal Blocks at Farley Nuclear
Plant Units 1 and 2 and Low Voltage RPS/ESFAS and ERP
Transmitter and RTD Circuits.

MR. HOLLER: For the record, that would be Bates
No. 0064084,

WITNESS JACOBUS: Do you want to give me a copy
with the numbers on it?

MR. BACHMANN: Yes.

WITNESS JACOBUS: I believe what I would refer to
is Bates 64088. There it talks about the electrical
configuration of the Phase J test, and Alabama Power's
stated basis for not using that data.

BY MR. REPKA:

Q So you were aware of that stated basis?
A [Witness Jacobus] Yes, I was.
Q And that was explained to you at the meeting in
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November of 19877
A [Witness Jacobus)]) Yes, it was, and I did not

agree with it.

Q But you were aware that there was a basis?
A [Witness Jacobus) Yes.
Q When you referred to th attachment, you said you

weren't sure you got it at some time subsegquent. Can you
fix that a little more closely in time, and are we talking
November?

A [Wi*.. ess Jacobus]) I got it November 24th at 10:50

Q That helps immensely.

A [Witness Jacobus) Actually, I may have gotten it
November 25th at 8:34 a.m, It looks like it a~ originally
faxed to somebody November 24th at 10:50, and then probably
to me on 11/25 at 8:34.

Q But there was documented rationale for why Alabama
Power Company drew the curve the way it drew it, based on
for why they used the data they used?

A (Witness Jacobug] To a certain extent, yes.

Q You didn't agree with it?

A [Witness Jacobus]) Yes, I will accept that.

Q You referred particularly to the so-ca. 2d
"serpentine connection" in the Phase I data, is that

correct?
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A [(Witness Jacobus) 1 referred to it?
Q The discussion in here,
A (Witness Jacocbus) Yes, the discussion in here on

64088, under Electrical Configuration of Phase I Test, does
go into the serpentine configuration.

Q And that was one of the stated rationale for not
using Phase 1 data from the Sandia report?

A [Witness Jacobus] That was so stated.

Q With respect to the Phase 11 data, do you disagree
that Sandia, in fact, used successive DBAs in that testing
in their profile?

A (Witness Jacobus] It depends how you define DBA.
The intent of the testing was to expose it to the 1EEE-323
standard profile for quaiifying equipment for a single DBA
in a generic sense. In that sense, there is one DBA.

I believe Alabama Power's argument is, you can
subdivide that into three DBAs, cach of which envelopes the
Farley Plant conditions. Therefore, they consider it as
three DBAs. In fact, it was intended to represent one
generic DBA according to 323 1074.

Q In November 1987, did you understand that Alabama
Power Company had taken such a position that the Phase II
data, in fact, represented, or could be construed to be
three successive DBAs?

A (Witness Jacobus] I don't recall at this time
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those discussions exactly, what there were of those.

MR. REPKA: Let me turn to Mr. Love.

Mr. Love, in November 1987, was there any
discussion by you or anyone else from Alabama Power Company
of the Phase 11 dats, what the company's positior was with
respect to the shape of the profile?

WITNESS LOVE: Yes. 1 believe that that was
explained, and we attempted to make that basis clear.

MR. REPKA: And you explained why you used the
data from what you have cnaracterized as the first DRA in
the Phase II testing?

WITNESS 1LOVE: Yes, that is true

BY MR. REPKA:

Q Dr. Jacobus, within the Phase II iestiny. would
you agree with me that there was, because of the successive
nature of the DBAs, from one DBA to the next thare was some
terminal block degradation in performance?

A [Witness Jacobus] There appears, based on the
data, that there may have been some. There are also other

factors of which I admit Alabama Power does not have

complete access to that would tend to change that conclusion

somewhat.
For example, the data at 95 degrees C between the
first and secnond transient, the first and second transient

was not really taken exactly at 95 degrees C.
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I have brought with me some data that I was able
t: dig up that shows the actual exact remperature profiles,
if you wish to see that, and allow =~-

Q I have nc desire to see that.

MR. HOLLER: If Dr. Jacobus needs it for his
answer.

MR. REPKA: I am not sure that is really germane
to my gquestion.

WITNESS JACOBUS: Your question was, was there
degradatior.,, and one of the things that tends to imply that
there was degradation ieg looking at the straight line drawn
between the two end points from the first --

Let's use the surrebuttal testimony of Alabama
Power, and it will become somewh=2: rnre clear. If you turn
to what Mr. Love has referred to as Figure IR-3 on page 170
of his surrebuttal testimony, I think the explanation will
become somewhat more c ear.

MR. REPKA: I'm with yowu.

WITNESS JACOBUS: 1If we look at plots A and B on
that page, plot A is the first -- what has been referred to
as DBA -~ we'll use that terminology -- and plot B, which is
the second DBA, it would appear that, going from plot A to
plot B, the terminal block performance has degraded.

However, if you look at the actual temperature at

which the right end point of plot A was taken at, you will
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you know, you all are jumping from document to document.
Please be merciful. Let the Board catch up with you. Which
page are you looking at?

MR, REPEA: 1 believe Dr. Jacobus is looking at
page 170 of the surrebuttal testimony. That's a figure that
has been labeled as IR-3, insula.lon resistance versus
temperatur .

JUDGE CARPENTER: I have it now. Thank you.

BY MR. REPKA:

Q Dr. Jacobus, you were referring to the end pcints
that are showr the plot between 100 degrees C and 90
degrees C, the right side of the plot, as it were?

A (Witness Jacobus)] The data points at what's
identified here as 95 Jdegrees (.

Q And you're telling m- that the data points are
wron,, because they are not based on the real temperature.

A [Witness Jacobus] The real temperature during the
time that data was taken was not exclusively at ». degrees
C.

Q And that real temperature was or was not available
to Alabama Pover Company?

A (Witness Jacobus) That was not, the idea being,
in the test report, that 95 degreus C was chosen as the
temperature that would represent roughly .hat happens Jdaring

cooldown, and 9% degrees C, if you happen to know anything
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abont Albuguergue, you would recognize that is roughly the
saturation temperature of steam at the ambient pressure in
Albuguerque, and that was chosen as a ni-%“er to represent
“ec s1down . ™

It was never intended to be used to draw straight=-
line plots between -~ between data points., There was lots
of data at temperatures in between those points, and -~ and
there would be no need to draw that kind of a ) ne.

MR, REVEKA: Okay.

I'm going to Alabara Power Company and ask for a
response to that,

WITNESS JONES: I just want to make sure 1'm
clear, Dr. Jacobus. Are we stating here that the data in
the Sandia report is wrong?

WITNESS JACOBUS: The data is not wrong. The data
is taken -~ it's represented as a temperature of 95 degrees
C. If you're aware of gualification tests, you will know
that, when there is a cooldown between the two transients,
the temperature is not controlled.

There is no effort to contrel that, and I think,
certainly, Mr. DiBenedetto is well aware of that fact.
Because there was a desive to know what happens in the cool~
down portion of the test, Mr. Kraft chose a value of 95
degrees C to represent thet,

WITNESS LOVE: I might just add that -- 1 mean
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that's ~~ 1 guess 1'm very surprised in that the data is
recorded indicating a temperature and also indicates that
there were many, many data points at that -- at that value,
and that was the reason for dre ', the whisker plot for
having the median peint, the . -, and the upper guartile
point at th** temperature.

80, 1 ar totally confused by this at thie point,

WITNESES JACOBUS: The idea was never to take those
end points and draw a straight line. There was ample data
at interim temperatures that it was inconceivable that
somebody would -« would do such a thing.

JUDGE CARPENTER: Let's go back to how we got
started on this, which ig your comment, as I think 1 heard =~
- and I was also fumbling with papers.

The Sandia data do not demonstrate any degradation
of these phenclic/glass-filled blocks after they're exposed
to design basis accidents, harsh environments. There is no
suggestion of that.

WITNESS JACOBUS: ko, I did not say that.

JUDGE CARPENTER: Then 1 stand corrected. 1
believe you said some.

WITNESS JACOBUS: Yes,

JUDCE CARPENTER: 8o, tell me what you mean by
some.

WITNESS JPTOBUS: Well, it's very difficult to
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determine precisely. 1t would appear -~ you can look =~
referring, for example, to the figure IR-~3 on ~=- on the
surrebuttal testimony at page 170 -~ are you with me there?

JUDGE CARPENTER: 1 have the figure.

WITNESS JACOBUS: Okay.

I1f you will notice, between the two data points at
175 degrees Centigrade, the top one, at 5.92 times 10 to the
4 ==~ do you see that one?

JUDGE CARPENTER: Yes,

WITNESS JACOBUS: That was taken during the first
transient.

The lower one, at 13,67 times 10 to the 4, was
taken during the second transient, Okay?

Presumab.y, we could assume, roughly, that the
degradation between the first and the second exposure to 178
degrees C is represented by the difference between those two
points, in a rough sense.

JUDGE CARPENTER: I don't believe 1'd go gquit
that far. There may be some bounding limit on how small
these values can get., 8o, I don't think that really answers
the guestion.

Why do you not look at the block's performance at
the beginning of the exposure to the environment and the
block's performance at the end of the exposure at roughly

the same temperature?
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If you think there is a real significance in 5 to
10 degrees Centigrade that can account for several orders of
magnitude, we need to hear about it,

WITNESS JACOBUS: Okay.

I think, if I understand correctly, what you're
saying is look at the pre~test data and the post-test data
at ambient temperature?

JUDGE CARPENTER: 1In answering the question did
the test environment cause a permanent change in the block?

WITNESS JACOBUS: Right.

JUDGE CARPENTER: Does the block come back out of
it just the way it went in?

WITNESS JACOBUS: The answer to that question is
no, and let me expound on that just a little bit.

If you read in the test report, Mr. Kraft says
that there is roughly a two-order-of-magnitude permanent
wegradation in the terminal block insulation resistance from
pre-test to post-test.

JUDGE CARPENTER: Thank you. That specifies what
you meant by some.

WITNESS JACOBUS: Now, let me go on. 1 have to
finish this answer.

Those are at dry conditions. Those are not at
wet, moist conditions., The thing we're concerned about here

is what happens under wet, moist conditions. Okay?
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80, looking at the pre~test dry versus the post-
test dry gives you no idea of what happens during the high-
moisture part of *he accident, Okay?

Because the moisture on the terminal block is the
governing mechanism, the insulation resistance of the film
itself is much, much lower than the insulation resistance of
the terminal block material itself.

JUDGE CARPENTER: I can't avoid, Mr. Repka, asking
a question,.

Where in the Sandia report are there observations
to support what you just said, measurement of the bulk block
resistant when it's saturated in a steam environment and has
taken up all the water it can take and all the chemical
degradation reactions that can go on in that block between
the glass fill and the phenolic have taken place? I haven't
seen measurements of the bulk resistance of the material.

If T missed it, tell me.

WITNESS JACOBUS: Okay. The bulk resistance in
the material is very, very high. That is not a concern at
all in these proceedings., 1It's the moisture film itself,
it's a film of water on the terminal block that can form and
evaporate that is what causes the decrease in insulation
resistance. It has nothing to do per se with the block
material itself.

If the material has a resistance of ==
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JUDGE CARPENTER: You are testifying to that, and
I'm simply asking you where 1 cien find the data,

WITNESS JACOBUS: Well, there are a number of
places. 1I'll have to -~ it may take me a few minutes.
Perhaps it would be better if we do that at a recess and I
give it to you afterwards or 1 can ==

JUDGE CARPENTER: That's fine.

WITNESS JACOBUS: =~ take the few minutes now.

JUDGE CARPENTER: That's fine,

WITNESS JACOBUS: Okay.

JUDGE CARPENTER: Excuse me for interrupting, Mr.
Repka.

MR. REPKA: Are we taking a few minutes to look at
data? 1Is that where 1 understand we are?

WITNESE JACOBUS: Let me at leas! make a note.

JUDGE CARPENTER: All I did was clarify what the
word "some" meant, was my purpose.

WITNESS JACOBUS: Right. What I was trying to do
is clarify it in terms of the wet conditions, and there were
subsequent wet conditions at the same temperature at 340,
roughly 340 degrees, 172 degrees C. There were two
measurements taken at different times into the accident. So
you are looking a® data at the same temperature, but under
the wet conditions that are applicable during tbhz saccident.

JUUDGE CARPENTER: 1 think it may be useful for me
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to acknowledge that 1've probably spent 200 hours reading
Staff Exhibits 73 and 74. 1've consulted with a number of
experts on conductivity at the Bureau of Standards, et
cetera, and I'l1]l have some questions this afternoon.

WITNESS JACOBUS: Okay.

JUDGE CARPENTER: S0 those details, 1 thank you
for reminding me, but don't be surprised if I'm familiar
with them.

WITNESS JACOBUS: All right.

MR. REPKA: Judge Carpenter, are you ==~

JUDGE CARPENTER: 1 don't want to interrupt any
more.

(Laughter. )

JUDGE CARPENTER: 1 was just trying to get "some"
into some number.

MR. REPKA: 1 have no difficultly. 1 was just
trying to ascertain whether you were done.

BY MR. REPKA:

Q Let me try to get back to first principles here.
In my simpleminded kind of way, 1 just want to nnderstand, 1
mean, do you, Dr. Jacocbus, or do you not agree that, through
successive DBA cycles, there would be some degradation in
the block? Just yes or no.

A (Witness Jacobus) Yes. There may be. It is not

clearly established., A much more important factor ==
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Q Let me try something first before you tell me the
rest of the important factors. 1In your February testimony
in this hearing, there wae a discussion of again why Alabama
Power Company chose to use data only from the Phase 2 first
DBA .

A [Witness Jacobus) Okay.

Q And you said, and let me quote, "They took the
data from that first transient where there was only data
from ambient temperature in 340 degrees. The data 1 used,"
and I think you are referring here to your exhibits and
graphs in this proceeding, "was from the second traunsient
where, in addition to data at the peak temperature, there
was data throughout the range of temperatures coming back
down to essentially ambient temperatures."

Do you recall that?

A (Witness Jacobus]) I recall 1 probably said
something to that effect.

Q Okay. Judge Carpenter interjected, "S50 there is a
certain amount of hysteresic here depending on the cycle."
Your answer was, "Exactly."

De you now disagree with that testimony”®

A [Witness Jacobus) I wouldn't == I think the word
hysteresis is probably the wrong word, thinking about it
more completely.

Q well, as I understand the werd, it would be there
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is some change or effect due to what has happened to that
terminal block in preceding cycles, It's performance is
going to be affected due to what it was subjected to in a
prior cycle. Am I wrong?

A [Witness Jacobus] Okay. Hysteresis normally
refers to, for example, a calibration curve, where you do a
calibration going up in, say, pressure, and then you do the
same calibration coming down in pressure.

The difference that you get between the readings
at the same pressure on the way up and the way down are
different. 1In that sense, it is exactly tcue that there is
a hystoresis in these terminal blocks. In other words, if
you applying the steam environment and the terminal block is
heating up, the insulation resistance is much lower than
when you are drying the terminal block, for example, between
cycles, and the terminal block is cooling down and the
insulation resistance recovers. 8o, if you went up and then
came down, you would expect that the insulation resistance
or, the way up would be lower at the same temperature than it
would be on the way down.

Q Let me try it this way. If I am going to subject
to twd cycles a particular terminal block, and I go up to
temperature X and then down, then I start another cycle and
I go up to temperature X prime, and then go down, do you

expect the performance of the block between -- of X =~ at X
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A [#itness Jacobus) Whether it was or was not 1
don't think is really that relevant.

Q I'm just asking the guestion.

A [Witness Jacocbus) I would not agree with it then,
I would not agree with it now, so ==

G Was it made known to you?

A [Witness Jacobus) 28 I nentioned before, I can't
be certain of what exactly the discussions were in that
regard.

Q This hearing was not the first time you heard that
position, was it?

A (Witness Jacobus)]) That's correct.

Q there's something you just said a few minutes ago,
in your response to Judge Carpenter, ! can't resist getting
a response to from the Alavama Power Company panel. You
said, and 1 wrote this down as gqguickly as 1 could: "Bulk
resistance is not at all an issue in this proceeding. What
we're talking about is a moisture effect."

MR. REPKA: Mr. Love, would you like to respond to
that?

WITNESS LOVE: This has been the hypothesis that
Dr. Jacobus has been using ever since 1987. However, 1 have
not seen either in the Sandia documentation demonstrated
proof that the phenomena is predominated by the moisture

film and ionic conduction. Bulk conduction == the test was
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just simply not structured to conclusively prove that., 1 do
not believe that it has conclusively proved that.

WITNLSS JACOBUG: May 1 respond to that? I think
that's just . vidiculous conclusion, in looking at the
Sandia dat.., If you look at =~ {f you look at that data in
any deta 1 at all, it repeatedly says in there that the
r.istur . is the effect. It demonstrates over and over
again, reasons why that is the case.

WITNESS LOVE: May 1 just respond? 1 agree that
there are sections of the report that attempt to prove this
by analysis and various means. All I am simply saying is
that the test, itself, was not structured in a manner that
it could have been structured to demonstrate that the
effects of bulk conduction in the terminal block and also
the effects of conduction through the test leads were not
the significant contributor to the values that were being
determined.

There was no -~ the test was not stsuctured to be
able to separate those effects. 8So, what it did was it
provided data on the total effects, as recorded, of bulk
conduction in the block, bulk conduction, as it may occur
through the test leads and the conductors that were
monitoring the circuits and a2lso the effects of the moisture
film. 8o, all those possibilities exist, and there were

attempts made in analysis and documentation, to try to
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demonstrate that the moisture film was the predominant
factor in some regime.

I am simply saying that the test, itself, through
the methods that were used, did not conclusively prove tihat,
because the test was not set up that way.

WITNESS JACOBUS: I'm not sure what Alabama Power
considers conclusive proof. But, as far as we're concerned,
it was conclusively shown. We have done numerous tests of
cable lead wires, testing entire cables. The insulatior
resistance of the cable lead wires is orders of magnitude
greater than insulation resistance of terminal blocks. 8o,
the issue of cable lead wires is not an issue.

The bulk conduction through the materjal -- it's a
phencolic material. The conduction through a material like
that does not change significantly witn temperature. The
only thing left is the moisture film.

BY MR. REPKA:

Q Dr. Jacobus, did the Sandia testing include an
elevating temperature test to the terminal blocks in a non-
steam environment?

A (Witness Jacobus)] No, it did not.

JUDGE CARPENTER: Mr. Repka, may I interrupt?

Dr. Jacobu., could you give me & reference to what
you just testified to? I didn't see any reference in the

Sandia reports to what you just testifi i to.
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WITNESS JACOBUS: Okay. That's largely the same
question that you asked before that I'll look up at the
break, if you prefer, or I can do it now, if that's
acceptable.

JUDGE C*WRPENTER: No, no. I just =~

WITNESS JACOBUS: 1 mean, that's very related.

JUDGE CARPENTER: 1 just want the record to be
clear that, based on two staff oxhibits, the reader can't
learn that. Nowhere does it say see reference so and so
which shows A, that the block has negligible conductivity as
installed or as delivered; and B, that conductivity doesn't
change in the steam/sodium hydroxide environment,

WITNESS JACOBUS: That conductivity does not?

JUDGE CARPENTER: Yes. Resistance doesn't go
down?

WITNESS JACOBUS: Due to the elevated temperature,
the bulk resistivity of the block does not change
appreciably, compared to the insulation resistance of the
moisture film: i.e. it is an irrelevant parameter. If it
changes from 10 to the 10th down to 10 to the eighth -~

JUDGE CARPENTER: We're going to talk about the
conductivity and moisture rilms after a while, But I just
wanted to find out did I miss a reference? It is a very
critical data point.

WITNESS JACOBUS: It may not explicitly be in
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there. Now, there are -~ there's published data from
manufacturers that gives resistivity of phenolic asaterials
at high temperatures that you can look at. There's
published =~ well, not necessarily published data, but there
are test reports of cables, to address the issue of the lead
wires., 1 don't know if we want to continue with that one or
not, But, in terms of bulk conduction, yocu can look at the
manufacturer's data or other published data that tells you
that the insulation resistance does not go from 10 to the
12th down to 10 to the fourth, in going from ambient
temperature up to 340 degrees.

JUDGE CARPENTER: That would be remarkable if it
did.

WITNESS JACOBUS: Does not change significant
relative to the types of values ==~

JUDGE CARPENTER: 1 understand what you are
saying.

WITNESS JACOBUS: =~- that were measured in the
Sandia Test. It doesn't go from 10 to the iZth down to 10
to the fourth.

JUDGE CARPENTER: My references -~ you mentioned
those numbers as thermistors, you know. It was very
exciting when people found thermistors that changed, by
orders and orders of magnitude over a few hundreds of

degrees, It's a wonderful thermometer, this terminal block
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here, with this enormous temperature coefficient of the
film,

WITNESS JACNHBUS: Yes. 1 am not saying there is
not effect of bulk condition.

JUDGE CARPENTER: That's my only point <= that
it's an open gquestion in this record.

WITNESS JACOBUS: Okay. Fine,

BY MR. REPKA:

Q Cr vy, Before that interlude, | think you
testified that there was, in the Sandia testing, no elevated
temperature test in the non-steam environment?

A (Witness Jacobus) That's correct.

Q On page three of the Sandia test report that's
been marked as Staff Exhibit 73, it is observed that a
submergence tcest indicated, and I guote: "Only slight
difference between submerged and unsubmerged blocks, with
the submerged blocks being slightly better."

A (Witness Jacobus)]) What line are you reading from?
Okay. 1 have got it.

Q Okay. Do you see that?

A (Witness Jacobus] Yes., Keep in mind, this ia the
insulation resistance after submergence, not during
submergence.

Q After the submergence. 8o there was no meonitoring

done during the submergence itself?
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A [Witness Jacobus) Yes there as. It says -~ |if
you go back to the part in the report that refers to that, 1
can take you to that. It says the values went down to
things like 10 ohme to a hundred ohms, something like that.
I don't recall exactly the numbers.

buring the submergence. The idea in this test was
that we'l)l look at them after the submergence sc we can see
what happens when you're in a moisture environment, and you
have blocks that are positively known to be contaminated
with the spray solution,

Q Why isn't any effect from the chemical spray
observed during the Phase 11 testing?

A [Witness Jacobus) Based on the data that he
presents, he comes to the conclusion that the effect was not
s.gnificant for the configuration used in the tests.

Q And that does not, in any way, undermine your
conclusion that it is entirely & moisture film effect?

A (Witness Jacobus) 1 never said it was entirely a
moisture film ef/"ct, I said the moisture film effect is
dominant.

Q The fact that there was no effect of the chemical
sprays deocesn't change your hypothesis?

A [Witness Jacobus] There was an effect to the
chemical sprays.

Q There was or there wasn't?
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A [Witness Jacobus) 1 am thinking back to the
submergence test where there was positive contamination
imparted on the terminal blocks, and it saye the submerged
blocks were lower, on page 3 that you referred to,

1t says, "To check this result at the conclusion
of the Phase I1 environmental exposure, we conducted a
submergence experiment to obgerve the performance of
terminal blocks positively know: to be spray contaminated.
In this test three blocks ware submerged in a chemical
spray, and steam condensate solution, and three blocks vere
left unsubmerged. 1IRs in a steam environment after the
submergence were corpared. They indicated that there was
only slight differences between submerged and unsubmerged
blocks, with the unsubmerged blocks being slightly better."

Q And your testimony is, the unsubmerged blccks
means after -~ that is a comparison after you have done the
submergence, not during?

A (Witness J.cobus) That is what it says, and that
is what it was,

Q But there was no effect of the chemical sprays,
you are agreed with that, was observed?

A [Witness Jacobus) Being submerged in the chemical
sprays, or having the chemical sprays in the test?

Q Having the chemical sprays in the test?

A [Witness Jacobus] He did not identify any
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Q Would you agree with me that if bulk material
conductivity was an issue here, and I know it is y ur
position that it is not, would that result in a predictable
IR versus temperature cuive?

A [Witness Jacobus] It should. Bulk conductivity
normally follows an Arrhenius relationship of one form or
another whic!i predicts the type of plot that Alabama Power
has used in these proceedings.

Q In fact, that conclusion is supported by
instrument insulation resistance testing on cables, is it
not?

A [Witness Jacobus] For bulk conduction, that is
correct. 1 have some extremely nice plots of that effect
from the recent tests that I have completed.

Q Putting all that aside, and let's move on to
something a little more fundemental,

Would you agree with me that regardless of the
mechanism, moisture film versus bulk conductivity that a
basic IR dependence on temperature has been established?

A (Witness Jacobus) Temperature is a very important
factor, there is no doubt about it,

Q And you reviewed Alabama Power Company's
surrebuttal testimony in this proceeding, right?

A [Witness Jacobus) I have,
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Q And it is still your position that that dependence
is not linear?

A (Witness Jacobus) Linear or not, it is my
position that the two points that Alabama Power chose and
the curve that was subseguently drawn does not square with
reality, and that reality is test data from General
Electric, from Wyle, from Connectron, from data that was
taken and reported in the Sandia test that was done at
Temple University by Solomon. The reality check just
doesn't cut it.

Therefore, regardless of why it is wrong, the fact
in my mind is *that it is wrong. It doesn't really matter
why it is wrong. You have to do a veality check.

Q You are saying it is wrong. What is the it?

A [Witness Jacobus] The results of that straight
line, and using that to predict the insulation resistance
versus temperature.

Q Is it the acceptance criteria used by Westinghouse
that you believe is wrong, the 1E5 acceptance criteria?

A [Witness Jacobus) 1ES5, are we using a new value,
or "re we going to use the S5ES7

Q SES.

A [Witness Jacobus] I have never disputed that.

Q Is it the value of 1E7 that was uved in the loop

accuracy calculation that is wrong?
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A (Witness Jacobus) 1 believe that was an incorrect
value to use for the insulation resistance of terminal
blocks at elevated temperatures, yes,

Q And you believe that is wrong strictly because of
the shape of the curve?

A [Witness Jacobus] No., I believe it was wrong
because it was taken at 150 degrees fahrenheit.

Q Does it matter what temperature it was taken at,
if it truly reflects the blocks involved, and its
performance as it is used in applications at Farley Nuclear
Plant?

A (Witness Jacobus) Wait a minute. Let's get some
detail on your last statement there.

Q If you use a value of 1E7 in your instrument
accuracy calculations, and that value reflects the
performance off those blocks at a point in time in the
Farley accident scenario of when those blocks would be used,
does it matter when that value may have been taken?

A [Witness Jacobus] Yes, it matters. Of course, it
matters, you can't just say, because I fortuitously selected
a proper value, even if later on you show that value is
acceptable, which I am neot acknowledging in this matter for
the record, that does not make your original analysis
correct.

Q S0 you disagree that the proof of the original
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analysis is in the performance?

A [Witness Jacobus) 1 certainly disagree with that,
You may come to the same conclusion in a hypothetical
example, but that do2s not say that your original analysis
was correct,

Q What are we talking about here. You have to agree
with the analysis, or the results of the analysie/

MR. HOLLER: Let me ask if the witness understands
which analysis Mr. Repka was asking about now?
BY MR. REPEKA:

Q Let's talk about the APCO Exhibit 52, the analysis
based on similarity to the Connectron box, test data from
CONAX 1IPS~107 and the resulting conclusion there to use a
value of 1E7. That is the analysis I am talking about,.

A [Witness Jacobus] Do I have to agree with the
analy.is to agree with the conclusion?

Q Right.

A [Witness Jacobus) Not necessarily. If do my own
analysis, and do a licensee's work for them and come to that
conclusion, I can believe the answer without believing that
the steps that were followed to get to that answer were
appropriate.

Q So you can conceptually agree with the conclusion
without agreeing with the analysis, because the conclusion

may be supported by your own analysis?
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A [Witness Jacobus] Or somebody else's, or

whatever,

Q So the proof is in the pudding?

I3 (Witness Jacobus] No. That is not the proof of
the analysis.

Q You may disagree with the analysis, but does not
the result tend to support the original validity of an
independent engineer's analysis?

A (Witness Jacobus) No. If A implies B, B does not
imply A.

Q If A implies B, if Alabama Power Company says A
implies B, and you say, "No, A does not imply B," then a
third party says, "B is B," are you saying =--

A |Witness Jacobus] B does not imply A, Philosophy

Q Does the fact that B has been borne out, does that
not tend to enhance the credibility of the original A
implies b argument?

A [Witness Jacobus] No. That does not follow basic

philosophy It does say that the conclusion is right.

Q It saye the conclusion is right., You have agreed
with that,
A (Witness Jacobus] If you independently show that

the conclusion is right, that does not in any way imply that

the analysis is right.
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Q The implication you are drawing is that there is

only one way to get to a result?

A [Witness Jacobus]) No. Not at all.
Q S0 there are many ways ts get to a result?
A (Witness Jacobus) You could say I pulled it out

of the air. Now they later on do an analysis, and it
fortuitously comes out the same way. Therefore, pulling it
out of the air was correct,

Q Pid Alabama Power Company tell you they pulled
their answer out of the air?
(Witness Jacobus) VYou know that is not true.

Did they tell you that?

> O »

[Witness Jacobus) No.

Q Did they have an engineering basis for their
position, regardless of whether you agrzed with it or
disagreed with it?

A (Witness Jacobus) They had one written down, yes.

Q Thank you.

JUDGE BOLLWERK: We're about at the time for our
morning break. .- e we at a breaking point, Mr. Repka?

MR. REPKA: I think this is a good time.

JUDGE BOLLWERK: All right. Why don't we take 15
minutes?
[Recess, )

JUDGE BOLLWERK: Mr. Jacobus, do you have the

ANN RILEY & ASSOCIATES Ltd.

Court Reporters
1612 K Street, NNW, Suite 300
Washington, D. C. 20006
(202) 293-3950




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

2060
answer to Judge Carpenter's question? Would you like to
give him that first?

MR. REPKA: I have no objection to that. Mr.
Holler and I have discursed it, though, 1 represented that,
absent some tangent 1 don't know about, I could wrap up in a
couple of minutes, and then Mr. Holler could pick up that as
part of his redirect.

JUDGE BOLLWERK: All right. Wwhy don't we do that?
That's fine. That's no problem.

BY MR. REPEKA:

Q First question: Dr. Jacobus, phase >ne of the
Sandia testing, do you know whether or not that phase one
testing including chemical spray?

A (Witness Jacobus] No, it did not.

Q You've referred in your testimeny in several
places -~ page 19 is one place -~ and I think also this

morning to a 1973 GE test report.

A [Witness Jacobus) The page again, please?

Q Page 39 is ne page on which you referenced it.
A [Witness Jacobus] Okay. Yes,

Q I tuink 35 and 36 it's also referenced. It's a

November 6, 1973, GE test report.

A (Witness Jacobus] Yes.
Q Are you with me?
A [Witnhess Jacobus) Yes.
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Q The reference on page 39, is that also to the
November 1973 report?

A (Witness Jacobus] Yes, it is.

Q Do you know whether that test involved an
acceptable LOCA profile for qualification testing? Was the
profile uaed in that test a LOCA profile?

A (Witness Jacobus) It was intended to be, yes.

JUDGE CARPENTER: Mr. Repka, is that test report
in evidence?

MR. REPKA: That test report is not in evidence,

JUDGE CARPENTER: So, I cen't foll.w this by
looking at it,

MR. REPKA: That's not in evidence.

WITNESS LOVE: 1 don't know if it's in evidence.

MR. REPKA: No, it is not,.

JUDGE CARPENTER: May I respectfully ask whether
the parties feel that they want to make any findings with
respect to that report and, if so, whether or not it might
be desireable to have it in evidence?

MR. HOLLER: W2 ce-tainly have a copy, Judge
Carpenter, and for the staff's part, we made reference to
it, and if you would find it helpful, we can have copies
made and then introduce it on redirect or, probably more
appropriately, in our cross examination. We could do that.,

JUDGE CARPENTER: As 1 say, Mr. Holler, I deter to
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report as a basis for qualification with respect to the
instrument accuracy issue.

WITNESS IOVE: We are not, no.
BY MR, REPEKA:
Q And Dr. Jacobus =--
A [Witness Jacobus] Can I respond to ‘.. eal
quick?
Q Let me just ask you one gquestion. Then you can
respond.
A [Witness Jacobus) Okay.

Q The differerice between the States NT and the

States ZWM is not in issue in this proceeding, is it?

A [Witness Jacobus] That's corroct.
Q Okay.
A [Witness Jacobus) %kay.

He was fairly specific in saying we are not
relying on that report for purposes of instrument accuracy.
I don't know if that means we re not relying on that report
at all.

However, I think the record should note that that
report forms the basis for the statements in the
qualification report that Alabama Power was relying on at
the time of the inspection, that being the GE summary
report.

I think it's cilled an eng! 1eering memorandum or
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somat*ing, and I know it's been introduced into evidencs,

Q I believe that's a different report.

A [Witness Jacobus) 1It's a different report, but
the informaticn that is in there, though it does not
explicitly reference it, refers back to that 1973 GE test
report, and to say that one terminal -- the one report we
used as qualifica.ion and that the basis for the values in

that report, the other report that was written, we don't

rely on doesn’ . © sense to me.

Q I "'t Yy gquibble that you could -- you're
perfectly e.t something in that report as a
basis to dis: .labama Power Company's position. 1

don‘t have any quibble with that, if it's technically valid.
What I'm just asking here is was the data in that
report ured to support the Alabama Power Company's position?
WITNESS LOVE: For the issue of instrumentation
performance in the harsh environment, no,
WITNESS JACOBUS: Was it used for any purpose?
WITNESS LOVE: It was associated to the ~-- we've
also testified to the -- I believe -- the '75 report for the
electrical penetration assemblies, which documents the
withstand capability or the ability of the block to
withstand peak LOCA conditions and survive peak LOCA
conditions.

In that context, it is used, but we have not used
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it #s a basis for the performance of the terminal block;
that is, the characteristic of the block to show its
recovery or its abili.y to operate when required to operate
in instrumentation circuits at Fauley.

MR. REPKA: Does that include, Mr. Love, data with
respect to insulation resistance post-LOCA, during the LOCA?

WITNESS LOVE: That particular report indicates a
peak value of -- or the value of peak temperatures, and as
we have testified to previously, that was used as the
withstand capability parameter; in other wordc, the minimum
value that would be consistent, indicating survivability I
believe is the word I used or sufficient, I've -- I've
testified to this previously.

MR. REPKA: Okay.

WITNESS JACCBUS: Let me comment on that, if I
may.

He says that that was taken at peak LOCA
conditions.

I submit that, looking at the test report, that
was taken at lower than peak LOCA conditions, before peak
LOCA cenditions were ever attained, and in fact, it was
taken at 260 deyrees Fahrenheit, the temperature we ars not
teld the blocks are regquired to function at.

MR. REPKA: Okay.

BY MR. REPKA:
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Q So, the use you're making of 'his test report is
you believe that this test report does, in some way,
underline the power company's position on insulation
resistance and the use of terminal blocks in instrument
circuits,

A [Witness Jacobus] I think it's definitely a
contributor to doing that, yes.

Q Okay.

Now, my guestion to you, which started this whole
thing, is do you know whetheyr it was a LOCA test utilized in
that 1973 testing?

A [Witness Jacohus] I don't know what you mean by a
LOCA test. It was an exposure to elevated temperature and
pressure conditions, yes.

Q - kay.

Would that have been an acceptable gualification
profile if you were reviewing it strictly as a qualification
profile documen*?

A [(Witness Jaccbus]) For the Farley nuclear plant?
Would the profiie have been acceptable?

Q Right.

A (Witness Jacobus] 1 would have accepted that as
profile, yes.

Q Okay.

MR. REPKA: Now, I'm going to ask Mr. Love to

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NW. Suite 300
Washington, D. C. 20006
(202) 293-39%0



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2067
respond to that, the issue of the GE test report and the
applicability of the profile to the Farley --

WITNESS LOVE: Well, this was a very early GE test
that was essentially conducted by putting the blocks in a,

-

as I understand reviewing the reports, a very brie¢ report,
a couple of pages with some data. They put a terminal block
in a pressure vessel with liguid in the vessel and then
heated the liguid with CALROD heaters up to 260 degrees
fahrenheit.

No measurements were taken of the block
resistivity on the way up to 260 degrees fahrenheit. The
block was maintained at that temperature for quite some time
and then it was stepped up in temperature and values were
taken at several =-- values were taken at the plateaus, but
the prufile that was followed was not, at least in my
opinion, a profile representative of what would be
indicative of a PWR profile such as a Farley containment
LOCA or main steamline break profile.

Mr. Jacobus was testifying he would have accepted
that as a qualification profile. I can't make any statement
in regard to that, but it was not a -- it was not a typical
profile that would have been used in the '79/'80 time frame
for the purposes of simulating a design basis accident
inside the containment.

Thn other thing I would just like to add is that I
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guess I'm just surprised, because it also doesn't correlate
with any of the Sandia data, I'm very surprised that Mr.
Jacobus assumes that this is a very good report. It
doesn't, in my mind, correlate with the Sandia data very
well,

WITNESS JACOBUS: That wasn't the question. The
gquestion was would I accept it as a profiie, and the answer
was yes. If the guestion was, does the data appear to be a
little bhit conservative perhaps, the answer to that again
would be yes. However, I normally accept things that 1
believe to be conservative,

BY MR. REPKA:

Q So in your opinion, the data from that testing is
applicable to what we have here, the issue we have here?

A [Witness Jacobus] I believe it has some
applicability. I kelieve you cannot just dismiss it out of
 SEEN -

MR. REPKA: Mr. 'ove, do you believe that data is
applicable to the issue here?

WITNESS LOVE: To the instrument accuracy issue?
No.

MR. REPKA: And when you state that, did you,
guote "dismiss it out of hand," unguote?

WITNESS LOVE: Yes.

MR. REPKA: And did you have a basis for --
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WITNESS LOVE: Well, dismiss it out of hand, no.

I didn't dismiss it out of hand. Excuse me. I did not
dismiss it out of hand. I have reviewed that document. I
have looked at that document. As I said, that document was
not used for this purpose by me, but it was available to me.
I used it in a materizl evaluation of barrier strips which I
conducted back in the mid '80s, and that's probablv where
Mr. Jacobus found the document. I'm not sure. 7'm just
guessing. But I did not arrive at this conclusion without
evaluating the report and other data that we've discussed in
my testimony.

WITNESS JACOBUS: 1I think there has been some
confusion in the various proceedings here in terms of where
this report came from, where we found it. I'll try to
clarify it to the best of what I know.

This report vas found by somebody during the
inspection in a procurement file. This is the report we're
referring to that was found in a procurement file. There
ha-e been some implications in the Alabama Power Company
testimony that it was a penetration report that was found in
the procurement file. That's not the report we were
referring to, to cle.: chat up with everybody.

BY MR. REPKA:

Q I will speculate for you, Dr. Jacobus, so you can

disagree if you know ctherwise, that it may have been in the

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NNW. Suite 300
Washington, D. €. 20006
(202) 293-3950



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2070
pruocurement file as a basis for the practice of using States
NT and States ZWM blocks interchangeably. Does that sound
plausible to you?

A (Witness Jacobus] I don't know if it was == I
don't believe -- I have the similarity argument that was put
together between the Scates NT and ZWM. This report may
have been referenced in that. It was never -- this report
was never given to us in that context, to my knowledge.

Q Right. And again, that similarity was not in

issue?
A [Witness Jacobus]) That's correct.
Q On Page 36 of your rebuttal testimony --
A (Witness Jacobus] Okay.
Q -- you state, beginning on the top line, "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 station, that Bechtel would attempt to use

similarity analyses to gqualify the blocks." Do you see the

testimony?
A [Witness Jacobus] That's correct.
Q Okay. Now, you say two test reports available.

Is one of those test reports the 1973 GE test report? Which
two test reports were you referring to?
A [Witness Jacobus] I believe when I referred co =

- when I stated -- when I made that statement, I was talking
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about the GE test report of 1973 and the Sandia test report.
There is actually als~ the Wylie test report that applies
only to the States blocks, okay? So it would not fit into
the category of both of tihe exact blocks. But there is the
Wylie test of the States blocks only. There could be a
third report that would fall into a similar category.

Q Okay. The GE test report did test, you claim, the
exact blocks, and you, as you've testified ~--

A [Witness Jacvobur] Exact to within States NT/ZWM.

Q You feel that was useful and should have been
relied upon by Bechtel?

A (Witness Jacobus] I don't necessarily say that
they had to rely on that. I think it's one source =-=-

Q But you wondered why they did not.

.Y [Witness Jacobus] 1 think it's one source of a
reality check to say, is my answer right? And so I wonder
why you would go through an analysis such as this and then
not perform a reality check to see if it squares with real
data that's available on real terminal blocks under the real
conditions that we're talking about.

MR. REPKA: Mr. Love, when you did your similarity
analysis, and let's back up to the 1937 time frame, and I
believe we're talking about the similarity of the States in
GE block to the Connectron block, did you do as Dr. cacobus

just explained? Did you make a reality check?
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WITNESS LOVE: Yes, we did.

MR. REPKA: At that time, did you ~consider the
1977 GE report?

WITNESS LOVE: I believe, in terms of the package,
at least as I have it -- and I'm not sure exactly how it was
when Mr. Jacobus had looked at it, but I believe this is the
package -~ it did contain for not the purposes of instrument
accuracy, but because I referred to it for a discussion of
the NT versus ZWM, that 1973 report is in as an attachment
to this document, so, I did consider that, as well as other
factors.

MR. REPKA: 1In your engi-eering judgment at that
time, it was no%t a more persuasive document than the IPS-
107 report which you did utilize?

WITNESS LOVE: That is correct.

BY MR. REPEKA:

Q Now, Dr, Jacobus, the second report you're

referring to is the Sandia Report, Staff Exhibit 737

A [Witness Jacobus]) That's correct.

Q And the sentence we've been discussing?

A (Witness Jacobus] That's correct.

Q Now, in the Sandia testing, the exact blocks that

were used in Farley Station, that's the CR-151Bs and the
States blocks, were tested only in the Phase I test; is that

correct?
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A [Witness Jacobus) That is correct.

Q Okay, are you testifying that Alabama Power
Company should have used Phase 1 Sandia data from those
reports?

A (Witness Jacobus] My testimony is that, looking
at that data from the Sandia Report as a reality check,
leads me to the conclusion that drawing a straight line

between two endpoints from that test report was not a proper

thing to do.
Q Okay, so you are not saying that Phase 1 versus
Phase 2 data is -- you're not saying that Phase 1 is the

only data of relevance in this proceeding?
A [Witness Jacobus) I think it is in a number
senses -- Oor at least one major sense -- much more relevant

than the Phase 2 data.

Q Because it includes the exact blocks?
A [Witness Jacobus)] Yes.
Q You've reviewed Alabama Power Company's

surrebuttal testimony; have you not?

A [Witness Jacobus] I have.

Q And you've also reviewed the November 1987 JCO;
have you not?

A [Witness Jacobus] I have.

Q Let's start with the November 24th, 1987 JCO. At

that time, did Alabama Power Company explain why it used
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used in the JCO?

WITNESS ICOVE: Yes, we did.

MR. REPKA: And you rejected the Phase 1 data?

WITNESS LOVE: Yes, and for this analysis.

MR. REPKA: And did you have an engineering bacis
for that decision?

WITNESS LOVe. That was decumented in the
Attachment 1 and discussed in the January meeting on January
24, 1985. APCo Exhibit, I believe, is the correct exhibit.
That's the JCO exhibit.

MR. REPKA: APCo Exhibit 597

WITNESS LOVE: Yes. My rationale was in it.

MR. REPKA: 1In preparing the surrebuttal testimony
in this proceeding, did you again have reason to consider
the Phase 1 dJata?

WITNESS LOVE: Yes, I went back and reevaluated
and looked at the sane information I had provided before and
reconsidered the Phase 1 data.

MR. REPKA: And do you continue to believe that
the Phase 2 data is more meaningful for this proceeding than
the Phase 1 data?

WITNESS LOVE: Yes, I do.

MR. REPKA: And you have an engineering basis for
that?

WITNESS LOVE: Yes, I do. 1 have it documented.
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MR. REPKA: Has it changed since 19877

WITNESS IOVE: No, it has not.

WITNESS JACOBUS: Should I respend to that now or
wait for redirect?

MR. REPKA: 1I'll be glad to hear your response,
but let me preface it by saying that those gquestions went
entirely to Mr. Love's state of mind in what he did in 1987
and 1992, and you have knowledge regarding that, 1'l1l be
glad to hez  it.

WITNESS JACOBUS: Well, I have knowledge regarding
his basis and why his basis was not a valid one.

BY MR. RI A:

Q You disagree with his basis, I understand that.
A (Witness Jacobus] Okay, and I have stated the
basis for that.

MR. REPKA: Mr. Love, let me turn to you. Just
for the sake of the record -- and I believe this is in
documents that are in an exhibit =-- in very summary fashion,
an you outline some of the considerations that made you use
Phase 2 rather than Phase 1 data?

WITNESS LOVE: 1'll just refer to APCo Exhibit 59.
As 1 e already testified to, I haven't generated the
reasons for this. I may have tried to expand or just
clarify it wasn't clear wnat 1 have documented here, in

other words, the bases are still the same.
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One of tne primary reasons which we've already
talked about, which is discussed in Attachment 1 of APCo
Exhibit 59, was the serpentine ceonnection. 1In the Phase 1
testing, unfortunately, they -~ a direct measurement of the
insulation leakage current, pole-to-pole to the terminal
block was not made. What they were measuring was the
complete leakage path of the whole block, and then
performing an analysis on the data to correct that data for
isakage current, pole~to-pole, and in looking at the
information that was contained in the report, it appeared to
me that this was providing a very conservative several
orders of magnitude lower numbers *han the Phase 2 data.

I arrived at this conclusion by locking at the EB-
25 block which was in both the Phase 1 and Phase 2 tests. 1
have gone through this in my testimony, so I don't want to
repeat it. That was the primary reason.

There were other reasons that I have attached -~
that I have discussed in this Attachment 1 and in my
testimony. I will be glad to repeat them if anyone wants me
to.

MR. REPKA: I don't think there's any need for
that. Can you ~-

JITNESS JACOBUS: Shall I respond to that at this
point?

MR. REPKA: Sure.
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WITNESS JACOBUS: 1 remember the words. 1 don't
remember exactly the reference. But you will find in Staff
Exhibit 73, I believe in the Conclusions, =- the summary is
in the Conclusions, and there is more detail in the test
report, and I will read first what the conclusion says.

Conclusion Number 6 on page 126. Is everybody
with me?

That conclusion reads, "The comparison between the
serpentine circuit connection and the once-through
connection is consistent with expected results based on
parallel conducting path arguments and supports the
conclusion that distributed conduction occurs in the film."

I don't recall exactly where the basis is, but
there was an analysis done between the Phase 1 and Phase 2
data and that said, in general, the Phase 2 data was between
a factor of 3 and 10 higher than the Phase 1 data. That is
exactly the range that you would expect. Nominally, you
would expect a valve of 5 higher in Phase 2 than Phase 1,
but because of the great deal of uncertainty and variability
in the data ir these kinds of tests, a range from 3 to 10 is
pretty reflective of an average value of 5.

Okay, so there was an analysis done. If you would
like, I'll find the reference. The point of all that being,
of course, that it's perfectly reasonable to adjust the

Phase 1 data as I have done. It is not a several order or
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magnitude difference as Mr. Love has stated.

MR. REPKA: Mr. Love?

WITNESS LOVE: I will simply refer to the Figure
R=3 in my testimony, in which I have plotted both the Phase
1 and the Phase 2 data for an EB-25 block and all we need to
do is look at the endpoints. At the cool condition, there
is a significant difference between endpoints and perhaps
something that Mr. Jacobus had said earlier that I wasn't
aware of earlier may be contributing to that, but the data
that is presented here shows more than a factor of 3 to 10
difference between the Phase 1 and Phase 2 data on an EB-25
block.

WITNESS JACOBUS: 1Is there a reason why you're
comparing data for terminal-to-terminal insulation
resistance from one Phase, with terminal-to-ground
insulation resistance from the other phase?

WITNESS LOVE: I'm not sure ]I understand what
you're saying there.

WITNESS JACOBUS: Well, in the original JCO, you
used terminal-to-terminal data.

WITNESS LOVE: That is correct.

WITNESS JACOBUS: Now, you're ceming back and
using terminal-to-ground data.

WITNESS LOVE: The leakage paths -- 1n which test

are you referring to?
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WITNESS JACOBUS: 1In the Sandia test.

WITNESS LOVE: Which Phase?

WITNESS JACOBUS: Phase 2.

WITNESS LOVE: Which terminal block?

WITNESS JACOBUS: Terminal block 9, I believe.

WITNESS IOVE: I'm not sure I understand your ==

WITNESS JACOBUS: 1Is there a reason why you chose
to go from the terminal-to-terminal values that you used in
the JCO, to the terminal-to-ground values that are now shown
in Figure IR-37

Or was that simply an error?

WITNESS LOVE: I am not understanding you. You're
saying that the TB9 is terminal to ground and not terminal
to terminal?

WITNE ‘8§ JACOBUS: The measurements that you have
put on figure IR-3 are not terminal to terminal insulation
resistances as they're implied to be. They're terminal to
ground.

WITNESS LOVE: And they do not include terminal tc
terminal contributions as well? They are not both?

WITNESS JACOBUS: No. There were three leakage
pads on phase two. One terminal to an adjacent -- each
adjacent terminal, and from that terminal to ground. In the
JCO you used terminal to terminal.

WITNESS LOVE: That is correct.
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WITNESS JACOBUS: Now you're using terminal to
ground

WITNESS LOVE: I am using the same figure for the
IR-3 that I used for the JCO.

WITNESS JACOBUS: So, you're telling me it was an
error, because you are not aware? 1 guess we need to get
into this at this point.

WITNESS LOVE: 1I'm not sure how Mr. Jacobus is
arriving at his conclusion for the data.

WITNESS JACOBUS: You refer to page 174 and 175 1
believe of Staff Exhibit 73.

WITNESS LOVE: Which test report are we in, Phase
11?2

WITNESS JACOBUS: This is the first test report,
Phase II data, SAND 83-1617. Do you agree? Are you there?

MR. HOLLER: If I may, Dr. Jacobus? Maybe while
Mr. Love is looking at that, for the benefit of the Board
and the others, you could re-identify the document ycu're
looking at so that we can move between the two.

WITNESS JACOBUS: Okay. We're looking at two
different documents. We are looking at Alabama Power
Company surrebuttal testimony at page 170. We are also
looking at Staff Exhibit 73, which is the basis of figure
IR-3 on page 170 of the surrebuttal testimony. I am reading

from the top right-hand corner, where it szys "data
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sources." The second data source that's identified there is
identi{ied as SAND 83-1617, which is Staff Exhibit 73, page
174, And it tells the table number and page 175,

WITNESS LOVE: Okay. 1I've got it.

WITNESS JACOBUS: Page 174 and 175 says five
number summaries of insulation resistance G. 1It's also,
later on, stated that this also comes from page 210 of the
Sandia report, and that that is the same data.

WITNESS LOVE: That was my understanding when we
locked at this.

WITNESS JACOBUS: Okay. Now, let's go to page 210
of the Sandia report.

WITNESS LOVE: Okay. I am on page 210.

WITNESS JACOBUS: The title of that figure is box
and whisker plot of insulation resistance A ~-

WITNESS LOVE: O©Oh, I see what you're saying.

WITNESS JACOBUS: == for terminal block nine,
phase two. A and G are two different things.

WITNESS LOVE: Let me =--

MR. HOLLER: Please, let Dr. Jacobus finish.

WITNESS JACOBUS: A and G are two different paths.
The data that corresponds to page 210 is found on pages 158
and 159, not 174 and 175. That's part of the reason things
look better, because the IR-A data is lower than the IR =~

IR-A is lower than IR-G.
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WITNESS LOVE: I would like to explain. It
appears that in preparing this. Let me back up to the JCO.
I am going to start in '87. 1 prepared these particular
graphs as part of this testimony. And I did it to document
my logic and the basis for my 1987 JCO. In the 1987 JCO, as
wve testified to previously, we looked at page 210, which we
are referring to here, which is insulation resistance A. 1s
insulation resistance A from page 210 terminal to terminal
or is it ground?

WITNESS JACOBUS: 1It's terminal to terminal.

WITNESS LOVE: Okay. The graph that we used for
the JCO and the data that we used for the JCO, we determined
by examining this graph visually, and I believe we talked
about that last time. We did not go back to the whisker
data just because we were not a -- partly because of the
confusion generated now. 1 recognize the whisker data as a
source of data. Apparently T picked a G value instead of an
A value. Let me come back to that. It is not going to end
up being anything significant other than -- the plot I have
here is terminal to ground. I did not plot pole-to-pole.
But, let me go on with that,

The JCO, I wani. to make clear, was based on, as
we've testified and as documented in the JCO, a figure, page
210, figure Al-21, which we have testified to before. And

this graphically cepicts “hat whisker and the whisker plots
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of the median upper and lower guartile=s of the Sandia data
al each of the temperature periods when it was reported in
the phase I1 LOCA test.

In preparing my testimony, I went back and
originally =-- in fact I have those graphs here. 1 will get
those out and I'll resubmit them as evidence. I originally
plotted this from figure 210, and I will get those out. I
plotted them from the figures in this =~- the box-and-whisker
diagrams, by graphically trying to determine the numbers off
here. Then I recognized that this data was already compiled
and it would save me a lot of time.

I went into the report. Erroneously, 1 picked
apparently the G instead of A. That is an error. However,
I do have the graphs I visually prepared from for all these
same terminal blocks, IR~1 through IR-3. They do not result
in any significant difference to this. In fact, I would be
glad to ~-- other than the time involved -- I would be glad
to replot these from the information contained in the data
summaries of the box-and-whisker diagrams. And I believe
that the conclusions will end up the same.

WITNESS JACOBUS: Perhaps we should just do one
thing in that regard. Let us loock at the data point from
phase I, at the peak LOCA temperature. I believe you have
identified it as 8.52 times 10 to the third on page 170 of

the surrebuttal testimony.
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WITNESS LOVE: We're looking at peakX numbers now?

WITNESS JACCOBUS: Yes. We're looking at the peak
of the Phase I on Plot C uf the peak temperature.

WITNESS LOVE: Okay.

WITNESS JACOBUS: 8.52 times 10 to the three.

WITNESS LOVE: Okay.

WITNESS JACOBUS: Okay. Now let's get the correct
data from page 158 of the Sandia report.

WITNESS LOVE: I'm sorry, Mark, what was the
value, again?

WITNESS JACOBUS: 1It's identified on your plot as
8.52 times 10 to the three.

WITNESS LOVE: You're looking at plot C?

WITNESS JACOBUS: Plot C. 1Is everybody there?

[NOo response. )

WITNESS LOVE: You are going to the box-and-~
whisker?

WITNESS JACOBUS: No.

WITNESS LOVE: I am looking at my graph.

WITNESS JACOBUS: Everybody has your graph, we are
on plot C at 132 degrees C, you have identified the
insulation resistance as 8.52 times ten to the third.

WITNESS LOVE: Yes.

WITNESS JACOBUS: Now let's go to page 158 in

Staff Exhibit 73, for Terminal Block 9, Peak 1 at 175
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degrees centigrade.

Does everybody see that the median value is 3.42
times ten to the one?

MR. HOLLER: Dr. Jacobus, maybe you want to
describe that by the second column, or something like that*,
it might help.

WITNESS JACOBUS: Second column, Peak 1 175
degrees C for TB-1, and it is the top number represents the
median data point. Are we all together on that?

JUDGE BOLLWERK: 1Is it TB~-9?

WITNESS JACOBUS: Terminal Block 9.

Have you got that?

WITNESS LOVE: I see that. Yes.

WITNESS JACOBUS: 1If we look at the difference
between 3,42 times ten to the one, and 8.52 times ten to the
three, we see that it is roughly five. It is actually
slightly lower than five, but th temperature in the second
phase was a little bit higher, so expect it to be a little
bit less than five.

That is the type of analysis that was done when
Mr. Kraft came up with the statement that comparing Phase I
and Phase II data was within a factor of three to ten and,
therefore, it was reasonable to look at that Phase I data
and multiply it by five and you will come up with some sort

of reasonable average value for terminal-to-terminal
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insulation resistance.

That is my basis for saying ~-

MR. REPKA: Can you respond to that?

WITNESS IOVE: 1 don't have any response in regard
to that, no. I still believe that the characteristic is
linear, however.

BY MR. REPKA:

Q Looking at the Phase I data, Dr. Jacobus, again,
you have already told us that in Phase I there was no
chemical spray, is that right?

A (Witness Jacobus] That's correct.

Q In Phase I can you compare this States ZWM to GE
CRR-151B and the GE EB-25, and tell me which of those three
blocks was the poorest performer?

A [Witness Jacobus] 1 think Alabama Power has done
that in surrebuttal and with the exceptions of the peak
temperatures of 175 and 161 degrees C, I think they
identified that EB-25 did, in fact, perform with the lowest
insulation resistance of the three.

Q That would make insulation resistances based on
the EB-25 block more conservative than any IRs based on the
CR-151Bs and the GE EB-25, is that correct?

A (Witness Jacobus] I think that would generally be
a fair conclusion over the range of temperatures where you

have shown that tc be the case, which is temperatures 150
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degrees C and below.

Q The temperatures that Alabama Power Company
maintains are relevant to this proceeding?

A [Witness Jacobus) That is, indeed, the case, but
the one data peoint that was chosen from the El -25, both
points that were chosen for the B-25 are outside -~

Let me correct that, I am not sure about the low
temperature point. The high temperature point that was used
to fix one end of the plot was based on a temperature
outside that range. The other one, I am not sure what the
answer is.

I believe the other end that would not apply. 1In
fact, the EB-25 was lower at the other end.

Q In general, over those ranges, the EB-25 was the
poorer performer, or the poor end performer.

A [Witness Jacobus) Over the range less than 150
degrees C. At 175 degrees C, the EB-25 was not the lowest.

Q Would you expect to see that ranking of
performance to be the sa:7» in Phase II?

A (Witness Jacobus] I would expect to see a
reasonably similar thing, yes.

Q Apart from all those concerns, do you have any
concern as to whether the Phase II first DBA test conditions
bound the Farley profile?

A [Witness Jacobus] 1In terms of temperature and
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pressure, no,
Q So that is not an issue here?
A [Witness Jacobus] That is not an issue.

MR. REPKA: Judge Bollwerk, I have no further
guestions at this time, but Mr. Love did refer to, in the
case of that recent colloguy, certain earlier versions of a
graph, and 1 would like to reserve the opportunity to talk
to him and find out what those are, and see if we want to
move those into evidence at some point before we complete
this issue.

MR. HOLLER: The staff has no objection to that
being brought up again, subject to cross-examination.

JUDGE BOLLWERK: Certainly.

Do you have any redirect, or do you just want to
move to cross?

MR. HOLLER: No, sir. I definitely have redirect,
one of which is to address Judge Carpenter's questions. I
am looking at the time. If I could have two minutes just to
consult with the witness, we may be able to fit one in
before the lunch break, or it may prove, * continuity
purposes, perhaps tr pick up after lunch, f that is
acceptable to the Board,.

JUDGE BOLLWERK: Why don't you go ahead and do
that.

[Brief recess.]
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JUDGE BOLLWERK: What is your pleasure, Mr,
Holler?
MR, HOLLER: 1If we may, sir, Dr. Jacobus may
address Judge Carpenter's question., I think we can get that |
in before lunch, and that would put us at a good break |
point, and then return., We have one or twe other guestions
on redirect, and then we can get intu cross examination.
JUDGE BOLIWERK: All right,
MR. HOLLER: With that, sir, we've marked for
identification a» series of graphs which Dr. Jacobus wili
expl .in as we pass these out to the Board. This is for
identification a series of graphs depicting insulation
resistance versus temperature for terminal blockis marked for
identification as Staff Exhibjt Number 83,
REDIRECT EXAMINATION
BY MR, HOLJLE®P:
Q I1'1]l ask Dr. Jacobu ., if you would at this timn,
to just identify what the charts are in Staff Exhibit 83, or
should we -~ maybe Staff Exhibit 84 will be helpful.
A [Witnesr _.robus] May I look at a copy of that
for just a secund to make sure I have my copy in the same
order so we don't get confused?
[Docume; t proffered. )
WITNESS JACOBS: What I'd like to do is to use

thes2 araphs at this point to try to address Judge
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Carpenter's gquestion regarding whether it is a bulk
conduction phenomenon or som: other _henumenon like moisture
fiime as we have postulated.

JUDGE BOLIWERK: Le’ me ao one procedural thing
here. Let's let the record ref’' ct that Staff Exhibit 83
has been marved for identification,

[Staff Exhibit 83 was marked
for identification.)

JUDGE BOLLWERK: All right, sir.

“ITNESS JACOBUS: What I will do first is refer
Judge Tarpenter to a few relevant sections of the Sandia
reports, and then we'll go effectively to the bottom line
from that point in loocking at these graphs.

The relevant sections would be Staff Exhibit 72 on
Page 42. The issue of moisture films is at least ' ided to
and discussed, and the conditions -~ the therm: . ¢
conditions under which leakage currents would -._. and
evaporate is discussed,

JUDGE CARPENTER: That's the paragraph that pegins
"We hypcthesize"?

WITNESS JACOBUE: 'That'e correct. Then I'm going
to give you the basis for that . sthesis and some data that
supports that hypothesis.

I don't claim that it's absolute 100 percent

proof; 1 claim that it is our best engineering judgment, and
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or go toward evaporation, okay?

8o that's one area. Do you want to talk about
that or ==~

JUDGE CARPENTER: Since you brought it up, 1I'm
trying to understand how the steam vapor in the Sandia
exposure chamber would be limited in its condensation to
only forming a film and not forming droplets.

WITNESS JACOBUS: Oh. Okay. I think I understand

JUDGE CARPENTER: How does the water know when to
stop?

WITNESS JACOBUS: Okay. Our hypothesis is
discussed in fairly great detail beginning on Page 63 in
Volume 2. That's Staff Exhibit 74. Okay. The idea is that
you have two competing factors going on. One is you have
this film vhich may be droplets; it n«, just be a nica
uniform film. Probably it's not going to be a nice uniform
fi 1. It's likely going to have droplets that form on the
terminal blocks, drip off.

That's one of the reasons that you see fairly
great variability when you look at the five-number
summaries, ockay? You gel a droplet on there; it reduces the
insulation resistance. It drips off and the insulation
resistance comes back up a little bit, okay?

So that in fact is one of the bases for saying
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Exhibit 83 as to what it is?

WITNESS JACOBUS: The explanation of the data that
is on these plots is on the last two pages of the package.
The plots are essentially very similar to what has been put
into the APCo surrebuttal testimony as figures IR-1, 2, and
3, siniiar kinds of data. The explanation that is there is
just how the data on the plots was determined, where the
sources were,

MR. HOLLER: 1If I may suggest, it may be helpful
for the Board, the Staff w i1ld propose that Staff Exhibit 03
be entitled Staff IR Data.

WITNESS JACOBLJ: IR versus temperature data,.
Okay, so, if you look, for example, at the second page of
that data, that is simply a plot of the States terminal
block data from the Sandia test. That's the inveried
triangles along with the Alabama Power plots which are the
straight lines.

Okay, the two straight lines at the top, the lower
one represents Alabama Power straight line in the JCO, the
upper plot represents the data that is in their surrebuttal
testimor,y that they have acknowledged now is incorrect,
incorrect to what they thought it was.

MR. REPKA: 1 would like to respond to that
characterization,

JUDGE CARPENTER: Did you say the inverted
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triangle?

WITNESS JACOBUS: The inverted triangles are the
Sandia data as identified in the legend, the bottom item in
the legend. The right-side~-up triangles are also data from
the Sandia, Phase 1 testing.

JUDGE BOLLWERK: Mr. Love, did you want to say
something? j

WITNESS LOVE: Yes, I would just like to say that ‘
the data that I have plotted here is not incorre=t data. It
was for the ground path. 1It's not incorrect data.

WITNESS JACOBUS: 1It's incorrect for what you had
== it is not as it wae stated in the testimony.

WITNESS 1LOVE: 1 will say it is not the exact
value, because I thought it was pole~to-pole, however, if I
were to plot pole~to-pole, I would see a similar result and
I will indicate that -~ well, I'd like to ask some
gquestions about your factor of 5, but I'll wait until later,
if you'd like. 1I'd like to ask some guestions about that.

WITNESS JACOBUS: What you will see if you look at
IR-to~ground, versus IR, terminal-to~terminal, is the
difference in the twc straight lines that I have plotted on
the second -- on every page, all three of the first pages of
my plots. The lower plot if the correct terminal-to-
terminal insulation resistaince, tne upper plot is the

terminal~to~ground insulation resistance, which is correct
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that were not captured by that data logging every tern to 30
minutes, transient values that may have becen outside the
range of the data that is shown in the figures that I have
shown.

*f you'd like a reference to that statement, I'm
sure 1 can find 1t in a few minutes.

JUDGE MORRIS: 1['ll leave that up to you.

WITNESS JACOBUS: 1 mean, I represent to you that
that is a statement or substantially a statement that is
located in this test report, if that is sufficient. Or, if
you would prefer a reference, 1 =«

JUDGE MORRIS: 1 am happy with that.

WITNESS JACOBUS: Okay.

To go on == are you ==

JUDGE CARPENTER: To be sure I understand the
thrust of your testimony, you are making the point that
substantial variability in IR was observed?

WITNESS JACOBUS: That is correct.

JUDGE CARPENTER: Which therefore, at a minimum,
is not incompatible with your water film hypothesis?

WITNESS JACOBUS: That's correct.

JUDGE CARPENTER: With some background in
electrochemistry -~ and 1 keep looking at these electrodes
in some solution, either pure water or electrolyte, as

representing a resistance path for electrolytic conduction.
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resistance of the film?

WITNESS JACOBUS: fThat's true, depending on the
exact location of the droplet. That's correct.

JUDGE CARPENTER: Well, I haven't imagined =~- this
is brand new. 1 was surprised.

WITNESS JACOBUS: That's okay.

JUDGE CARPENTER: I haven't tried to visualize
this at all. I just wanted to be sure 1 understand what you
think this is te 'ing you.

WITNESS JACOBUS: Okay. Now, let's go one step
further, I did mention that the Phase Il page -~ the Phase
1T == the second test report, at the beginning of page 63,
gives some expl ~=tion of some potential theoretical
mechanism and a discus.ion of that mechanism of the
competing factors tnat would be going on to cause films to
form and evaporate. I don't know of you got to that section
of trhat report. That is Staff Exhibit 74,

JUDGE CARPENTER: Would I be inappropriate as
identifying that portion of the report as the salty-
fingerpcrint analysis?

WITNESS JACOBUS: No, no. This is the portion of
the report that talks about thecretical considerations of
moisture films and terminal blocks.

JUDGE CARPENTER: The sodium chloride solution, as

I recall. 1t came from a fingerprint?
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degrees C and below that were taken during a decreasing
drying out portion of an accident exposure on the same type
of block.

Okay. You see about, oh, I would say roughly two
orders of magnitude lower insulation resistance, in this
particular case, when the temperature is increasing, cs
compared to when the temperature is decreasing, down in that
range of 100 degrees C. Okay. Same terminal blocks,
roughly the same environmental conditions, except one is
heating up, one is cocoling down.

8o, in essence, the Solomon data is with a nice -
-some sort of a "nice film" present. The data at 95 degrees
C that has been used in Alabama Power's testimony, is based
on relatively dry conditions, %ecause the terminal block is
hotter than the environmental temperature, hence, films
evaporate.

JUDGE CARPENTER: Dr. Jacobus, this tendency of a
block, and the temperature difference between a block and
the ambient air, which may be saturated with water --
doesn't it depend on the dynamics, rather than simply an
equilibrium?

WITNESS JACOBUS: Yes. That's true.

JUDGE CARFENTER: In Dr. Solomon's experiments,
how fast did he increase the temperature?

WITNESS JACOBUS: It was roughly going from
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WITNESS LOVE: They were not. Okay. Sorry.

JUDGE CARPENTER: BPut your point is that you take
the view that the blocks d. have a substantial thermal lag.

WITNESS JACOBUS: Substantial in terms of that
last bit of temperature equilibration occurs very slowly as
show: on Figure 29, Page 51. And then, of course, during
the cocl~down, you see an exact reversal.

JUDGE CARPENTER: Why is there a change in the
rate of heat transfer of the type that you are describing?

WITNESS JACOBUS: Because =~

JUDGE CARPENY: R: Why isrn't it simply controllied
by ordinary lawe of heat transferv

WITNESS JACOBUS: It is, but those are very
complicated when you're talking about condensation heat
transfer.

JUDGE CARPENTER: Here, we'r2 talking about heat
transfer from the block to the surrounding atmosphere on a
time scale of hours.

WITNESS JACOBUS: That occurs by a number of =~
the short term occurs very distinctively from the longer
term differences. The short term is largely governed by
things like very rapid condensation of moisture on the

blocks as well as Lhe other operative mechanisms of heat

transfer, including conduction, convection and some probably
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S0 if the block is sitting in a cold state in a
high temperature steam environment, we're going to have
condensation on that terminal block. Conversely, when we're
cooling down, as they were in the Sandia t st -- that data
was taken at 95 degrees C and below =~ the block is now
hotter than the environment as shown by Figure 29 on Page
51. You see Thermocouple 1 is now above Thermoccuple 3. 8o
now the terminal block is hotter., So when the terminal
block is hotter than the environment, the film evaporates.

Are you with me on that?

JUDGE CARPENTER: Oh, 1 see the plot., 1I'm just a
little surprised at the thermal mass of the block.

WITHESS JACOBUS: Well, I mean, all I -- I look at
the data in Figure 29, and if 1 only saw the data up to
three hours, I might suspect that there was a persistent
bias in the thermal couple. But during the cooldown, you
see that they reverse position exactly as you would expect
to happen. 5o the terminal block temperature lags on the
way up, lags on the way down.

JUDGE CARPENTER: 1 see your point in the figure.

WITNESS JACOBUS: And, you know, when the terminal
== the theory says when the terminal block is colder than
the environment, you get condensation, hence moisture filme
of some sort, hencc reduced insulation resistance. When the

block is hotter than the environment, the film tends to
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evaporate, disappears, the insulation resistances come back
up. And that's what I believe you are seeing on the third
page of those three graphs. I don't have any other rational
explanation for that.

JUDGE CARPENTER: This point for Solomon,
identified as EB-25, what's the code that lets me look at
the Solomon portion of the report and know which block that
is?

WITNESS JACOBUS: 1If we go back to == 1 guess it
doesn't actually tell you. The very last page, it tells you
data from the Staff Exhibit 74, Sandia Report 84-0422, gives
the profile and some leakage current data. I will tell you
what page that came from and which terminal block.

It's basically a terminal block tested in the as~
received condition.

JUDGE CARPENTER: What I'm really asking is, is it
manufacturer Roman I, Model A terminal block or not? 1Is the
EB-25 the same as a Manufacturer I Model A block?

WITNESE JACOBUS: Yes, it is.

JUDGE CARPENTER: Thank you.

WITNESS JACOBUS: And that is identified -~ that
data comes from page 54.

JUDGE CARPENTER: I'm looking at page 54.

WITNESS JACOBUS: You've got the right pa.e. That

is the data.
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[ Pause., )

WITNESS JACOBUS: To go to -~ are you satisfied
with that, Judge Carpenter, or do you have additional
guestions on that?

JUDGE CARPENTER: Well, you know, 1'l1l
acknowledge, I've got some figures also. 1It's fairly
difficult for something like this which is a comparison of
data. It takes a little while to look at where it came from
and what it represents and what it doesn't represent.

But to be sure I understand, the thrust is that
it's your position that this is a clear demonstration that
increasing temperatures produced less than smaller leakage
currents than decreasing temperatures for the reason that in
the one case, the film is appearing, and in the other case,
the film is disappearing.

WITNESS JACORUS: That is our hypothesis with the
exception that you said leakage currents where I think you
meant to say insulation resistances., When the temperature
is increasing, the insulation resistances tend to be lower
than when the temperature is decreasing. I think you used
leakage current for which the cpposite effect holds, because
leakage currents and insulation resistances are inversely
related.

JUDGE CARPENTER: I accept your correction if I

misspoke. But the basic thrust is that one can discern
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whether or not it's a film mechanism by looking at the
dynamics of rising and falling temperatures?

WITNESS JACOBUS: 1Is your question; can you do
that?

JUDGE CARPENTER: I think that's what you're
telling me.

WITNESS JACOBUS: T think that's appropriate.

JUDGE CARPENTER: Fine, I understand,

WITNESS JACOBUS: One more point that you may wish
to look at that gives further evidence that moisture films
are important, is in Staff Exhibit 74, again, looking at
those plots that begin on page 54 and are summarized on page
60,

Looking particularly at the summary on page 60, we
see that a terminal block that was dipped in saturated salt
solution and then dried and then exposed to a steam
environment, has about an order of magnitude higher
insulation resistance than a terminal block tested in a
steam environment as received,

Okay, that tends to support that -~

JUDGE CARPENTER: Could it he otherwise?

WITNESS JACOBUS: Excuse me?

JUDGE CARPENTER: Could it be otherwise. You dip
the block in saturated sodium chloride and transfer to the

block, a substantial guantity of conducting ions, could it
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be otherwise? It ¢ uldn't become smaller, could it?

WITWESS JACOBUS: No, it could not become smaller,
It could stay roughly the same if, for example, bulk
conduction thiough the terminal block was the dominant
mechanism contributing to leakage currents. 1 mean, we're
seeing an order of magnitude change due to some effect, and
presumably it's due to this calt solution that was put on
the blocks,

If the effect of moisture films were small
relative to the effect of bulk conduction through the
terminal blocks, then adding this sodium chloride solution
may not appreciably change the -- should not change the bulk
conductivity of the terminal block. The sodium chloride is
only going to affect the surface conductivity.

JUDGE CARPENTER: Well, Dr. Jacobus, you know,
you're testifying as to what you think the truth of the
matter is, Whether it will stand scrutiny, I don't know,
and I'm certainly not going to respond at this point, but it
does seem to me, it does depend on the magnitudes of the two
quantities, as to whether one clearly dominates the other or
not,

WITNESS JACOBUS: That's true.

JUDGE CARPENTER: And. having loaded it with
saturated sodiur chloride which, from an intellectual point

of view is interesting, I don't really know that LOCAs
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involve saturated sodium chloride.

WITNESS JACOBUS: Right,

JUDGE CARPENTER: 8o, from the point of view of
just trying to understand the . nism, that's fine. But
it seems such a violent thing to a. to the block in terms of
its electrical resistance. "ut to say that, well, now, this
proves that it must be a film; it could be otherwise, you
know?

It's known that sodium chloride solutions conduct,

WITNESS JACOBUS: So, I'm not purporting to state
that the mechanism could not change if you destroy it with
conducting ions. I think that's your point. But, clearly,
with the sodium chloride on there, the surface is
contributing very strongly, and, in fact, clearly, the
surface is then dominant,

Clearly, with the scdium chloride solution having
been dried off of there, and dumping steam on it, in that
case, clearly, the surface is dominating. We can't
necessarily say that the surface was therefore dominating in
the other care, 1 think that's your point.

JUDGE CARPENTER: That's my point. You got the
expectable results.

WITNESS JACOBUS: That's true. I think, looking
at all the evidence put together, there is nothing that

would tend to indicate that that is not the case, and there

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NNW. Suite 300
Washington, D. C. 20006
(202) 293-394%0



. ANN RILEY & ASSOCIATES, Ltd

b - £ N \

{




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

2115
individgally." Does that mean there was some way of being
able to look at the resistance of an individual terminal
block?

WITNESS JACOBUS: Let me explain two things.
First, your question, or it wasn't necessarily formed in the
phrase of a gquestion about how you could go from the
serpentine configuration to terminal~to-terminal, and also
give you a little bit of historical basis of why that
serpentine configuration was used.

JUDGE CARPENTER: Let's take the specific case,
and make it very clear. Of four resistances with a
resistance value of one, and one resistance with a
resistance value of ten, and all I know is the aggregate
resistance in a parallel circuit.

WITNESS JACOBUS: That's correct.

JUDGE CARPENTER: How do I tell which one was ten
and which one was one?

WITNESS JACOBUS: Let me put that in a little
better perspective. The answer is, you don't, clearly.

However, we have five individual leakage paths
between adjacent terminals of a terminal block. The same
geometry, the same environmental conditions, the same
everything that we know of that might be relevant, except
for these little dynamic effects that might be going on,

and, therefore, we would expect that R-1 through RR~-5 would
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probably be the same, roughly.

That is the analysis that Mr. Kraft did between
the Phase 1 and the Phase 1] data, and he said, yes, it is
roughly correct. It is between three and ten, five is,
therefore, a pretty good number,

All these effects you are talking about, maybe you
have & droplet on one, and not on another one. That tends
to affect thingn.

In essence, what you are doing is averaging out
those effects and, in fact, realistically you are getting a
non-conservative estimate of what the minimum of those five
is.

Takiny your example, if you have four ones and a
ten, the number you would concerned with knowing in on=, not
ten, because, in some sense, we are trying to look at the
worst that it might be. We are not trying to look at the
best that it might be because we are trying to gualify a
piece of equipment.

S0 we want to have an idea of what the worst is,
and if you have your 1 ohms and your 10 ohm, you are going
to conclude that the average is something like 1.25. That
is above four of them and only below one of them.

JUDGE CARPENTER: Dr. Jacobus, don't belabor this,
please.

What I am really interested in is why Table 8 says
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that Phase 1 terminal blocks are powered individually. How
was he able to dc that?

WITNESS JACOBUS: This only had to do with making
terminal~to-ground insulation resist.nce measurements.
During the Phase I all of the terminal blocks were not on
the insulatirg standoffs as they were in Phase II. 1In Phase
11, we could make individual terminal-to-ground leakage
current surements that could not be made in Phase 1I. In
Phase 1 .1l we could get is the aggregate of the leakage of
every terminal~to-ground.

Looking at the terminal blocks powered
individually was to look at each terminal block to ground
individually for leakage current to ground.

80 he powered up one because that is the only one
that has any power., Everything that is leaking to ground
has to be coming from that one.

JUDGE CARPENTER: Given that this is not the
average five, or what-have-yosu, but it is a pretty good
approximation of what the particular block is doing, I
looked at these -~

WITNESS JACOBUS: 1 think you are not exactly with
me on that. This is not looking at individual terminals to
ground,

JUr . ARPENTER: Individual blocks.

WITNESS JACOBUS: 1Individual blocks, that each
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block has three powered terminals that would be leaking to
ground.

JUDGE CARPENTER: That is not the same as the
thing we were talking about earlier, the serpentine multipie
block circuit. Do I understand that?

+ITNESS JACOBUS: The serpentine connection was on
each individual block, all of the blocks -~

JUDGE CARPENTER: Each block was examined
separately, even though multiple paths from the blcck might
have ka2en looked at?

WITNESS JACOBUS: That is coirect for termiral-
to-terminal behavior. Throughout the test it was looking at
terminal~to-terminal behavior on each block in a serpentine
configuration.

The data in Table 3 is lookinyg at each block
individually to ground because that data was not available
when all of the blocks were powered at the same time because
there is onl one ground line to the test chamber.

JUDGE CARPENTER: Is it true then thac Dr.
Solomon's "bservations didn't include leakage to giound but
only terminal to terminal, or did they include leakage to
ground?

WITNESS JACC S: His included terminal to
terminal and terminal to the grournd plate of the terminal

block, if the terminal block had a ground plate.
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* . example, the States block that has been
admitted . as a ground plate. The terminal block that he was
using, the one that 1 am referring to, was an EB-25 block.
He measured only tarminal-to~terminal data. That is the
same measurement that was made in the Phase II Sandia data
on the EB-25 terminal blocks.

That's the same data that was used tou draw the
straight-line plots that Alabama Power used in the "0 and
then again in the surrebuttal testimony.

JUDGE CARPENTER: To be speciti., 1f you would
turn to Fuge 53 of Staff Exhibit 74.

WITNESS JACOBUS: Page?

JUDGE CARPENTER: Fifty-three,

WITNESS JACOBUS: Fifty-tnree. Okay. Okay. I'm
on Fage 53 of Staff 74.

JUDGE CARPENTER: Rignt. Look at Table 5-2. It
says ypical leakage current data.

WITNESS JACOBUS: Yes.,

JUDGE CARPENTER: Usually when I read that, I'll
be a little facetiocus and say it means it's the best data
the investigator got, but that's beside the point.

Anyway, they have this typical leakage current
data. To come down to the very specific and, to me,
confusing issue, this is the typical leakage current data

under Dr. Solomon's conditions, and his experimental set-up
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except for the exponent, which is a factor of 1,000
different. Solomon finds milliamps and Kraft finds =-- I'm
sorry ~- Solomon finds microamps and Kraft finds milliamps.
I'm either comparing apples and oranges inadvertently or

there's something I don't understand.

WITNESS JACOBUS: well, I mean

JUDGE CARPENTER: And this, of course, is very
Gifferent from your comparison on Page 3 of Staff 83.

WITNESS JACOBUS: Keep in mind now, I am =~ 1
think it would help if you look back at the previous two
figures. All I'm comparing is what Alabama Power has used
in testimony to what Solomon got, okay?

JUDGE CARPENTER: 1'm not challenging your
figures. 1I'm saying can you help me understand, as I read
this report just as a reviewer, why there's this apparent
difference --

WITNESS JACOLJS: Okay.

JUDGE CARPENTER: =~ that's a little bit bigger
than the variability in the observation.

WITNESS JA”..BUS: Okay. First, let's look at
roughly the numbers. We have in one case 86 degrees with
about, say, .03 milliamps in Soiomon's test. That's Table
5-2 on Page 53 of Staif 74.

JUDGE CARPENTER: Yes. I have it.

WITNESS JACOBUS: Okay. You have .03 milliamps.
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The difference of the means.

WITNESS JACOBUS: Yes., 1It's on the order of ten
to 100, I think., If we ~- let's cee, I believe there is ~
- [Pause. ]

WITNESS JACOBUS: Unfortunately, I haven't plotted
up ail of the EB-25 data from the Sandia test. But if we
plotted that on this insulation resistance versus
temperature plot, you would see that the data from Solomon's
test is not radically different from the data in the Sandia
test in looking at the extrapolation of the data that Sandia
took versus Sclomon's data.

JUDGE CARPENTEP: Well, that speaks to my
guestion, but the comparison wasn't made in the course of
Mr. Kraft writing his reports. So, you see, I'm at a
disadvantage simply looking at one table and another table.

I will say I'm very prejudiced by my ecucation and
experience in measuring conductance of electrolytic
solutions, ne* under LOCA conditions, but 85 is not so wild
for me and my seat-~f-the-pants temperature coefficient of
the order of two percents per degree, riot ten percent and
not any larger number than th~t.

WITNESS JACOBUS: Let me give you one more
important distinction between the data in Table 8 and
Solomon's data.

JUDGE CARPENTER: Fine.

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NNW, Suite 300
Washington, D, C. 20006
{202) 293-3950



10

11

12

14

15

16

17

18

19

20

21

22

23

24

25

2124

WITNESS JACOBUS: That's the serpentine
configuration that accounts for a factor of five. Keep in
mind that the measured values in Table 8 are based on the
serpentine configuration. Solomon's were strictly terminal
to terminal. 8o we expect right off the bat for the data in
Table 8 to be a factor of five higher than the data in
Solomon's tert.

WITNESS LOVE: I just had one question on that. I
guess I'm curiocus, how do we tell in this data when the data
was adjusted and when it wasn't adjusted by a factor of
five?

WITNESS JACOBUS: None of the data in Mr. Kraft's
report was adjusted. The adjustments were all made in my
re-plotting of the data in that report.

HWITNESS LOVE: So all of the data in the document
here is not adjusted data?

WITNESS JACOBUS: 1It's not adjusted. 1It's clearly
stated that its' based on the serpentine configuration where
there are five parallel paths.

WITNESS LOVE: Just a gquastion.

WITNESS JACOBUS: Fine.

JUDGE BOLLWERK: I think we're -- 11 you have
nothing else that you want to say at thi< roint, we're ready
to take a luncheon break.

WITNESS JACOBUS: 1If Judge Carpenter has no more
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gquestions, I'm -~

JUDGE CARPENT1ZR: 1 have a number of more
guestions, but I'm also hungry.

[Laughter. )

JUDGE CARPENTER: And I'm more rational after 1
eat.

[ Laughter. ]

JUDGE BOLLWERK: Let me just ask one question of
Mr. Holler. You said yesterday you thought you huad about
two hours of cross. 1Is that still true, or can you give me
a ball park?

MR. HOLLER: Yes, sir, at the out-side. We may be
able to econom.ze on that, but at the out-side, I would like
to at least resarve that.

JUDGE BOLLWERK: All right. Why don't we come
back at 1:45, then. We stand adjourned until 1:45

[Whereupon, at 12:35 p.m., the hearing recessed

for lunch, to reconvene this same day at 1:4% p.m.)
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[1:45 p.;: )

JUDGE BOLLWERK: I think, at this point, we're
ready to begin with the staff's cross examination on this,
relative to the surrebuttal testimony on terminal blocks.

MR. HOLLER: Thank you, sir. I assume Dr.
Carpenter hadn't more questions? I was not clear about that
when we left, when we left whether h2 had additional
guestions to ask Dr. Jacobus on the Sandia report.

JUDGE CARPFNTER: I thought I would let you do
yours first.

MR. HOLLER: Thank you, sir.

CROSS ('XAMINATION

BY MR. HOLLER:

Q If I may, sir. During your testimony this
morning. gentlemen, had some testimony offered that would
seem to indicate that the equipment of issue here was not
(b) (1) equipment -- 10 CFR 50.49(b) (1) eguipment.

Let me ask you this guestion. You are certainly
not sugges*ing that the terminal blocks at issue here are
not associated with instrument that was required to be
qualified i iccordance with 10 CFR 50.49(b)(1)?

A [Witness Love] 1Is this in reference to the RPS
instrumentatinn?

MR. REPKA: Do the witnesses need a copy of the
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rules to answer that guestion?

WITNESS LOVE: Well I believe (b)(1) is the part
that -- that's the general rule on components.

BY MR, HOLLER:

Q Yes., sir. Just so you're clear on what the
guestion is -~ is the 10 CFR 50.49 in all power phzse, the
Commissions regulations require environmental qualificaticn
of the electrical eguipment important to safety covered by
this sertion, and then lists safety-related electric
equipment ~~ equipment that is relied upon to remain
functional during and following design basis events, to
ensure that these three items, one of which is the
capability to prevent or mitigate the consequences of an
accident,

Quite simply, my gquestion to ycu, sir, is you
don't disagree that this is the recu ation that applied to
the instrumontation circuits for which the terminal blocks
are at issue here?

A [Witness Tove] It refers to the -- there are
actnally two functions at issue here. The first function at
issue, I suppose, from what we have already done in this is
the reactor protection system SFAST portion, which is the
pre-peak condition of the LOCA or main steamline break
profile. That portion of the equipment, or the instruments

that are required for reactor protection system and SFAST
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temperatures have reached near ambient ccnditions or near
normal conditions?

A [Witnesec Love) 1It's on -- the post-accident
monitoring is after peak conditions have been obtained and
the operator responses are required as the temperature is
reapproaching the cooldown or re-.pproaching the ambient
conditions, yes.

Q Okay. Well, that doesn't quite -- it comes clouse
-- you've said that it's post-peak. I don't disagree with
that., But, I was asking you if, after post-peak main steam
line break conditions and approaching == if 1 was still =--
and I'll refer to your testimony on page 181. 1I'll let you
get there first.

A (Witness Love] Oxkay, I'm there.

Q Let me start with a fresh question, just so that
we know where we are at. 1Is it not your testimony that some
of the instrumentation circuits that employed terminal
blocks are -- would have been -- well, I'll phrase it this
way, because they're no longer in there -- but, at the tiue,
1987, the time of the inspection, that those instrumentation
circuits were required to function at 260 degrees
fahrenheit?

A [Witness Love) Yes., Some of them were requir.d
to function at 260 degrees fahrenheit.

Q And when they were functioning, would you call
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that during the design basis accident?

A [Witness Love] I cornsider this complete profile
that we're referring to here in my testimony on page 181,
which is the reference to the main steamline break
temperature envelope -- I consider that total profile the
design basis accident for main steamline break. Thut is
correct,

Q Okay. 1Is it fair to say then the requirement to
environmentally qualify those instrumentation circuits is a
requirement of 10 CFR 50.49(b)(1)7?

A (Witness Love] 1It's (b)(1l) and (b)(3): (b)(1) on
the front, (b)(3) on the back.

Q We're still not together. Are you telling me
then, sir, that with regard to, pardon me, their requirement
to function at 240 degrees -- it's your testimony now that
you require that to be a post-monitoring =-- a post accident
monitoring function?

A [Witness Love] I am simply saying that there are
two aspects discussed in 10 CFR 50.49.

Q We are guite cl=ar on that, sir.

A [Witness Love) And the post-accident monitoring
portion of or function of the instrumentation occurs after
peak containment temperature conditions.

The RPS /SFAST conditions o:xcur prior tc attaining

peak accident conditions.
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Q Is it your testimony, sir, that anything after the
peak acciadent temperature condition is a post-accident
monitoring condition?
A [Witness Love] Yes.

MR. HOLLER: Let me ask NRC panel if they have a
response on that.

WITNESS JACOBUS: Well, basically, the post-
accident monitoring is intended for monitoring, not, as 1
understand it, for functions where you're going to take
action in response to that. Post-accident monitoring is
things like high range radiation monitor where you may be
taking some actions, however, that is not a primary
mitigation function.

The action that has to be taken at 240 to 260
degrees, as I understand it, is a primary mitigation
function and therefore falls under (b)(1).

WITNESS LUEHMAN: The only thing I would add to
what Dr. Jacobus has said is, also that the -- whether you
will or not actua’ly take some action, you have to have the
ability during that Jeriod =-- you may have to have the
ability, depending upon the eguipment, to monitor those
conditions so that you can take action.

The action may not have to occur if things --
everything goes a certain way, out there may have to be

action to have some other mitigaticn happen. So, I don't
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Q Is it your test.mony then, sir, that with regard
te the main steam line break, the required operator action
of terminating safety injectiow it not an action that's
required to prevent or mitigate ‘he consequences of the
accident?

A [Witness Love]) I'm not stating that., What I am
stating is, in the context of -- I'm trying to define what I
believe is intended by separating the two in the rule.

I mean, if it was all the same, thern I don't
understand wny the rule has a separation. It could all be
listed as (b) (1), as opposed to (b) (1) and (b)(3). Manual
operator action =-- all of the actions, as I've testified to,
which are required to mitigate this event, main steam line
break, occur automatically. They do not require any
operator action.

Those automatic actions will . 2sult in the
reduction of the pre-containment temperature as shown on
this graph on page 177. The only operator action for *he
main steam line break which is required, is to terminate
safety injection.

The instrumentaticn that he would use to terminate
safety injection must be capable of providing him the
information needed at a temperature much less than peak
accident conditions.

Q And it's your testimony that --
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A [Witness Love] And that is the post-accident ==~
that is the required post-accident monitoring
instrumentation for this event.

Q Okay, now, Mr. DiBenedetto has testified in part
of the surrebuttal testimony that post-accident monitoring
is when tempcratures have returned to near normal
conditions. I paraphrase. I believe that's on page 205 of
your testimony, sir.

A (Witness DiBenredetto] It is.

Q The paragraph begins, "During long term cooling
defined as the operaticnal period where coolant injection
has been terminated and switched to coolaiit recirculation,
post-accident cunditions require monitoring. This is the
time in the ac~ident scenario where containment temperatures
and pressures return to near normal conditions."

And is it your testimony now, sir, that, in fact,
that 240 degrees where this action on the main steam line
break is required and where, in fact, the temperature will
increaso to 260 degrees after that action is taken, is part
of the long term cooling covered by 10 CFR 50.49(b) (iii)?

A [Witness DiBenecetto] 1 maintain that that is a
peint in time after the transients when the transients are
returned back to normal conditions. I'in not sure that I
could quantify 240 or 260 as near to ambient conditions, but

it's in the recovery end of the accident, yes.
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legal position?

MR, HOLLER: No, I'm asking if the panel is aware,
technically.

MR. MILLER: The reason we're here is that we take
the position that 10 CFR 50.49 hadn't been violated. I'm
not trying to be cute, but that's the guestion you asked.

MR. HOLLER: So it's clear for the panel in the
jues._wi, -+ 're distinguishing between a violation of (b) (i)
Yl * b iclaaon Of (B)(111)s

BY MR, HOLLER:

Q Let me try it this way, just so it's clear: 1Is it
fair to say that your position =-- your testimony is that the
gualification of terminal blocks, specifically, the
qualification of terminal blocks in instrumentation circuits
that are used as part of the termination of safety injection
at 240 degrees Fahrenheit, should be addressed as the
necessity to cgualify a po-t-accident monitoring -=- or,

rather, the requirement addressing post-accident monitoring?

A [Witness Love)] Yes.
Q Have I confused you?
A [Witness Love] No, you haven't confused me. As I

indicated on this graph, that is the post-accident
xonitoring phase of the transient. That is when manual
operator actions --

In other words, the reactor coolant system, the
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accident that we have postulated here has been mitigated by
the automatic actions of the RPS and SFAST system. This is
the time now, the recovery phase of the accident, where the
operator will be looking at the conditions of the reactor
coolant system, and at which point he can control the
remaining cooldowns to save shutdown. That is the post-
accident monitoring phase of the event.

MR. HOLLER: I will ask the panel if they have a
response to that?

WITNESS JACOBUS: Perhaps we should clarify
exactly what we mean, up to what time is the azcident, and
when the post-accident starts. Up until now, don't think
everybody has been on common ground in talking about those
terms.

MR. REPKA: Judge Bollwerk, I am not sure I see
the relevance of any of this discussion. Wwhether or not it
is a violation of Bl or B3, I think the basic point is, as
the witnesses have well testified, is that the
instrumentation is not regquired, at least in the post-
accident phase, until after peak conditions. Whether that
is Bl or B3, I am at a loss.

MR. MILLER: That is not a fact gquestion, that is
a legal question.

WITNESS LOVE: There is a whole separate issue

identiried as Regulatory Guide 1.97. Are we saying we ar-
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going to move all this stuff into that arena now instead of
EQ?

I am not sure what we are trying to do here.

JUDGE BOLIWERK: There is an objection pending.

Let's see what Mr. Holler has to say.

MR. HOLLER: I think we _re trying to determine if
the Alabama Power Company's technical testimony is that this
equipment required qualification under Reg Guide 1.97 the
equipment that was addressed by Reg Guide 1.97.

WITNESS JONES: Let me try to answer that.

MR. REPKA: Before you do that, Mr. Jones, 1 would
say tuat I think that has been asked and answered.

Mr. Jones, go ahead.

MR. HOLLER: The answ — to that is that --

JUDGE BOLLWERK: Let him answer.

WITNESS JONES: The NOV states the reason for the
violation, and I am referring back to our answer and APCO's
position regarding the viclation, and APCO denies the
alleged violation.

MR. HOLLER: Let me move on.

BY MR. HOLLER:

Q Is it fair to say that your understanding of when
the terminal blocks were required to functicn as of November
30th, 1985, was at the initiation of the accident, to have

the capability to survive the peak LOCA conditions, and then
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to function during the long-term cooldown after the
termination of the accident?

A [WiLness Love] We have testified to that in more
detail but that is, in general, correct.

Q Is it your testimony, sir, that that was the
understanding of the NRC?

A (Witness iove) Pre-'85, yes, sir.

Q Is it fair to say, too, in your testimony that you
have pointed out a number of times, at your meeting in
January of 1984 with the NRC, that you told the NRC that you
were going to use the post-lLOCA insulation .<sistance, or
current leakage data measured in the Wyle Test Repcrt for
calculation of EOPs?

A [Witness Love] That is correct.

Q Inherent in that question is, it is clear that
they were taking post~-LOCA conditions, 70 to 120 degrees,
something on that order?

A (Witness Love] That is correct.

Q I will ask you, would it be unreasvnable that tlie
NRC understood that you did not require the instruments
until post-LOCA == strike that -- that you did not require
the instruments until cooldown condition that that would be
consistent with taking IR measurements between 70 and 120
degrees?

MR. REPKA: That guestion confuses me, but I
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think it calls for speculation as to what was in the NRC's
mind, and we don't have anybody here from the NRC who was
there,

BY MR. HOLL

.
.

Q Let me phrase it to you this way then, sir, as an
engineer, it you knew that instrumentation circuits were not
required until temperatures had returned to, using Mr,
DiBenedetto's words, near normal conditions, it would be
unreasonable o apply insulation resistance values taken at
70 to 120 degrees in calculating the instrument error caused
by that?

A [Witness Jones] If I may try to answer that,
since I was at the meeting.

Q I was asking the electrical engineer, but please
go ahead, whoever wants to go first.

A (Witness Jones] I didn't mean to interrupt.

Q Either cne.

A [Witness Love] Again, let's put ourselves in the
time frame uf the 1987 meeting, in the time frame of the
1984 meeting, you are asking me for my opinion as an
engineer, my opinion as an engineer, at that time, is, I was
aware, although certainly not to the level of detail that I
may be aware todayv, but I was aware of information
indicating that terminal block insulation resistance does,

indeed, recover with temperature, and that it is varying
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with temperature ir a post-accident type of environment.

I believe that information, and knowing that the
block recovery is very significant as the containment
temperature cools down, was the common base of knowledge
between ourselves, in the January 1984 meeting, and the NRC
staff members that were at that meeting, and 1 do not
believe that there was anything indicated that was refuting
the fact, including the 1E-8447 information as it was then
understood.

It indicated a dependence on temperature, and that
there was a recovery of insulation resistance as the blocks
cooled down.

So for the post-accident monitoring
instrumentations -- and I might add, in the context of this
meeting, I recall that there was a lot of discussion about
Reg Cuide 1.97 because this was another regulation that the
power company was trying to comply with at that time.

In this meeting, since Reg Guide 1.97 also imposed
for Category I equipment EQ requirements referencing them
back to the EQ rule, there was a lot of discussion as to how
was this tu be accomplished. In other words, was it tc be
covered under Reg Guide 1.97 submittals, was it to be
covered under docume.tation for 50.49, how was it to be
done?

As a part of that discussion, the common base of

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, N.W, Sguite 300
Washington, D. C, 20006
(202) 293-3950






10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2143
that Alabama Power Company made up, recognizing that we're
not talking about after a 30~day event. We are talking
about after the peak LOCA condition,

So it was a common terminclogy there between the
licensee and the NRC and I don't see any source of
confusion.

A [Witness Love.] Okay. Maybe another
clarification point is that this same philosophy was used
for the instruments themselves, so 1 mean we've extended
this to terminal blocks in this discussion but this was the
philosophy and I believe Mr. DiBenedetto can testify to that
as well.

This was the understanding for instruments as well
in terms of their performance requirement, that they need to
function in the portions of the harsh environme ~ where
their action is required. That is all that was required to
be demonstrated.

I believe you have asked me for the pre-'85
understanding, that is my belief of the pre-'85
understanding.

A (Witness DiBenedettn]) 1 agree with what Mr. Love
said and there's probably one other factor, the instruments
themselves were tested of course differently than a terminal
block. The terminal blocks, as we have discussed, don't

exhibit permanent deformation, permanent degradation whereas
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there is a potential through the dormancy period ii you
would call it that, the instrument that it could get
damaged, so they were tested the full r.° ge to demonstrate
again they would operate when the, had to operate, at the
beginning and at the very end.

Q Oka,, gentlemen. Just I want to be clear, so the
record is clear, Mr. Love, did you testify that you were at
the meeting with the NRC?

A {Witness Lcve.) Yes, I definitely was.

Q And of course, Mr. Jones, you testified that you
don't recall thes discussions, 1 believe in your earlier
testimony?

A (Witness Jones] I didn't recall a specific
statement that you asked me what was made. I remember the
general discussion in instrumentation and post-accident
monitoring equipment relative to 1.97 requirements was
discussed in detail.

Q 1 see. Let me approach it this way. Certainly you
knew during that meeting that yo' required certain
instrumentation at 140 degrees F. after a main steam line
break. I just want to make2 clear -- you knew that at the
time of the meeting?

A [Witness Love.] Well, I knew that there was
instrumentation that would be required for manual action

post-accident for operator action. I knew that. The NRC
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knew that,

Q Yes, sir. 1 want to ask you if you knew -~ well,
you don't know the NRC knew that, though, «4» you sir? 1
mean for a particular temperature?

A (Witness Love.] Well, the NRC, these profiles
that I have in here are out of the FSAR and they are the
licensing basis for the Chapter 15 accident analysis for
Farley Nuclear Plant.

Q Okay, well, let me ask it this way. During that
one-day meeting where all these things were discussed, you
can't testify that the NRC knew you had instrumentation
circuits with terminal blocks that needed to function at

we'll say 240 degrees, is that fair?

A (Witness Love.) The NRC knew that, yes. They did.

Th>. was the purpose of having the discussion, for
determining what value of leakage current would we use in
the ERPs. That was the purpose of having that discussion,
that aspect of the discussion.

Q Okay. I want to be clear on .his. Then you are
telling me -- well, let me present this as by saying Mr.
Shemanski has said he doesn't recall the details of it,
Earlier Mr. Jones didn't but now recalls the discussion of
1.97 but you are telling me that you specifically discussed
requiring instruments that employ terminal blocks at

temperatures to 240 degrees, if you recall, sir?
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I3 [Witness Love.)] ~ am not going to tell you a
specific temperature. What I am going to tell you is the
fact that we had post-accident monitoring instrumentation
that wou.d be required to operate post-peak, to take some
manual actions was understood and that the resolution of
that issue was to use the values of leakage current from the
state's terminal olock testing and I recall this because
perhaps I was there -~ one of the reasons I was at that
meeting vas for this purpose, to discuss this activity and I
wag jnvolved in providing that information for Alabama Power
Company to Westinghouse so I wantea to make sure that 1
understood he issue and that 1 would capture the data " 1a.
would be resquired t+ be given to Westinghouse fcr the ERPs
and that was ore of my functions in this neeting.

Q If T unde stood though, the first part of your
testivony is that you will not testify, you can't testify as
to specific temperatures?

A 1 don'%t recal' discussing a specific temperature,
no.

Q No, and then my next guestion “o you is though you
knew at the time that you required at least some of thosu
instruments at 240 degrees, is that fair?

A (Witness Love.] 1I'm sorry?

Q You knew at the time rf the January meeting,

January, 1984, that scme ¢f the instrumentation using
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terminal blocks would be regulred at temperatures of 240
degrees?

A (Witness Love.,) Vis-a-vis they were at post-
accident, required for post-accident mitigation. vYes, 1
understood that. So did the NRC understand thal. 'n fact,
these instrumerts are d‘scussed in the FSAR.

Q Yes, sir, but my question is “ust if you
understood that, you knew the 240 degrees -~

A [Witness love.) Yes. I mean =~ I understood the
tail of the profile.

A (Witness Cones) And I woulid just like to add
that, 1 mean we are going back over this again but I think
Mr. She - nski has also agreed that he was in a NRC meeting
just a few days before cur meeting and thic _ssue was
clearly understood by the NRC I mean we left thatv meeting
on common grounds. They knew as much as we did and we knevw
as much as they did.

Q 8ir, 1 think the reason we're here is to try to
determine just what was known. We have your test.mony to qo
on and you gentlemen were *“here and we have what is written
‘n your minutes of February 29th, 1984 and that is what I
attempting to establish.

Let me go on to the next point, Mr. Love, you
have testified then that you knew that., Also directing your

attention now == I'm sorry?
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MR, REPKA: Excuse me. You just recaptured his
testimony and you said "You testified that you knew ‘that'"
-« what do you mean by ‘that?’
BY MR. HOLLER: |
Q Mr. Love has testified and correct me if I am
wrong, sir, that you were aware that at .sast some of the
instruments will be required at 240 degrees?
A [Witness lLove.) Post-accident, yes.
MR. HOLLER: Not to cut them off, 1'll let =~
MR. REPKA: No, you can ask your questions. Just
when you were recharacterizing a witness's testimony I would
-ike it to be clear what it is you're saying. That's all.
BY MR. HOLLER:
Q Let me refer now to IN 84,47, which is Staft
Exhibit 48, 1I'l1 ask if you havé a copy of that.
A (Witness Jounus) What's the Staff Exhibit?
Q Staff Exhibit 48,
I'm going to direct your attention to page three
of four, and the third paragraph »f the discussion.
A [Witness Love)] Yes.
Q If you're with me there, about the middle of that
paragraph or == it's the second full sentence -- begins
with: "Although n. written response to this notice is
required, it is suggested that licensees and construction

permit holders..." =-- and it lists to items, one of which is
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“to review facilities to determine if terminal blocks are
used in low voltage applications."

And the second is: "To review terminal block
qualification documents to ensure that the functional
requirements and associated loop accuracies of circuite
utilizing terminal block will not degrade to an unacceptable
level due to the flow of leakage of currents that might
occur during design basis events."

A [Witness Love) Yes, sir.

Q My guestion to you, sir, is that, one, you were
aware of this requirement prior to November -- strike that.
You were aware of this notice prior to November 30th, 19857

A [Witness Love) Yes, we were.

A [Witness Jones) Yes,

Q Is it not fair to say then, if you knew you
required a terminal block to function or a circuit with a
terminal block to function at 240 degrees, that you would
review tha. to make sure that the flow ~f leakage currents
that might have occurred during design basis accident woula
not contribute to the inaccuracy of that instrument?

A [Witness Love] I b "ieve we've already testified
specifically to this aspect . Reg Guide -- I'm sorry, IEN-
84~47, in our previous testimony. And there we indicated
that, from our perspective, this is exactly what we had

already done. We had identified the instrument circuits,
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terminal blocks via our master list, We had -~ and the fact
that they were instrument circuits. And we had the meeting
with the NRC to specifically discuss how we vere going to
handle this issue.

A (Witness Jones) And we also documented it in our
meeting minutes. So, this issue was discussed in the
meeting in January of '84. So, as we've testified before,
when this notice came out, it was clear to us that this
issue had already been addressed and agreed to at the
meeting.

A [Witness Love] And we had submitted the values
shortly after that meeting. I was involvad in the
discussions with Westinghouse in preparing the letter to
"orward the data to Westinghouse, as a result of this
meeting, which we did exercise.

I believe Mr. McKinney testified yesterday that
the ERPs were revised to include that data.

Q Okay. Just su I am clear on this. 1Is it fair to
say, as an engineer, you found it acceptable to use data
taken at temperatures between 70 and 120 degrees to support
the functioning of a piece of equipment at 240 degrees?

A (Witness Love] The state of our knowledge at that
point in time, we felt that was adequate, and so did the NRC
staff.

Q Well, now, sir, you can't testify to the NRC wnat
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they thought.

A (Witness Jones) They agreed to it in t'.e SER in
December of '84. They referenced our meeting minutes. It
is clear, in my mind, that not only do we believe that was
the right thing to do at that time, the NRC agreed to it.

Q let's take that one step at a time. correct me if
I am wrong, but you testified that you do not recall

temperatures being discussed during that meeting; is that

fair?
A (Witness Jones) The =--
A (Witness Love) Specifi: temperacures, no,
A (Witness Jones) The way we were goirg to resolve

the issues was documented in our meeting minutes.

Q We will get to that, sir.

A [Witness Jones] Precisely.

Q Mr. Love has answered the first part of the
queution. 1If you want to add to that one, please do. But,
let me go to the ~- s0 the answer, I take it is no.

A (Witness Love] 1 don't recall. I mean, to be
honest with you, I don't recall whether we discussed
specific temperatures or not.

Q Now, Mr. Jones, in fairness to you, I believe you
were referring to what's previously veen identified as APCo
Exhibit 20. Yes., APCo Exhibit 20; is that correct, sir?

This is the letter of January 29th, 19847
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A [(Witness Jones) Yes, if that's the January 29%th,
'84 letter, 1 agree.

Q 1 guess it's even easier if we refer to -~ and
maybe you gentlemen can help me. I think you've included
that pertinent part -~ people have been digging for that -~

in your testimony, haven't you?

A (Witness Jones) We've testified to this a number
of times,

Q I direct your attertion to page 124 of this
surrebuttal testimony.

A (Witness Jones)] We'vre there.

Q This is an important point. I will ask your
indulgence and get to it. Fair to say -- and we're
referring h-re to APCo's response to the NRC comment
addressed the current leakage «f States terminal blocks and
its affect on equipment within the scope of 10 CFR 50.49; is
that correct?

A [Witness Jones) That's correct.

Q Okay. 1'll try paraphrasing and see if you agree
with that. VYoua've told the NRC that you were going to take,
using the Wyle test data, that you would 2xtach
instrumentation of the conclusion of the LOCA test -~ strike
that, That you would take the leakage current values that
were recorded at the conclusion of the LOCA test, and use

those in the development of the revised emergency operating
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. i procedures; is that correct?
2 A (Witness Jones) Correct,
3 Q And this is what we have written. This is what we
4 lrave to go on. 8o, it's fair to say you told the NR” we're
5 going tc take that post-~LOCA data which the NRC, I think
6 you've testified, knew had been taken, anrd use that to
? calculate your EOPN?
L} A [Witness Jones) Right,
9 Q But there's nothing in here that says that you
10 used those for terminal blocks at any particular
11 temperature, sir; is that fair to say?
12 A [Witneos Jones] No. It's not in there.
13 Q Okay. 1Is it anywhere else other than --

| ‘ 14 A (Witness Jones] No.

15 Q S0, we have -~ before I leave this, just so we're
16 clear, this testimony, and we have your testimony that you
17 discussed post-JOCA conditions: is that correct =-- during
18 the meeting January 1ith, 19847
19 A (Witness Tove] 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 discusslon.
24 I mean, the NRC was aware, at that time, of the
25 Wyle Test Report, which we used to qualify the States
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terminal blocks. The words are clear here. Conclusion of
the LOCA test, the leakay=s values were recorded.

Familiacity with that report and familiarity with this
should answer that part of the question. 8o, there
shouldn't have been any misunderstanding. I do not believe
there was any misunderstanding about the data that e were
going to submit t> Westinghouse upon the staff's concurrence
on that approach.

We did get the staff's concurrence on that
approach.

Q I think we covered the other things.

MR, HOLLER: Let me turn to the panel, and see if
they had any other questions on that?

WITNESS JACOFUS: I think you have covered it,.

MR. MILLER: Thank you for that.

JUDGE MORRIS: Let me interject a question because
it hasn't been brcught up.

Would you turn to 50.49, Paragraph J, and maybe
you could read it out-loud.

WITNESS JONES: Yes, "A rocord of gualification
including documentation in Paragraph D of this section must
be maintained in an auditable form for the entire period
during which the covered item is installed in the nuclear
plant, or is stored for future use to permit verification

that each item of electrical eguipment important to safety
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is covered by cthis section: 1) is qualified for its
application; and 2) meets its specified performance
requirements when it is subjected to the :onditions
predicted to be present when it must perform {ts safety
related function up to the end of its quaiified life."

JUDGE MORRIS: Did you discuss this in this
January meeting, was this the basis ior saying that the
terminal box needed only to perform post-peuk sometime
later?

WITNESS JONES: Yes, sir. That was clearly
understood by both parties that you need to gqualify your
egquipment vhen they are called upon to perform their safety
funct “ons.

JUDGE MORRIS: Thank you.

Excuse the interruption, Mr. Holler.

BY MR. HOLLER:

Q Let me mcve along in time tc November 1987, and
he inspection at Farley, 1Is it fair to say, gentlemen,
that in the inspection, the environme' ¢ qualification file
that was presented to the NRC inspectors did not contain
reference tc the February 29th, 1984, letter?

A [Witness Jones| Would you repeat the question?

Q Sure.

The February 29th, 1984, letter which was

identified as APCO Exhibit 20, my qguestion to you is, with
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reference to that, at the time of the inspection in November
of 1987, that the environmental qualification file did not
contain reference to thut letter?

A (Witness Jones) Maybe I will defer.

MR. REPKA: I will stipulate that Dr. Jacobus has
alre dy testified that he never saw it.

WITNESS LOVE: But, again, I don't believe that we
felt that it was necessary to “eep the EQSER in each package
of environmental qualification equipment,

MR. HOLLER: Yes, sir.

BY MR. HOLLER:

Q So that there is no confusion in the record,
though, I am not referring to the EQSER.

A (Witness lLove] That is what makes the link to
this letter from the standpoint of agreement.

Q That may be, sir.

You have testified that the SER wasn't there, and
I take that as a no that the lette’ or reference to the
letter was rot included in the gqualification file?

A [Witness Jones] 1In the package, I don't know if
it was or wasn't. I need to go back and review the package.

JUDGE MORRIS: Doesn't tre package have a list of
contents, wouldn't that be fairly quick?

WITNESS JONES: Yes, sir. That would be something

that we could do. I don't have the index with ne.
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JUDGE MORRIS: Okay.

MR. REPKA: For the sake of the record, I think it
should be clear that by 1987 the world had moved on, and
APCO Exhibit 52 was, by then, the basis of gualification.

WITNESS LOVE: Right. At the time frame of the
inspection, as was pointed out here, the basis for ERPs and
ERF calculations had already evolved, and we have testified
to that.

If you will, the base had changed in terms of what
was to be included in the ERPs, and what was in the p.ocess
of being performed at that time. It had already evolved
past that. Instrumentaticn uncertainty calculations had
already started to evolve and were evolving in the industry
in at least one other version of the ERPs was already in
place at the time of the '87 inspection.

The ERPs had changed from their pre-November 30th,
'85, conditions based on the next evolution of the
instrument uncertainty ERP calculations.

WITNESS JONES: If I may, prior to the inspection
in the September '87 time frame, I had a discussion with Mr.
DiBenedetto, and based on his knowledge of audits that were
being conducted by the NRC at that time frame, the level of
documentation needed to be enhanced in our file, and we went
about doing that prior to the inspection.

BY MR, HOLLER:
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Q Is it fair to say, gentlemen, aren't you telling
me then that your basis for qualification at the time of che
inspection and what you presented to the insj sctors was not
what youv had before, this is something new, is that correct? ;

A (Witness Love] May 1 juwt address that, from this i
standpoint, if you ware to go to Farley Nuclear Plant today, {
the EQ gualification documentation that exists in the file |
does not lcok like it did November 30th, 1985. It has
progressed as the rest of the industry has progressed, and
as the expected standard has come up, the level uf
documentation has come up.

8o if you were to look at a file today at Farley

Nuclear Plant, it would not look like the files that existed
at the time of November 30th, 198S5.

Q You agree, sir, though, that you had the
requirement to maintain an auditable file, is that correct? |

A [Witness Jones] Yes. No question.

Q And you will agree that the file that you
presented to the NRC inspectors reflected -- if I can use
that term for now == the way you were approaching terminal
blocks as of November 1987, is that a fair statement?

A [Witness Jrr2s] That 1s correct.

MR. REPKA: And I will remind Mr. Holler that the

basis . r enforcement was, under the modified enforcement

policy, compliance as of November 30th, 1985, plus what the
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licensee knew or clearly should have known prior to November
30th of 1985,

MR. HOLLER: 1 .hank Mr. Repka for his
instruction, and I will go on.

JUOGE BOLLWERK: We are hearing a lot of
testifying from counse.. Let's sort of keep it to &
minimum. We want to hea~ from the witnesses. We recognize
what the basis of it is.

MR. REPKA: 1 have a feeling we are going off on a
tangent, that is a’ ..

JUDGE BOLLWERK: All right.

BY M.:. HOLLER:

Q 1f 1 may, to my third qrostion, uir, and have you
not testified that there was no reference in your file to
the previous qualification?

A [Witness Jores] I don't know if that was in the
file without looking at the index per se, or whether it was
referenced. Obviously, while a file needs to be auditable,
not every piece of documentation to answer every question
has to be in that qualification package. So, we had that
safety evaluation, our meei ' ng minutes, where we could
retrieve them. Granted, they may not have been in that
package. I don't know. I really don't know what that has
te do with.

A [Witness DiBenedetto) Let me add, David, if you
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recall, during the inspection both Mr. Jones and 1 spoke to
two of the Sandia inspectors, iterati g back our position on
the use of terminal blocks and how they were being used, and
how they were being qualified for application.

The first inspector was only there for a day, and
hy was going to relay this information to Dr. Jacobus.
Again, David Jones and I spoke to Dr. Jacobus akout
qualification for application of the terminal blocks. He
kind of indicated that he understood, he agreed, and then
the next thing we knew, at the exit interview, or the exit
meeting that 1.y, was that there was a problem wit!, the way
we were qualifying our blocks.

This happened during the audit.

A [Witness Jones] And it was brought to their
attention during the audit The NRC inspectors were awvare
of it, and there was a lot of discussion about our
historical position on terminal blocks in our agreement with
the staff at the exit meeting. So I don't think there was
any misunderstanding when the inspectors left our site in
November '87 what our historical pc=itivii was on terminal
blocks.

A [Witness DiBenedetto] Let me add one other thing,
becavse a lot happened during that audit. 1In our trying to
support the position and where we were in 1981, 's4, '8% and

'87, there was some confusion. Mr. Wilson and Dr. Jacobus
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both wanted more information, and we requested Westinghouse
to come in to further elaborate on the reactor protection
system, the EOPs “hat were being genérated, and the accuracy
of studies that were going on to put it all together and put
it back into perspective.

Q N w, you've testified as to what information was
given, related orally to the inspectors.

MR. HOLLER: Let me ask NRC if they have a ~omment
on that.

WITNESS JACOBUS: 1 guess the first comment that
kind of puts it all together is that no temperature was
provided to us where the terminal blocks had to function.
1f anything waes presented, it was merely this argument that
it functions early, it functions late, therefore, the post-
azcidant Jdata is acceptable.

That argument, to the best o my knowledge, was
not in the file itself and there was no temperature anywhere
in the file . . . know of other than on the skew sheet as a
basis for t « '« yerature that these terminal blocks had tec
function. Thur.fore, all that I can assume is that the
terminal blocks need to function at that temperature barring
any additional data,

JUDGE MORRIS: At that temperature meaning the
complete profile on the skew sheet?

WITNESS JACOBUS: The skew sheet summarizes the
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data, gives the peak temperature value. If 1 see nothing in
the rest of the file or nothing is provided to me saying the
temperature that we actually need these for, I cannot make a
determination that they are needed at 240, 260, 300, 309,
All 1 can assume is that they are in fact needed at the
temperature as outlined on the skew sheet.

JUDGE MORRIS: As I recall now, the skew sheet
lists only the numerical peak temperature.

WITNESS JACOBUS* That's correct.

JUDGE MORRIS: There is also a plot of the
temperature profi.e during tne accident.

WITNESS JACOBUS: That's correct,

JUDGE MORRIS: Was th~t available?

WITNESS JACOBUS: Thau s normally =-- often it's
attacred to a skew sheet,

JUDGE MORRIS: Was that available to you during
the inspection?

WITNESS JACOBUS: 1 don't recall whether that =-- I
suspect that that was probably in there. I think I have one
now, But likewise, there is nothing on that profile that
says it only has to function above this temperature. That
profile is merely the profiie, and I have no basis to pick
off a value of 240 or 260, It's taken us up until the
surrebuttal testimony to finally figure out what temperature

the blocks really needed to work at,
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JUDGE MORRIS: Thank you,

MR. HOLLER: Let me -- Mr. Love?

WITNESS ILOVE: Well, I just have a comment, 1
mean, we have testified in response to this -~ to Mr,
Jacobus' viewpoints on thi« already in our testimony, but I
would just like to add, and I don't have the exhibit number
here, but EQ Action Item 67 and 18, which has an exhibit
number =~ Mr. Jacobus did review this document and it does
indicate that for the 1987 RPS/SVAS and ERP setpoints, we
were using a value of 1E7 ohms and it did provide references
to how we developed that number. So that information was
available to him,

WITNESS JACOBUS: Okay. Let me comment on that,
if I may., 1 agree that that information was available to
me. That was the data that was taken at 150 degrees
fahrenheit. Based on that, the only thing ' would be able
to conclude, using reverse leogic, would be saying, therefore
they must only need them at 150 degrees fahrenheit and
below,

We have finally fournd out on the surrebuttal
testimony that that is in fact not correct. They are needed
up as high as 260 at least, perhaps to higher temperatures
during the transient.

WITNESS LOVE: But again, I would like to state

thet the value -- since we are talking about a dynamic
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process here, a transient process, the way the EKP
calculations had evolved, the ' were not ~- the method of
using a number in the ERP setpointr in order not to bound
the conditions, there was sor. engineering judgment involved
in that, and what we had documented was what we believed our
basis and what I believe the basis to be for selecting that
value to bound the conditions when the instrumentation would
be required to operute post 10CA.

JUDGE CARPENTER: Mr. Love, to be sure 1
understand, would you identify again for me the instrument
circuit that's the most c¢ritical here that involves the 280
degrees? Which circuit are we talking about?

WITNESS ILOVE: Okay. For the == I believe it's on
Page 181. Let me g« ‘“here.

[Pause. )

WITNESS LOVE: Okay. The number of 240 degrees
and then the post LOCA numbers of 260 I have discussed on
Page 181. No manual operator action =-- and we're referring
to the main steamline break now because this has the higher
post peak temperatures, higher than the LOCA profile. For
this particular event, the wide range pressure and
pressurizer level would be the two signals that would be
required for teimination of safety injection, and I have
described that on Page 181,

JUDGE CARPENTER: Having identified that
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particular instrumentation circuit as being asscciated with
these particular temperature values ~-

WITNESS LOVE: Yes.

JUDGE CARPENTER: =~- I think you keep saying there
is evolution, and Che.2 are a lot of aspects that I see
change over time,

WITNESS LOVE: Yes.

JUDGE CARPENTER: But whatever changed that caused
any change of view with respect to when that circulit was
going to be needed and what was the temperature at that
point in time? How was that evolving, cr had it just not
yet been looked at?

WITNESS LOVE: 1In terms of the EOPs, the EOPs that
APCo would have had in place, pre~'85 deadline, I believe,
and, you know, I =~ if we were to look at thosc¢, they would
havae had an operator action for termination of safety
injection using RCS wide rance pressure and pressurizer
level. That would have been there pre~'8%, so does that
answer your gquestion?

[No response. )

WITNESS LOVE: And there would have been some
value in those ERPs that would have been determined with an
uncertainty band of when that action should take place.

JUDGE CARPENTER: But this is to ask the same

question in another way, just to make sure I understand: My
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real point was, when ycu had these conversations with the
NRC in 1984, was the need for that circuit and the
temperature likely to exist when that need occurred, part of
that discussion, or is this something thalL was identified
subsequently?

WITNESS LOVE: Yes.

JUDGE CARPENTER: I'm trying to be clea~ whether
it's -~ what's evolv.ng specifically.

WITNESS LOVE: Okay, the instrumentation that
would be used to terminate safety injection for this event,
that was known, and, I believe, understood, by the NRC as
well as the client and :hat »ction was understood; that that
manual acticn had t» take place was understood in the ~- by
the staff in the '84 meeting.

JUDGE CARPENTER: And the staff, at that point in
time, took tests at lower temperatures as being adequate for
this higher temperature?

WITV¥SS 1OVE: Again, the values for the numbers
that were assumed back then, the other aspect of this is the
instrument itself. The instrument itself was believed -~
and we testified to this before -- it had a very large error
band,

JUDGE CARPEN(ER: T™hank you for refreshing my
memory .

WITNESS JACOBUS: May I make just one point on
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that?

JUDGE CARPENTER: Yes,.

WITNESS JACOBUS: Mr. DiBenedetto has also
previously testified that the testing associated with
Information Notice 8447 and 8447 itself, were the first
generic information for the licensees that perhaps terminal
blocks really were a significant contributor and that's
something you better look at.

It's not adequate to treat the sensor all by
itself.

WITNESS DIiBENEDETTO: We don't disagree that 84~
47 put the utilities on notice about the use or application
of terminal blocks., What we're saying is that they had an
evaluation in place, they had a basis in place. They
reevaluated it when 84-47 come out and said, basically the
story still remains the same. We have not changed our
position, and we feel that the story that was put in place
is adequate in that 84-47 is not a concern to us.

JUDGE CARPENTER: 1 didn't mean to open up a re-
plowing of each and every furrow. It was just something
that I didn't remember in this context, and it is that there
was this guidance, but it was looked at against the
pieoccupation with the sensor inaccuracy which subseguently
turned out not to be a sound position.

That's the way I understand the testimony and
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WITNESS JACOBUS: I think that's going to be very
difficult to say because of the -- as I mentiocned earlier,
the time to come to equilibrium is on the order of an hour
or a little more, perhaps., As we looked at the figure this
morning, it may even be up as long as several hours, so
you're never really going to attain equilibrium throughout
much of this profile, I wouldn't think.

JUDGE MORRIS: What you've told me, I think, is
that it's very uncertain because you don't know whether
relative parte ~f the block are heating up or cooling down
at this time?

WITNESS JACOBUS: 1 would have to say that, yes.

JUDGE MORRIS: Okay, thank you.

BY MR, HOLLER:

Q Okay, gentlemen, it 1 may, let me try something
and see if we can get here quickly. Would you agree with me
that the data in the Wylie tnst report 443541 -~ this is the
tes. report on which you relied in 1984 -~ does not contain
data that would give you an indication of insulation
resistance at -~ of a terminal block at 240 degrees?

1 want to be clear that I'm not asking you whether
or not you reguired it; we've been through there. I'm just
asking you, you'll agree with me that that data is not in
that test report?

A [Witwess Love] The data was not recorded at that
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temperature in the test report; that's correct,

Q And would you agree that you cannot extrapolate or
you cannot extract from that report, data that would give
you an indication of the insulation resistance at 240
degrees?

A (Witness Love] I'm not ~=- that was not the method
that was used at that time.

Q 1 understand, sir. I'm just asking you, whatever
method you wanted, if that's ~-

A [Witness Love] I'm not sure. I mean, in terms of
trying to develop characteristics for terminal blocks, it
appears that there is a characteristic, at least from my
perspective, that we can develop and that's what we have
been looking at here, is that realistic or not realistic in
terms of how it would change with temperature under a harsh
environment condition.

Q Okay, sir. Let me try it this way and then we can
move on to the next report. Accidents showing a similarity
to another terminal . .ock that had been tested in another
test report, can you find the data in the Wylie test report
that would give you insulation resistance at 240 degrees for
a terminal block?

A [Witness Leve] If the information had been
recorded in that manner, knowing what we all know wu* g,

then we would have used that data.

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NNW, Suite 300
Washington, D. €. 20006
(202) 293-3950



R T R T R TR~ L R ——

2171

. 1 Q Is that a no or a yes, sir?
2 A [Witness Love] 1It's not there.
3 Q It's not there. Okay, and let me move on to the
4 CONAX test report which is a report which, I believe, you
5 indicated that at the time of the inspect “u referred
6 the inspectors to as the basis for the one ...es8 ten to the
7 seventh insulation resistance value used to cslculate the
8 next set of ENPs; is that correct, sir?
9 A (Witness Love) This would be IPS~107.
10 Q Yes, sir.
11 A [Witness Love) That is correct.
12 Q I would ask you the same background. 1s there
13 data directly frum IPS-107 that shows what insulation
. 14 resistance of a terminal block would be at 240 degrees
15 Fahrenheit?
16 A [Witness Love] The data is not specifically there
17 at that temperature, however, the data is there during the
18 cooldown pericd of the transient ard it is there during the
| 19 portion of the simulated post-LOCA testing when the
20 containment sprays are operating and at the portion that
21 would be indicative of what would be the case for when the
22 post-accident monitoring would have to operate.
23 Q I understand that, but we are putting that aside.
24 The issue here is for this value of 240 degrees without any
25 reference to Farley, I just want to know if you agree with
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me that the data is not in the CONAX test report that can
give you an insulation resistance value for a terminal block
excluding «=-
A (Witness Love) Would you give me just one second?
Q Yes, sir, please,.
MR. HOLLER: Perhaps wve could take five minutes.
JUDGE BOLLWERK: Mr. Love, is five minutes
sufficient?
WITNESS 1OVE: Five minutes is fine.
JUDGE BOLLWERK: Why don't we take a five minute
break here at this point.
JUDGE CARPENTER: 1 might comment that you are
sa..ng a lot of time, you are asking some of my questions,.
[Brief recess.)
JUDGE BOLLWERK: I believe we had a question about
the CONAX report that was pending.
M?. HOLLER: Yes, sir.
BY MR. HOLLER:
Q Would you like me to repeat the guestion, Mr.
Love?
A [Witness Love] I believe the question was 260,
was that correct, or 2407
Q 260 degrees, or 240. I won't quibble over that.
A [Witness love] Data was not report at those

specific values.
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fahrrneit at that portion of the test.
Tran, in _viewing that information, which is
~ctained on .. raph No. 1 of that report, I selected a
vaiue of TR lower than the value recorded for the aged
= 1'mal blc ¥+ tFr-* were in that portion of the test, and
thac - ». 3 T,
. ; +ng, except for the mechanism of how

3

y’ 8 rrom 150 7 g to 240 degrees?

A (Wit ~r¢] That was pased on my engineering
judgment that this . -ticular test, the way it was
songucted, and ‘he severity of the continuou:s svray portion
¢! the test on the terminal blo¢ . that using a value lower
“han the vaiue of resistance that they m~asured with the
sprays continuously on, in my engineering judgment, was
conservative.

Q I want trc + clear or. .nis, and this is
engineering judgmen. absent an Arrhenius calculation to go
from 150 to som2 higher tempe.ature, just based on those
factors you have told us, nothing else, you judged tLhat this
block would have that same value at 240 degrees?

A (Witness Love) The block would not have that
same --

What I am trying to explain is, the value of olock
resistance as is eviderced in the $?ND report, and also in

some of the circuitry that is shown in the sur~a y
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documentation ¢f the SAND report, that report indicates that
there is, at least it indicated to me th . the insulation
resistance or the leakage current will vary with
temperature, that that characteristic exists.

What we are trying to do here !s put absolutes on
something. It indicated ranges of chainge, and those ranges
of change were consistent within 'fhe temperatures that we
are dealing with here at Farley post-LOCA.

My judgment or .. . was partially based on looking
at the NUREG for the transmitter circuit. I believe 1
testified to that in my testimony, ard we can find that
page, 1 believe it was page 85.

In looking at the transmitter circuit where the
cooldown occurred from =--

Let me find that page.

WITNESS LOVE. 1It's Page 85 in Staff Exhibit 74.

one observes the transmitter circuit output as it was
recorded when the temperature was decreased in the test
chamber, this gri;'. depicts a definite following of recovery
of that current trace with the decrease in temperature.
I had iooked at this documentation when I was thinking about
this issue.

I believe also in the SAND 83-1617 data 1 Page
48, it also shows a trace of the insulation resistance

versus a thermocouple temperature in the -- and indicates
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that the insulation resistance will follow the temperature
of the block in a linear fashion.

WITNESS JACOBUS: May I cuament on that at this
peint? Are you finished?

JUDGE CARPENTER: Can I interrupt? At a previous
vathering, I tried to suggest the fact that if you think the
relationship betwee.l one variable and another variable, X is
equal to A Limes Y, I think of that as linear. 1If you think
the relationship is scumething other than that, please don't
call 1t ) .ear because I get confused. If you mean it's
exponential, please say exponential. Words here are very
confusing. You said it's linear, directly proporticnate.

WITNESS IOVE: 1I'm sorry.

JUDGE CARPENTER: Yer. But don‘t know why you
flinch from the briefer, more succinct expression that's
equally accvrite. Just say it's exponential instead of a
lot of words -~

WITNESS LOVE: 1It's exporential. I'm sorry. 1It's
axponential.

WITNESS JACOBUS: May I comment?

MR. HOLLER: If Mr. Love is finished, Dr. Jacobus,
you had a response to Mr. Love's comment?

WITNESS JACOBUS: Yes.

MR. HOLLER: Or a comment to Mr. lLove's response.

WITNESS JACOBUS: I think, Gene, you have a figure
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that I've plotted using the data on Page 48 that is using a
log scale to assess if that in fact does indicate linearity.

MR. HOLLER: If I may so it will ve easier for
people to follow, let me mark for purposes of identification
Staff Exhibit 84, the graph that Dr. Jacobus has referenced
here, and I will allow Dr. Jacobus, while I'm passing these
out, if he would, to describe what it is, Staff Exhibit 84
is.

JUDGE BOLLWERK: Do we want to give this some kind
of title before he describes it? I think the other one, we
called it staff IR versus temperature data. [ don't know
what -~

WITNESS JACOBUS: How about if we call it staff IR
versus temperature data from Figure 267

MR HOLLER: Just so the record's clear, what the
staff has marked for identification as Staff Exhibit 84 is
staff IR versus temperature data froum Figure 26.

JUDGE BOLLWERK: All right. Let the record
reflect that Staff Exhibit 84 has been marked for
identjfication.

[Staff Exhibit 84 was marked
for idertification.)

MR. REPKA: I would aiso like to ask that the
record reflect that we have never seen this document before,

and by way of voir dire, I would ask the Board's indulgence

ANN RILEY & ASSOCIATES,' 4.

Court Reporters
1612 K Street, NW. Suite 300
Washingtoe, B. C. 20006
(202) 293-3950



10

8§

13

14

15

16

i By

18

19

20

21

22

23

24

25

2178
to ask Dr. Jacobus when he prepared this exhibit.

JUDGE BOLLWERK: Go ahead.

WITNESS JACOBUS: 1 prepared this document in
response to the Alabama Power Company surrebuttal testimony
that claimed Figure 26 demonstrated a linear relationship on
a log scale, and 1 plotted this data to see if that, in
fact, appeared to be the case to me.

MR. REPKA: Okay.

MR. HOLLER: So the record is clear, Dr. Jacobus,
is the purpose of this document just to illustrate the
point~ that are included in the data source®

WITNESS JACOBUS: It includes the raw data that I
chose from Pigure 26 in the top left corner. The
temperatures go 172, 160 and 150. And I chose TR datapcints
as shown on the figure and T plotted them to see if it
appeared linear, and it does not really appear very linear
to me.

WITNESS LOVE: This is for 170 to 1507

WITNESS JACOBUS: This is for 172 down to 150.

JUDCT MORRIS: To help Dr. Carpenter, we will say
for the reco:~ .his is a semi log plot.

WITNESS LOVE: What I'm trying to explain is my
view or looking at this document back .. the time frame when
it came cut. I have plotted also in more detail the EB-25

thermal olocks on my figures IR-1 through IR-3, and I
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believe I also show that the higher temperatures that the
Sandia data indicates, that it is no longer a straight line
on a semi log plot, but in the temperatures of interest to
Farley, the Sfandia data indicates that it is ~-- it does
exhibit lin:.r characteristics on the semi log plet.

WITNESS JACOBUS: I simply made thisz plot in
response to the comment that Figure 26 demonstrated the
insulation resistance increased linearly on a semi log scale
as temperature came down, and I don't seem to believe that
that's the case.

WITNESS LOVE: But I believe I can draw a line
through those three plots -- those three points if i
consider a best fit. But be that as it may, I -- what I'm
trying to explain is my reasoning =-- 1 believe what I was
asked was for some insight inteo why I was considering a
value of 1E7 in the time frame when that value was
determined, and I was simply referring to items like Page 48
and like Page 85 to indicate a phenomena which was not
discussed very clearly in the Sandia documentation or the
documentation that was discussed in IEN-84-47.

The positior- that s2em to be being taken are ones
of only concentrating on this data at the worst case peak
temperature values that 2re indicated in this report rather
than looking at the relationships that this data indicates

when viewing it in terms of the rooldown of the terminal
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block.

WITNESS JACOBUS: There are two things I'd like to
respond to: Thay have never saii or implied that data from
the worst -ase peak temperature of the Sandia data is tne
only data that should be considered, or that it should even
be used at all.

Th second thing is, my understanding from page
172 of the Alabama Power Company surrebuttal testimony s
that Figure 26 on page 48 of Staff Exhibit 73 was presented
at supporting the question; is there any other information
in Sandia 83~-1€17 which zlso indicates that IR is linear
with respect to temperatu

WITNESS IOVE: All 1'm saying is, I believe there
‘s data in the Sandia report that i.cicates that effect.

WITNESS JACOBUS: Here, I've plotted that data,
and if you want tou use that to say that the insulation
resistance is linear on a somi-log scale from 175 down to
95, I just den't believe that.

WITNESS LOVE: We do not need to operate the
terminal! blocks at that upper extreme.

WITNESS JACOBUS: 1 agree.

MR. HOLLER: I think, unless Mr. Love has
something more, Dr, Jacobus' positions are there for the
Ecard to -~

WITNESS LUEHMAN: I have one comment on that.
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It's, we define what the -- I guess Alabama Power's position
is that they have this -- they'll secure the safety
injection at 240 degrees, 260 dejrees, somewhere in there.
My question is -- I guess my comment is, in their EOPe,
operators -- we seem to have somehow limited the discussion
just to those instruments that would be inveolved in that
specific function in that specific temperature range.

I guess my comment is, I think that the EOPs th-t
Farley had required operator action, operator monitc. inu of
other parameters during the accident scenario and it -- that
they were requi:.ed to take action, if necessary manually, to
.istigate the consequences of an accident.

Th ‘sstruments would be things like steam
Jenerator leve . Thev'd have to monitor aux feed flow and
steam generator level and take whatever manual ections were
necessary rigyht atter the ‘nitiation of an accident, and
it's not clear to me, if we've defined what temperatures
those potential mitigation issues might take place.

BY MR. HOLLER:

Q Mr. Love?

A [Witness Love)l "he two profiles that I have used
from the accidert analysis re.ult in the most severe
temperature profiles and in the containment, and they are
the basis for the EQ qualification program. The things that

you are talking about in terms of the whole realm of events
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discussed in the EOPs, would not result in temperat.re and
profiles of this severity.

They are -~ just for instance, aux feedwater flow
is a variable that is measured from instrumentation outside
of the containment. The containme.t pressure response is
measurea by a remote transmitter that has a sensing line and
terminal blocks are located outside of the containment.

What I have tried to address here were the
relevant post-accident monitoring actions thit would be
required for the event that would subje~t these instrument
terminal blocks to the most . vere, most limiting
containment temperature resp.nses.

The other ~- there is a whole myriad of scenarios
of events which the ERPs are desigred to take care of,
however, none of those events will result in temperatures -
~temperature profiles that are used for this -- are this
severe, and that's why these profiles were selected as the
basis for environmental gualification.

Q L.at me just ask you, Mr. Love, is it fair to say
then that your testimony is that you would not need to look
at -- the cperators would not need to look at instruments,
other instrurents during the myriad of accidents -- let me
repiirase it for you. It looks like you were confused by the
guestion.

Is it your testimony, or you do not disagree that
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in monitor‘ng an accident, operators would be required to
lock at instruments that employed th se terminal rlocks at
temperatures greater than 200 degrees?

A [Witness Love)l 1 wuess I'll just go back to
(b) (i) again, safety related electric eq: pment. This
equipment is not relied upon to remain functional during
design basis events to ensure the integrity of the reactor
coo ant pressure boundaries and the capability to shut down
this reactor and maintain a safe shutdown condition and the
capability to prevent or mitigate the consequences of
accidents that could resuit and potential offsite exposures.

I'm not sure what you're asking me. Wrat I'm
saying is that --

Q Let me try it this way.

A (Witness Love] Okay.

Q Are you suggesting that because there's an
automati~ functinn, that the operator then is not required
to look at an instrument that is measuring paramet.rs that
will be addressed py that automatic function?

A [Witness Love] 1I'm saying, for these events,
there is no operator : tion prior to peak LOCA that is
required, nor would he take to mitigate these ev .ats. In
other words, he would not by his ERPs, take operator actions
for these events, pre-peak temperature.

Q Are you talking akoiit ==
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.Y [Witness Love] For the specific events,.

2 Yes, sir, you told me there ar no automatic
actions for .hose events?

A [Witness Love] No, 1 did not say that. I said
manual operator actions.

Q Understood, sir. My questinn to you is, would not
the operator still be monitoring his instrumentaticn,
netwith<tanding the automatic functions?

A [Witness Love] There are many, many == the answer
is yes, but the -- we must put this in context. Reg Guide
1.97 adiresses many, many variebles for -- that are
available in terms of instrumentation, to monitor for these
evencs.

There are diverse -- by the very nature of the way
that the instrumentation is developed and designed, tihere
are diverse monitoring points which will be used by the
operator, and the intent is that if there is an ambiguity in
one device, he will have another device pointed out to him
to resolve that ambiguity, and the majority of these
transmitters and devices are not located with terminal
blocks inside the contaisment.

For example, things like core exit temperature
which is a very important parameter, is -- Alabama Power
Company has probably spent very much money as a result of

Reg Guide 1.97 to put in a system of cabkling which will not
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be subject to this issue.

WITNESS JONES: 1I'll just add, I don't ferl like
the scope of Reg Guide 1.97 equipment is at issue here. 1
think we know what the scope is, and that's been approved.

1 think it's a matter of now, these pieces of aqguipment that
is in our scope, will they perform when called upon?

I'm not sur- hy we're asking ~-

WITNESS LUEHMAN: I guass the reason I posed what
1 did is I agree with Mr. Lo'e that if you hav: a design
basis accident, the -~ there is not going to be any operator
action initially -- that it's going to be automatic
functions. However, the EOPs are designed such that if an
automatic functiun does not take place, that certain manual
operator actions are going to be required. And if he
doesn't know which instruments ha can rely on, how are those
actions going to be initiated?

WITNESS JONES: 1 don't think anyone is claiminrg
here that EOPs have a lot of instrurm.ntation, and a lot of
instrumentation available tr che operator. But that does
not necessarily mean that every insirument that's .in the EOP
procedures is an EQ piece of equipment.

WITNESE LUEHMAN: I agree with that. I am just
saying we haven't -- we've seen -  my only point is we seem
to have concentrzted on the instruments that are necessary

to secur= from safety injecction. My question. is then what
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is Alabama Prwer's position relative to which instruments do
require environmental qualification then?

WITNESS LOVE: 1It's in our Reg GCuide 1.97.

MR. HOLLER: Let me suggest, unless the Board =-- 1
think the positions are out there =-- unless the Boa~d has
spezific question on this point that hasn't been addressed,
that we might move on.

[Judges conferring off the record.)

JUDGE BOLLWERK: No.

BY MR. HOLLER:

Q Mr. Love, a slight transgression. I think we had
arrived at the point of the original question. And that was
deriving from the information in the CONAX test report --
the connectron terminal block =- if you could determine the
value of 240 degrees what =-- the insulation resisv.nce.

That was the question. Do you agree with that s -? And you
explained for us the basis for your engineering judgment.

It is in the record. I would just ask you is there anything
else, in addition to vhe things you descril'ed for us that
you used in performing that engineering judgment?

A [Witness love] T believe that is also -- the
remainder or the basis for that judgment, I believe, as
documented, was in the EQ Action Items 067 and 0018, as well
as ~-- at the tin

Q Yes, sir. And now response =--
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A [Witness Love] Ard that's ~-- I don't know the

exhibit number on there.

ME. REP¥?*+ APCo Exhibit 52.

WITNESS ILC ™: APCo Exhibit 52.

MR. HOLLER: Now ==

WITNESS LOVE: 1 believe -~ T1'm sorry.

MR. HOLLER: Yes, sir?

W1TNESS LOVE: I believe also thit we expanded on
that, due to additional questions which arrived in the =-=-
after the inspection, we expanded on it in the ..PCo Exhibit

59 at the November 24th, 1987 meeting. There is an

additional expansion on the judgments applied, and the basis

for those judgments in that document.
BY MP.. HOLLER:

(o] Okay. Just so I can put this in perspective. At

the time of the .nspection -~ at the time of gualification =

- strike that. Let me just put this in per:»ective. The
original question was what do you find in the CONA' test
repcrt. And the answer Lo that is enginecering judgment,
based on the things that you've denacripved -- that you've
looked avc?

A (Witness Love] That report, plus these other -
other documents that I have described. Yes.

Q And, of course, that repo't and these other

documents were generated post-inspaction; is that correct,
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sir?

A [Witness Love] The only document that was
generated post-the week of the inspect.on was the JCO =~ the
additional data that was provided at the November 24th, 1987
meeting.

Q Okay. I can go two ways hecre. Let me -- let nme
come back to that, if I may and just to finish going through

here. With regard to the Genoral Electric EB-151B terminal

blocks ==
WITNESS JACOBUS: CT (51B.
MR, HOLLER: CR == thank you. CR 151B terminal
blocks.
BY MR. HOLLER:
Q Is it fair to say the basis for the qualification

-- strike that. Let me ask it to you this way. Which
report would you look to if I were to ask you for data
regard -- or data regarding the insulation resistance of a
terminal of a GE CR-151B terminal block of 240 degrees?

A [Witness Love] Well, again, I =-- the document
that would have been available in the 1987 inspection, to
explain tne 1E7 value and my application of that to the CR~-
151B, as wel] as to the States b'ock, would have been EQ
Action item number 6718.

Q Is it fair to say then that you would have gone

back to the CONAX test report a: the underlying data to look
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for? You've already explained how you would go through tat
process? |
A [Witness Love] Yes.

MR. HOLLER: Okay. Let me go back then to the
APCo Exhibit 52, the EQ action items 018 and 067, and ask
Dr. Jacobus if he has a response to that, a far as
providing a basis to reach a temperature of 240 degrees -~
or the insulation resistance value of 240 degrees at the
terminal block?

WITNESS JACOBUS: If I -- you mean the reason why
<40 degrees is the value that should be used, or if thera is
date in there to support ==

MR. HOLLER: No, no, no. Let me make this clear.
I think Mr. Love has testified that he would, in his
engineering judgment of which he took the CONAX test report
data -~ some of that is included in what's been identified
as APCc Exhibit 52. I would ask if you have any comments on
if one can take the CONAX test report data, using the
reasoning that is in APCo nxhibit 52 and arrive at an
insulation resistance value of a terminal block of 240
degrees?

WITNESS JACOBUS: I think that is clearly a fairly
big leap of faith to do that. We have all heard, in
testimony how important the temperature is to the insulation

resistance of the terminal block. And if the temperature is
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the most important factor, then it is clear to me that you
should use data at a reasonably representative temperature
for the actual conditions that will exist. That is without
going to the further question of how and why we define a
design basis accident.

I think Gene will be covering that later in his
cross examination.

BY MR. HOLLER:

Q I'1l just ask if he has any comment on that., Then
we can move un from here,

A [Witness Love.] The only comment that I have is
that I believe that the Sandia data which was also available
at this time frame but could not be used I believe as was
testified to earlier somewhere in this proceeding was not
permitted to be used as an EQ gualification document.

I believe from my review of that data that it
supports the judgment that I made for that temperature, that
my ¢election of 'F7 ohms was representative to the point
that there wruid rot have been any impact on the ERP values.

We have also established that the ERP values could
have had a value as low a= 5E5 ohms and not have had any
effect on the values that were in there for the operators to
use.

Q Okay, sir. 8o before we leave this, and we are

close to .eaving it, so as not to confus: things though,
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whether the value of the one times ten to the seventh or
five times ten to the fifth for insulation resistance, that
would not change the methodology you described for us of how
you woulda approach that from tue data that was in the CONAX
test report, is that correct?

A [Witness lLove.] What I have described to you is
the approach that I took in 1987.

Q Okay. 1I'm going to leave the CONAX test report
then. I think we are focused in on the Sandia information
and I'11 ask you, in the interest of time I am going to go
2"d1 ask you having heard the testimony this morning, will
you agree with me that the terminal blocks or rather that
the insulation resistance values taken at 95 degrees
Centigrade in the Sandia tests, #nd I am referring to Staff

Exhibit No. 73, were taken at dry conditions? I am just

asking.

A [Witness Love.] Mr. Jacobus ha:z testified to
that.

A (Witness Jacobus] Actually I didn't testify

exactly to that -- relatively dry conditions. The terminal
black was uotter than the environment moisture would have a
tendency to evaporate.

Q My point in asking, Mr. Love, is just to -- if in
fact you do not agree with that or having heard that data

that =--
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A [Witness Love.] 1 don't have any additional
response on that particular temperature point.

Q And you have agreed -~ strike that.

You have testified that of course you did not relv
on ftaff Exhibit 73, the Sandia reposrt, for the
qualification of the blocks. That's a fair statement?

A [Witness Love.] We ¢did not rely on that. That
dauta was available.

Q 1 understand, and so you looked to that data as
if, 1f I may use the term, a separate source to confirm or
to verify the results you had obtained throuagh your
anaiysis, is that correct?

A [Witness Love.) I believe that the data supports
the analysis that 1 made, the judgment that I made c.. the
1E7 ohms.

Q All right. That leads me to two parts.

The firsc question would be then if you are
looking at it to vrely on it then -~ strike that.

If you are looking at the Sancdia report to verify
what you separately have done, is it fiir to say then the
issue is the validity of the information in the Sandia
report or the validity of understandina the information in
the Sandia report?

A [Witness Love.] From the verification standpoint,

that would see to be what this issue is about, yes.
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Q Yes, sir, and you would not disagree with me if I
said that, if the validity of the underlying information you
used from the Sandia remort were shown to be other than you
thought, then that would remove the value of that as a
comparison document?

A (Witness Love.] If I have made errors in
interpreting that particular data as I understood ani those
errors were significant to my conclusion, then that would be
correct.

Q And, sir, lastly then, since vou did not rely on
tnat for gualification, then your -- let me strike that and
try it this way

What I am driving at is that you have already
testified that you did rely or that so if it turned ocut in
fact not to be what you thought, then you wou'd have to rely
on your original analysis that you did, is that courrect?

A (Witness Love.] If fcr some reason it is
determined that the Sandia data does not support or refute
the data that I have, the analysis that I had used was as
documented in EQ Action Item 67 and 18 in 1987, yes, that is
correct.

Q Fair enough, all right.

MR. HOLLER: At this point I -- if I coula take
just three minutes, if the Board wants =--

JUDGE BOLLWERK: Should we take a ten minute
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break? How's that?

MR. HOLLER: Well, sir, if I may, with the Board's
permiesion, there is a minor, a relatively minor issne here
in view of the testimony that 1 do not intend to go into it,
however to set the record straight, it is the ftaff's
position there may be some dimensicnal miscalculacions with
regard to the testimony on similarity of blocks.

T do not intend to at this time go intc that
discussion for a similarity argument but I think we'd set
the record straight and during the break if we make Alabama
Power Company aware of that, we could nmerhaps stipulate to
the correct figures and save ourself a lot of time.

JUDGE BOLIWERK: How much time do you need?

MR. HOLLER: We'd need a longer break if do that.

JUDGE BOLLWERK: *11 right. Fiiteen minutes is
enough?

MR. HOLLER: That should be enough to accomplish
that, yes.

JUDGE BOLLWERK: All right, fifteen minutes. Why
don't we take a fifteen minute break.

We will ~ome back at five tiil 4:00.

MR. HOLLER: Thank you, sir.

[Recess )

JUDGE BOLLWFRK: I think there was a question

about a possible stinulation or somcthing that you were
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trying to arrive at an agreement about?

MR. HOLLER: Yes, sir. I think this may help
things.
BY MR. HOLLER:

Q Mr. Love, I would like to direct your attention to
your surrebuttal testimony at page 199. During the break,
we had pointed out that there may be some dimensional -- 1
don't want to misphrase this -- some of the dimensio:!s may
be not as indicated there.

I think you were in agreement, and I will turn the
question over to you now, sir, if you want to explain that.

A (Witness Love] VYes. As stated on page 199 of our
surrebuttal testimony, we had, in response to Dr., Jacobus'
discussion on similarity in the step height, we provided a
sketch based on the drawings that we had available in making
some assumptions which we discussed in the notes regarding
the various terminal-to-terminal ways of determining the
distances frum terminal point to terminal point.

Since we have received a current block, what we
did is, in anticipation that this question may come up, not
that we feel it is significant, but we did revise this
sketch based on the as-built dimensions of this block. Seo
we weald be glad to submit that into evidence as another
cketch of this block with measurements made on this block.

MR. REFXA: At this point, I would ask that Mr.
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Love and Dr. Jacnbus and the Bcard to be handed what we have
marked as APCO Exhibit 135, and ask that that b2 marked for
identification.

I would state that we discussed this at the break,
and the parties are prepared to stipulate that this drawing
shows dimensions that the parties agree to.

Is that correct, Dr. Jacobus?

WITNESS JACOBUS: Yes, within reasonable
tolerance.

JUDGE BOLLWERK: This is a drawing of the block
as ~built, which is the one that we have as an exhibit?

MR. REPKA: Which is APCO Exhibit 134.

MR. HOLLEx: That is correct.

JUDGE BOLIWERK: Let the record reflect that APCO
Exhibit 135 has been marked for identification.

[APCO Exhibit No. 135 was
marked for
identification.]

MR, REPKA: I will go ahead and move that it be
admitted into evidence.

JUDGE BOLLWERK: Any objection?

MR. HOLLER: No objection.

JUDGE BOLLWERK: Then APCO Exhibit 135 will be
received in evidence.

[APCO Exhibit No. 135 was
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received in evidence.)

BY MR. HOLLER:

Q Mr. Love, just a couple of guick guestions., Do
you remember in your testimony before you had arrived at a
value of a characteristic dimension of the block?

Do you recall that, sir?

Do you recall the characteristic dimension of the
block?

A [Withess Love] Are we referring now to the
similarity analysis?

Q Yes, sir.

A [Witness Love. Whicn portion of it?

In my testimony, I described this figure which is
contained on page 199, is that what ycu are referring to?

Q Yes, sir.

Let me ask you the question this way, from vour
calculations, can you come up with what could be called the
charactaristic dimension of the block?

A [Witness Love] The purpose of the surrebuttal
testimony and including this figure was to address the
theoretical discussion that Dr. Jacobus had provided about a
step height of one foot, and I was simply trying to put that
back into perspective to show that the dimensions could be
measured in various ways from pele to pcle, and all those

measurements were significantly less than a foot, and were
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basically equivalent to the EB-25, the CR~151B, and the
States terminal blocks,

I believe in my testimony, I stated that that
should not be surprising in that these are all 600 volt
terminal blocks, and that, in itself, will dictate a
relative terminal spacing in order to have a 600 veolt
rating.

Q Let me try it this way. Let we refer you to APCO
Exhibit 52, vhich was the response to the EQ Action Items 18
and 67.

A (Witness Love) Yes.

Q On page 3 of 4 of that document, Bates No. 63874,
I believe unde. the Connectron NSS-3 block it lists a
center-to-center spacing of poles at .320 inches. Is that
correct?

A [Witness Love] Yes. 1 explained in my testimony,
in fact, in this package, there is a drawing of the terminal
block that was included in this package, and from that
dimension drawing that spacinn was obtained. So that was
the number that I used here for comparison purnoses, but the
document package contained the dimensional data for the
terminal black as a part of the b .~k up for the package.

Q I am referring to APCO Exhibit 135, which is the
drawing of the actual block, is that correct?

A (Witness Love] Yes.
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Q And do I read it correct then that center-to-
certer spacing at the poles would be -~
A (Witness Love) It is .4 as opposed to .32.

The dimension that 1 was referencing froa the
original drawing in tho analysis was the center-to-cen.er
spacing. As indicated on this drawing, the measured value
we got from the as-built was .4 as opposed to .32

Q Fair enough.

WITNESS JACOBUS: Let me clarify, tae number .32
> reflected in the Counectron literature, is the interic-
* mnsion, not including the thickness of the barrier, that
is why the difference between .4 and .32.

WITNESS LOVE: 1I will concede .32 versus .4.

WITNESS JACOBUS: Then we had the further concern
that there s the difference in height so that the center-
to-center spacing for the Connectron block ruvally isn't the
relevant parameter.

I think now you have come up with .72 as a roughly
cemparable parameter on the Connectren block.

WITNESS LOVE: Yes, that is correct, based on the
as-built dimension, but I am comparing that to one-foot,
which was the theo: ' ical discussion.

MR. HOLL&F: Fair enough. I think we are almost
there.

BY #iR. HOLLER:
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¢ With Dr. Jacobus' clarification, 1 will refer you
to your statement in APCO Exhibit 52 on page 3 of 4 below
the table, and I will read it, "As shown above, all of the
installed instrument boot terminal blocks have superior
sfignificant characteristics to the NSS-3

A [Witness love) 1 was indicating various
parameters there, not just the center-tc~center spaciag, but
I also, in discussing this, referred and contained in this
package the dimensional data and additional information on
all these terminal blocks.

Q Fair enough, sir.

My question to you would be, in view now of having
calculated from an actual terr nal block, is it still your
testimony that all the installed instrument loop terminal
blocks have superior significant characteristics to the NSS-
3 block?

? [Witness Love] 1 still believe that is correct
for the purpose of instrurent accuracy, whiuh is the topic
at issue.

MR. HOLLER: Dr. Jacobus, do you have a comment?

WIINESS JACOBUS: I wouldu just note that the
relevant dimension on APCO 135 appears to be .72, and the
original value used in the similarity analysis was .32.

WITNESS LOVE: The original value used in the

similarity analysis was, 1 was merely --
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In this evaluation which consists of more than
this page, as I stated earlier, there is data on the
terminal blocks as part of this package. 1 was doing a
comparison of the side-to~side values or pole-to-pole
values, and the value that I picked cof .32 is the dimension
off of that block, or .4, if you will.

But the point of significance here is that it is a
600 volt terminal block, and the spacings are all basically
equivalent because of that electrical property.

WITNESS JACOBUS: 1 might just note that I don't
see that on this diagram. I see superior significant
characteristics.

WITNESS LOVE: Well, you're only looking at .his
particular section. You need to look at the complete
package.

MR. HOLLER: Fair enough. Unless the Board has
scme other questions on the similarity of the blocks and the
dimensions,; I have none,

JUDGE CARPTITER: While I can't really believe
that a factor two is the biggest uncertainty in trying to
qualify these blocks, the Board just, first, had a chance to
look at these blocks today.

I've turned this connecti!on NSS-3 upside down and
I see the conductors are not spaced as far apart from each

other as they appear to be when I view it from the top. Is
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that a misimpression on my part?

WITNESS LOVE: I do not believe so.

JUDGE CARPENTER: So that, in fact, the difference
between the blocks is not as large as one would infer from
looking at the top of the block.

WITNESS ILOVE: That 1s correct.

JUDGE CARPENTER: But you didn't pay any attention
te that in your analysis,

WITNESS LOVE: 1 used the .32 or the .4 number,
that's correct; .4 as-built measurement.

JUDGE CARPENTER: Would it make any difference if
you really did look at the boettom of it?

WITNESS LOVE: 1It's actually a better comparison.
I'm not sure -- in other words, that is where all of the
points are on the same level.

JUDGE CARPENTER: 1T withdraw the guestion as being
patently obvious.

MR, HOLLER: Let me move ~-- draw your attention to
Staff Exhibit 83, which was passed out this morning, and, in
particular, Page 3 of Staff's Exhibit 83, Staff IR versus
temperature data.

BY MR. HOLLER:

Q I'll address this to Mr. Love or 1'll let anyone
else on the panel who wants to respond answer it. Mr. Love

== I'm sorry, do you have it?
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A (Witness Love] Yes.

9 My question to you would be in your engineering
judgment, are the exponential plots of insulation resistance
versus temrerature indicated on Page 3 reasonable in light
of the data that I think we all heard Dr. Jacobus explain
and that is plotted on Page 3 of Staff Exhibit 831?

A [Witie.s Love]) I'm looking for a page number,

Q It's the third page down, sir. 1It's the one =~
just so there's no question, it has the identification of
the various points in the upper lefthand corner.

A [Witness Love] And you're referring to the TB-9,

EB-25, Phase 1I plot. 1Is that the plot we're referring to?

Q Yes, sir. From the two exponential plots that are
indicated.
A [Witness Love] That appears to be the plot that

we used in the JCO.

Q Yes, sir. But my guestion tc you is is it still
your testimcny that, in your engineering judgment, that
those plots are reasonable in view of the other data that's
on this plot -~ pardon me -- on this graph?

A [Witness Love] The other data has not changed my
epinion, no.

MR. HOLLER: I would just ask Dr. Jacobus if he
has any comment.

WITNESS JACOBUS: Well, I would simply note that
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it's fairly clear to me that those straight lines are auch
less conservative than any of the other data from any of the
other tests might suggest.

I will also note that, fur the record, the points
labellied Solomon EB-25, the point at 121 degrees C labelled
Wyle ZWM, and the point at 127 degrees labelled GE Test IZIWM
and GE Test CR-151, that all of those data points were taken
prior to those terminal blocks ever having been exposed to
temperatures in excess of the tenmperature that that data is
reported at.

Therefore, we rave -- we should have no arguments
that there was permanent damage to these three particular
blocks via exposures to previous cycles of DBAs or whatever
you may wish to call that.

WITNESS LOVE: My problem is simply this. 1In
looking at terminal block data as it has been made available
and has been available in the industry, I have tried to look
at it from the standpoint of one test at a time and I've
tried to look at it from the standpoint of trying to
determine how the insulation resistance in that test
responded to the transient conditions of that test, rather
than trying to -- and look for a correlation of that as
opposed to trying to pick discreet points at temperature
values from very many different tests and then plotting them

on one graph.
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and even considering a profile for one design basis accident
which was more severe than that which would be experienced
in the worst case accident at Farley, using that type of
information will support these.

WITNESS JACOBUS: 1 have to go on record. At this
point, I cannot recall any test where data was taken in the
vicinity of 250 degrees F where the insulation resistance
was anything like ten-to-the-seventh ohms. I will go on
record as saying that.

BY MR. REPKA:

Q Mr. Love, are you trying to tell us that the ERP
~alculation itself will not change unless you have an IR
value that drops below 5E5 chms?

A (Witness Love) That is correct for the 1987
analysis for the instrumentation in discussion in the
session, that's correct.

Q Now, the next thing I wanted to ask you was there
was some discussion this morning about what has beaen
labell :d as your Figure IR-3 in the surrebutta! testimony.

A [Witness Love)] Yes.

Q About whether that plottesd terminal-to-ground or
terminal-to-terminal data from the Sandia report.

A [Witness Love] Yes.

Q Would you just care to, for my benefit as much as

anybody, clarify what is wrong, if anything, with that plo*.
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A (Witness Love] 1 believe what ur. Jacobus pointed
out this morning was that the Page 174 and 175 five~number
summaries of data which I used in this figure for the Phase
I Plot A and Plot B were mistakenly taken from the terminal-
to~ground data as opposed to the terminal-to-terminal data
which was n1sed for the JCO,

In looking at this, the JCO <ita was based on
five-number summaries, Pages 158 and 159, and that would
effect slightly the plots that I hav= on Figure IR-3, Plot A
a. ! Plot B. However, it will not change the conclusions
arrived at from using that data.

Q So the JCO used terminal-to-terminal data and this
plot used terminal~-to-ground data.

A [Witnuss Love] That is correct.

Q And we're really only talking about IR-3, is that
correct?

A [Witness Love] That is correct.

Q And we're talking specifically about Plot A and B
on IR-1.

A [Witness Love] Plot and Plot B, “hat is correct.

Q And if you were to plot -~ replot those using
terninal-to-ground data over the same temperature range, the
effect would be slightly lower IRs.

A [Witness Love] Terminal-to-terminal data. You

said terminal~to-ground data.
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reports.

WITNESS JACOBUS: Normally, for example, today,
with reports that I'm doing, they would go back to my
Research Project Manager. He would review them and they
would then go to NRR for NRR's review., They would then go
to the industry through EPRI for industry comments and
review prior to final publication.

Thes. got some industry review, perhaps not as
much as my current reports are getting.

JUDGE BOLIWERK: You mentioned Portland General
£lectric, but I take it these did not go to EPRI, for
instance. You did not mention that,

WITNESS JACOBUS: As far as 1 know, they did not.

JUDGE BOLLWERK: I take it you're familiar with
the type of peer review that's done for technical journals
and scientific journals.

WITNESS JACOBUS: Yes, I am,

JUDGE BOLLWERK: Can you contrast that with the
type of peer review these were given?

WITNESS JACOBUS: I would characterize the main
difference being that the reviewers for a technical journal
are outside of your own company, whereas our reviewers
mostly are withi= the company. The people that were listed
there, with th: exception of Gary Jochnson, are within

Sandia. It's internal technical review versus external.
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re~termination.

So I think that's my logic for saying there is an
appreciabl. amount of time that it takes for a maintenance
worker to inetall a Raychem splice, cut one out, reinstall
it, vice, determination, re-termination of the terminal
bleck.

JUDGE CARPENTER: And you think, hypothetical, one
minute with a terminal block, ten minutes with a splice,
that there would be a measurable change in the radiation
dose for the locations inside containment.

WITNESS JONES: Yes, sir. Obviously depending on
the specific location, but there is an appreciable
difference.

JUDGE CARPENTER: Mr. Luehman, do you have any
views? Do you agree with Mr. Kraft or not or don't want to?

WITNESS LUEHMAN: 1 think that as conly having been
an inspector of these things, I think Mr. Jones and Alabama
Power, frou a larger perspective, are in a better position
to tell you what the time invelved and the amount of
radiation involved is.

JUDSE CARPENTFR: My only guestion was if, by
chance, in some prior experience, you had some knowledge,
but apparently no. Thank jou.

WITNESS JONES: Just another twist to that. Plant

operations personnel and maintenance personnel at the plant

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NNW, Saite 300
Washington, D. C. 20006
(207) 293-39%0



e G U W W — ——

10
11
12
13
0 14
15

16

18
19
20
21
22
23
24

25

2219
protested violently to us having to put splices in these
circuits of terminations for that very reason.

JUDGE CARPENTER: Well, I'm for, from
understanding the record that's been developed to date -~
but it certainly seems reasonable to wonder whether or not
the industry movement away from terminal blccks for the
reason that they couldn't identify a qualified block is not
entirely compatible with ALARA, and that's not in an
enforcement context. It's in an NRR context and a health
and safety context.

I can't make up my mind whether it's big enough to
worry somebody about or not. But Mr. Kraft's statement
couldn't help but make me think that way.

WITNESS JACOBUS: I might just make one noie here,
Judge Carpenter. Since the time of this report, in the last
tive years or so, there have been a number of different
types of quick disconnects developed. As a matter of fact,
at Sandia right now we are testing a rumber of those. They
are all purported to be envirormentally qualified, made by
CONAX, EGS, and a number of other vendors.

So there has been some response in the industry to
the loss of the use of terminal blocks, using these other
types of fairly easily disconnected connections.

JUDGE CARPENTER: Thank you. Just in passing, on

the next page, Page 5, under this paragraph "Why Terminal

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NNW, Suite 300
Washington, B, C. 20006
32y 293-3950

P T T NS SR - e p—— P— — I.m



10
11
12
13
14
15
16
17

18

20
21
22
23
24

25

2220
Blocks," Mr., Kraft tells us that the arguments against the
use of terminal blocks are generally the dynamic regulatory
environment and a desire to avoid qualification problems.

Is that an invalid observation ala 1984?

WITNESS JACOBUS: 1 think that it's not totally
invalid. 71 think it's a pretty good statement. The fact
that a number of people, even back as early as 1981 and
1982, per Mr. Kraft's survey, were pulling out terminal
blocks, taking them out and replacing them with splices,
because they felt that the regulatory environment at that
time, with the new gualification rule coming up, was such
that they would have difficulty gqualifying their terminal
blocks and they replaced them even prior to this terminal
block work in Information Notice 84-=47.

JUDGE CARPENTER: Thank you. Judge Boliwerk asked
about review of Mr. Kraft's work and you mentioned s~veral
names. Were any of those in the Chemistry Section at
Sandia?

WITNESS JACOBUS: 1 don't know about Mert
Robertson who was at Sandia. With the exception of him,
none of the cother gentlemen in there at S5andia that are
identified worked in Chemistry.

However, I believed Dr. Solomon at Temple
University who also reviewed the report is in the Chemistry

Department at Temple University. 1I1'l]l see if I can find
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reference to that quickly.

JUDGE CARPENTER: T.e report identifies Dr.
Solomon, There's no question about that.

WITNESS JACOBUS: Excuse me?

JUDGE CARPENTER: The report identifies Dr.
Sciomon. There's no guestion about that.

WITNESS JACOBUS: I believe it identifies he's
associat d with the Chemistry Department at Temple, and he
did review this report. I would presume that he's a
chemist, but that's not absolutely necessarily the case.

JUDGE CARPENTER: Well, the reason I ask -~ turn
to Page 58 in Staff Exhibit No. 73.

WITNESS JACOBUS: Staff Exhibit 73, you said?

JUDGE CARPENTER: 1In Staff 73, Page 58.

WITNESS JACOBUS: I am there.

JUDGE CARPENTER: This Section 4.3.6 describes
condensate sample conductivity analyses.

WITNESS JACOBUS: Okay.

JUDGE CARPENTER: It isn't real clear why the
samples were collected and conductivity was measured. But
at any rate, Mr. Kraft says that the measurements might vary
from the film conductivity because of the temperature
difference between the film and the condensaie sample.

I just can't imagine anybody measuring the

conductance of a liquid solution and not measuring the
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2222
temperature. But at any rate -~

WITNESS JACOBUS: They did measure the temperature
and it tells you -- I believe it tells you the temperature
when it was measured, does it not?

JUDGE CARPENTER: I'm just looking on Page 58.

WITNESS JACOBUS: 1t says in the footnote
"Temperature of chamber at time sample was taken. Sample
temperature at measurement time was not recorded, but was at
least ten to 20 degrees C cooler."

JUDGE CARPENTER: For five of the data points,
there are two temperature measurement

WIT.ESS JACOBUS: I'm not wiyv you at this point,

JUDGE CARPENTER: The first line gives the time of
the observation. It says after firet steam ramp, 250 -~ 215
micromhos per centimeter. I don't see any temperature,

WITNESS JACOBUS: COkay. That would essentially be
in the vi~inity of 95 degrees C after the first steam ramp,
I would assume.

JUDGE CARPENTER: Weil, T accept his statement
that there's a temperature difference. So they wouldn't be
identical. He says the thrust here is the measurements may
vary considerably from the fiim conductivity, A, because of
the temperature difference, and, B, the presence of
contaminants from the chamber, the steam system, and the

piping that accumulated in the bottom of the chamber and are
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not present on the terminal blocks.

How does he know that?

WITNESS JACOBUS: How does he know that it might
vary because of those factors?

JUDGE CARPENTER: It says they're not present on
the terminal blocks.

WITNESE JACOBUS: PBecause the terminal blocks are
located within enclosures and the steam comes in from the
top. it's, in effect, distilled water when it gets into the
junction box., If you look in the bottom of a test chamber
after the test, you see pieces of rust and sediment and dirt
accumulation, but you don't see comparable things inside the
junction box.

JUDGE CARPENTER: So you're saying the steam -~
does the steam flow through the box?

WITNESE JACOBUS: The steam would enter the box
through several sources. One would be the unsealed conduit
openings and one would be the weep hole that is dri:led in
the bottom of the box. 8o in the bottom of the box, the
steam is com.ng down and up.

You wouldn't expect it to pick up things sitting -
- sediment and things like that. You wouldn't expect it to
really sweep inte that box.

JUDGE CARPENTER: And to just finish this, C is

the presence of contaminants in the terminal blocks from
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fingerprints that are either not present or extremely dilute
in the condensate sample.

I get the feeling that the steam is flowing over
the blocks; not the bulk of the flow, but some of the flow
over the box and it's appearin_ in the condensate sample.

WITNESS JACOBUS: Yes.

JUDGE CARPENTER: Did you have a chance to look at
the experimental setup?

WITNESS JACOBUS: Yes. 1 was there when that
particular test was done.

JUDGE CARPENTER: What wars the feedwater to the
steam generator?

WITNESS JACOBUS: The feedwater consists of
demineralized water which is then treated with a
conductivity enhancer for the purpose of the steam
generators. The steam generators are electrode-type boilers
and those electrode~type boilers require a certain wmount of
conductivity.

So from there, steam is generated. The steam is
essentially distilled water. That steam then goes through
the steam system piping. The energy is stored within an
accumulator and eventually the steam gets into the test
chamber. A fairly typical setup used in gqualification
testing.

JUDGE CARPENTER: Thank you. It would have been
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nice if there had been a description of that in the report.
Turning to Page 114, Mr. Kraft made mention of the fact that
there might be fingerprints on the b'ock and there might not
be. You've told me that the steam supply was deionized
water.

In your cenversations with Mr. Kraft or other
reviewers, have you been able to account for the occurrence
of substantial quantities of calcium carbonate on the
surface of the block?

WITNESS JACOBUS: We have not discussed that
peint. I have not discussed that point. I am not sure what
the source of calcium carbonate would be. I do not purport
to be a chemist and I'm not ~- I would be doing the worst of
speculation were I to do that.

JUDGE CARPENTER: I realize that the ourpose of
the test was not to qualify blocks, but to st ‘ocks.

But it isn't clear to me that the typical nuclea. _ower
plant is going to end up with a block that locks like this
under LOCA conditions. That's all.

My guestion is is this an aberration? Mr. Kraft
makes reference . the substantial quantities of cadmium
sulfide on the surface of the block.

WITNESS JACOBUS: That's correct.

JUDGE CARPENTRER: 1 have a litlle handout that

relates to the conductivity of water, the conductivity of
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JUDGE CARPENTER: 1've been on your side of the
table. But you dismiss it -- I don't guite see the basis,
1 agree with you that you have to live with it,

WITNESS JACOBUS: 1 don't disagree that that may
have been what accounted for what Mr. Kraft termed some
permanent degradation of the block after the test was over.

JUDGE CARPENTER: At least changed the block, not
necessarily degradation.

WITNECS JACORUS: Okay, change. Whether that was
due ‘o something depcsited on the surface, physical changes
to ¢he surface which resulted in a change in surface
conductivity as a result of the exposuce to the higher
temperature, I don't know exactly what the cause of that
was.

JUDGE CARPENTER: On the othe. hand, I correct
myself, Mr, Kraft reports that there was carbonaceous
residues, graphite-like, on the surface of the block., 1
think that's reasonably called degradation of the blor~k,
That's not water evaporating or being deposited or
fingerprints. It's a real change in the body of the block,
right?

WITNESS JACOBUS: That would appear to be so,
definitely. I think the carbonaceous residue probably came
from the base phenolic material. In some sense, the surface

was degraded. Whether that accounted for the decrease in
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Thank you.

[Recess )

JUDGE BOLIWERK: 1 think Judge Carpent:r had a few
more giesticns,

JUDGE CARPENTER: Before 1 =~ yes, Mr. Holler. 1
was goirg to ask you.

MR, HOLLER: 1If I may, sir, before we begin, I
would just remind the Board that Dr. Jacobus still had that
information with regard to your questions. 1 don't know
what part you would want --

JUDGE CARPENTER: Why don't we do it right now,
please.

WITNESS JACOBUS: Will you pass that out?

MR. HOLLER: Yes, sir. 1If it's going to that,
there is a document that nay be helpful to it. If I may,
for identLification purposer, document called "Plastics in
Engineering," with extracted pages, and "Handbook of
Plastics and Elastomers," for identification purposes
labelled Staff Exhibit 85.

JUDGE BOLLWERK: These are excerpts from a book
called "Plastics in Engineering." 1Is that basically what
we're talkirg about?

MR. HOLLER: That's correct, sir. And then one,
two, three, four pages down, on the fifth page, are some

extracts from "Handbook of Plastics and Elastomers." We've
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view, an engineering report. But in trying to understand
the underlying phenomenon that are represented by the Sandia
report, from my background as an electrochemist, 1 have
considerable problems, all the way to the most primitive one
of the formulation of the model doesn't even tell me what
reaction is going on at the anode or what reaction is going
on at the cathode, and there is no recognition that this is
a transport of current Ly ions, and there have to be
resctions at the electrodes.

WITNESS JACOBUS: This was an attempt to roughly
come up with some generic things. [t is recognized that
this model is not a highly accurate model. It was intended
as a very first order attempt tn come up with some
theoretical considerations.

JUDGE CARPENTER: 1'l]l accept that. 1I've got a
little handout, and it won't be too mystarious because most
of the material comes out of International Critical Tables,
which I'm sure you've looked at.

But the only reason I went that direction, there
was an issue as to what the ftunctional dependence of the
resistance, electrical resistance of water is as a function
of temperature or the electrical resistance of sodium
chluride as a function of temperature, and I thought I'd see

what endless number of researchers over the years had
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derived from something or is that just an aid to see if it's
linear?

JUDGE CARPENTER: It says arbitrary visual aid,
looking at =« I simply connected the points with a straight
line and then I put a straight line the length of the graph
paper just to look and see.

WITNESS JACOBUS: Just to identify whether that -
- JUDGE CARPENTER: I didn't want to clutter un the
data by drawing a straight line through it.

WITNESS JACOBUS: I understand.

JUDGE CARPENTER: But be that as it may, I will
gay, Dr. Jacobus, when I read "It is known" withcut a
reference, I begin to wonder where the burning bush is that
the voice from heavens came down and said this is so,
because as I continue to try to find out what the people who
make a living making these kind of measurements are of the
opinion, and 7 look at Harned & Owen, Physical Chemistry of
Electrolytic Solutions, it happens to be 1964, which I think
1 can cbserve is probably considered one of the more robust
references that there is in terms of being critical of the
data,

Harned & Owen very carefully throw data that they
have some question away. And Harned & Owen says, no, no.
It's not just parabolic. But if you're really going to do

it to .02 percent, it's got to have a little cubic term in
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it.

But they didn't talk about an Arrhenius
relationship. And so 1 looked at another more recent, 1964,
Harned & Owen, Handbouok of Agueous Electrolytes, not of the
stature of Harned & Owen, but they're still talking about
cubics and 1 still can't find any jump from the kinetics
section of most textbooks to the conductince section in
these handbooks.

1 know what Glasstone says and I'm very frustrated
trying to find what the water that might be on the surface
of the block might be doing.

The Atomic Energy Commission supported some
research and I just copied a couple pages of this report in
the Journal of Chemical Physics, Volume 50, May of 1969,
which summarizes the author's cwn research and other
research in a very convenient way.

And if you look at Page 9 of my handout, which is
4425, you'll see that for the dissociation of water, which
is a chemical reaction, the field generally agrees. It
depends on reciprocal absolute temperature for the
dissociation. But then given the dissociation, you then
have the variation of the conductance of the hydrogen ion
and the hydroxyl ion as a function of temperature, and water
is a fascinatingly complicated liquid.

But with certain temperature intervals, the
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hydrogen ion actually has extra conductivity and -- I'm
guoting == I'm [ s aphrasing what the gentleman tells me.

8o that tne functionality is not simple and we end
up with this delightfully irregular result, for the reason
that these people are -~ they do all kinds of funny things,
putting water in a sapphire anvil and conpressing it to 98
kilobars.

But the only pertinent part of this is as a
convenient way to look at or find a graph of the
conductivity of water as a function of temperature at
pressures smaller than .4 kilobar. 1In this plot, the
pressure effect is essentially negligible.

The interesting thing to my eye is that there
really is a factor of a hundred variation in the
conductivity of water ov:.r the temperature interval that
we're thinking about, and there's only a factor of eight in
dodium chloride,.

And 1 just get charmed with what can be causing
the conductance, changes that you‘ve observed. And I agree
wholeheartedly that if it were pure water and the pure water
comes and the pure water goes as the temperature goes up and
down, you would see large changes in resistance as a
percentace cf the resistance.

Are you with me?

WITNESS JACOBUS: Partially.
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JUDGE CARPENTER: The trouble 1 have -- expose a
block to steam and the block is the temperature lag. The
water condenses on it and makes a film and perhaps sone
droplets run off, either carrying the sodium chloride off as
they did in the Sandia experiments, because you couldn't
find it on the surface of the blcck at the end of the
experiment.

There was only one little trace of sodium and that
could easily -~ you're losing the conductor as the water
comes and goes. As the water goes, 1 should say. Then
turning to whether or not the sodium chloride can account
for this, then I have the problem, well, yes, so the water
evaporates and the solution becomes more complicated, but
I've got the same number of sodium ions, the same number of
chloride ions, and the equivalent conductance does depend on
concentration, but not factors of ten.

8o 1 can't put the pieces together. I'm not
testifying now. 1I'm just telling you my desk and my work
table have been an intellectual swamp for some weeks, trying
to develop a rational analysis of what 1 see.

I chased guite a bit to find this conductivity of
water “* high temperatures. Do you understand this hole
that I have? 1If I accept that it's an electrolyte in a film
on the surface of the water at the peak LOCA temperature,

for example, and then cool it, if I can't get rid of the
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electrolyte in my think experiment, 1 can't get the
resistance to change by ten-~to~the-third or ten~to~the-
fourth.

Can you he.p me?

WITNESS JACOBUS: If the film entirely evaporates,
you may get large changes. You're going across mechanisms,
where, in one case, you have the solution on the block and,
in anuther case, it's dry.

JUDGE CARPENTER: But the chamber doesn't suddenly
get flushed with dry air, does it?

WITNESS JACOBUS: No, no, When the terminal block
is at a higher temperature than the environment, that causes
the moisture to evaporate off of the block because the
temperature in the chamber is coming down.

JUDGE CARPENTER: Without belaboring this,
remember the results of your model calculation. Down to a
film thickness of how thin and you were still getting a
milliamp?

WITNESS JACOBUS: Right. But hayvand that, if that
evaporates, there's only a tiny, tiny bit of water on there
at that point because it's so thin and it can evaporate off
at that point if the temperature is changing.

So the terminal block is being hotter. As you
reduce the temperature, that film may evaporate. There

would be no film at all at that point, and now you're
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me, it no longer is a design basis accident.

A design basis accident says you show it works
here; therefore, we can extrapclate and say it will work for
anything less severe. And I have not =~ 1 never did see an
analysis that said that for every different potential
accident, that that would be the case, what they had
claimed.

JUDGE MORRIS: 1 understand.

WITNESS JONES: May 1 respond?

JUDGE MORRIS: Mr. Jones, you wera about to be
called upon.

WITNESS JONES: My response to that is during the
inspection, when Mr. Jacobus or Dr. Jacobus, excuse me, and
Mr. Wilson raised the concern about how the profile was
developed and raised questions regarding our post-accident
monitoring eyuipment,

Not only did we have several discussions with them
trying to explain our philosophy of instrumencs performing
their function early in the event and then egquipment or
monitoring instruments nzeded after the peak condition,
after some discussion with them a%out that, still lacking
their concurrence, Westinghouse was flown down from
Pittsburgh.

We had a spe "ific meeting on the philosophy that

was being used. And it was my understanding when we left
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were all dismissed because it says the terminal blocks would
have worked at 209 degrees.

WITVESS LOVE: We dismissed those in our testimony
because they weren't pertinent to the applications that we
were talking about,.

WITNESS JACOBUS: 1 think we have another point of
disagreement that's fairly clear.

JUDGE MORRIS: On the recort 30 we Jdon't need to
pursue it here.

WITNESS JACOBUS: 1If you wish, 1 can point it out
in my =~ any of my testimony. 1It's been talked about
several times. That's on Page 33 of ny rebuttal testimony.
In response to that, the Alabama Power surrebuttal testimony
~= 1 will see if I can find the reference to =--

JUDGE MORRIS: While you're looking, let me ask
Mr. Jones if you're looking at Page 33 of the rebuttal
testimony of Mr. Jacobus and M.. Luehman.

WITNESS JONES: Okay. I'm on Page 33.

JUDGE MORRIS: 1In preparing your surrebuttal
testimony, did you consider each one of trese points?

WITNESS LOVE: We addressed this issue, I'm
looking for ==~

WITNESS JACOBUS: Page 193 of the surrebuttal
testimony.

WITNESS LOVE: We considered those points in
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WITNESS JACOBUS: Five~times-ten~to~the-minus-six
tines two-times-ten-to-~the-minus-five is one. One of us
needs to -~

JUDGE CARPENTER: I'm dividir, one by five and
getting .2. 1I'm taking the reciprocal of ten~to-~the-minus~
six and getting ten~to-the-sixth,.

WITNESS JACOBUS: Which is the same &3 two-times-
ten-to-the~five. Point two times ten-to-the-sixth. Wait a
minute.

JUDGE MORRIS: No, you're right,

JUDGE BCLLWERK: PMNobody has a cal'culator,

JUDGE CARPENTER: The point I wanted to make just
in passing is I just can't get down to these ten-to-the-
fourth numbers any way 1 try.

WITNESS JACOBUS: All I can do there is go to the
test data.

JUDGE CARPENTER: But what I didn't rea’ize untii
today is this is a dead issue. The reason | was interested,
Mr. Kraft tells us that in Europe, they've tried to quelify
blocks and are concluding that they only should use
porcelain or ceramic blocks inside containment.

If this film business were the cat's pajamas, it
wouldn't make any difference what the block was. And if
that's not entirely true, then it might make a difference

what the block was and that's something the NRC might spend
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wonderful thermometric substance. I don't expect to go in a
hospital and find people with one in their mouth, but it's a
remarkakle resistance change, to me.

And I'm still not comfortable that I understand
it, but it's not necessary for me to understand it for this
case. But it's irresistibly intellectual, and that's enough
out of me.

JUDGE BOLLWERK: All right. I just have two brief
questions, two more general issues I want to talk to Mr.
Luehman about for a second.

At one point in this proceeding, there was a
guestion about terminal blocks with regard to Limitorque
operators. Can you tell me the status of that in terms of
the notice of violation?

I just want to tie up a loose end here. I have
sone recollection.

WITNL S LUEHMAN: Specifically =--

JUDGE BOLIWERK: Maybe I'll just have to check the
record myself if you have no recollection of it.

WITNESS LUEHMAN: I think that -- I'm drawing a
blank as to =--

JUDGE BOLLWERK: Maybe Mr. Holler can help me out.

MR. HOLLER: The guestion is is that still an
alleged violation from the staff?

JUDGE BOLLWERK: Yes.
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MR. HOLLER: Yes, sir, for the terminal blocks and
the Limitorgue valve operators,

WITNESS LUEHMAN: It's under the heading of the
general violation, but I thought you were asking something
more specific. There was a number of discrepancies with
some of the Limitorque operators.

MR. HOLLER: Testinony was offered on direct and -

JUDGE BOLLWERK: Right. We haven't heard anything
about it in a while, and trat's why I wanted to make sure I
hadn't =-- scmething hadn't fallen between the cracks that I
had missed.

But there has been testimony and the record will
speak for itself.

WITNESS LUEHMAN: Yes. It's under the Limitorque
-= the general heading of Limitorque with the T-drains and -

JUDGE BOLLWERK: Right. I guess we saw nothing on
rebuttal or surrebuttal except T-drains, and I wanted tc
make sure tat I hadn't missed something. It sounds like
the record is going to speak for itself on that matter,
then.

All right. I want to ask you ancther general
question. This goes back, frankly, tc something Mr. Wilscn

had nentioned yesterday, but I think it's something that you
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can address in the general context of the enforcement
policy.

I would like to get some understanding from you as
to the time deadline, as you see it, in this case that
controlled APCO's ability to develop new information and
give it to the staff and have it considered as part of their
qualification process in terms of the inspection.

I know there were a number of different steps
here. There was an inspection itself. There was a meeting
+n November of 1988. There was then some submissions, at
least 1 remember with respect, for instance, to the
Chico/Raychem, There was a submissicon in January of 1388,

There was an inspection report in February of
1988, another enforcement conferenc: in April of 1988. Can
you give me some idea of where in terms of the policy
statement the ability of APCO to develop new information and
submit it to the staff and have it considered at that time
came to end In this proceeding.

WITNESS LUEHMAN: Are we talking specifically to
Chico A/Raychem?

JUDGE BOLLWERK: Well, let me ask you two
questions. Can vou give me a generic answer or does it
depend on the particular item of equipment?

WITNESS LUEHMAN: Well, I tbhink the generic answer

is obviously that if -- it's easier to -~ there's two issues

ANN RILEY & ASSOCIATES, itd.

Court Reporters
1612 K Strect, NNW, Suite 300
Washington, D. C. 20006
(202) 293-3950










10
11
12
i3
14
15
16
17
18
19
20
21
22
23
24

25

2261
solves all our problems,

I'm not saying that's the case here, but I think
that we did usually have a cutoff of days or weeks, but
shortly after the inspection.

JUDGE BOLLWERK: Did you define the cutoff here?

i guess that's the -- is there anything on the record that
indicates what the cutoff was in this parsticular -- with
respect to this particular inspection?

WITNESS LUEHMAN: I think that the answer is that
we've considered all the -- I mean, clearly we've considered
the information that was provided in the notice of vioclation
and everything that led up to the notice of violation. We
tried to address all of that in the order imposing the civil
penalty which was not issued till 1990.

Obviously, if we felt Alabama Fower came through
with information that made rational arguments and closed the
gap, and, in fact, in some of the things that were
originally in the notice of viclation, we concluded that and
some items that were originally in the notice of violation
were dropped from consideration at a later date.

$o the staff's consideration was ongoing. But it
reaches the point where the staff has to make a decision
that the gaps between what the licensee Zorsidered adequate
and what the staff considered adegquate can't be bridged.

I guess what I'm saying is it's a more difficult

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NNW, Suite 300
Wachington, D, C. 20006
(202) 293-3950



10

11
12
33
14
15
16
17
18
18
20
21
22
23
24

25

2262
situation wher=s you actually have a case where a licensee
ultimately brings forward information and now you =-- and it
determines that there isn't a violation, how fair is it to
another licensee who might have gotten a violation who
wasn't -- where that wasn't -- where the information wasn't
brought forward by that first licensee, inasmuch as it
matters.

I guess the dilemma that we're in is we have to
cut if off at some point. 1In this case, since this case
went all the way to hearing, we've obviously considered all
the information the licensee has brought up through their
surrebuttal testimony.

If we felt that -- I think the staff's position
was that if the licensee made convincing arguments on these
things in their surrebuttal =-- all the way up tnrough their
surrebuttal testimony, I don't think that the staff is just
in this to win, I think that -- I think it's to do the
right thing, in our opinion.

JUDGE BOLLWERK: So when Mr. Wilson yesterday was
telling us that he continues to evaluate this information in
terms of the environmentel qualificatien of the
Chico/Raychem seals, he was, in fact, stating what the
staff's position is and he's continuing to evaluate it.
WITNESS LUEHMAN: He continued to -- as he was

provided more information, he was clearly asked to look at
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it and see if the licensee was making new arguments that he
might have overlooked. Obviously =-- and then based on what
he saw and what was reviewed by the team.

I think that's a fair statement.

JUDGE BOLLWERK: All ¢ight, Thank you very much
for clarifying that for me. I trink that's all I have,
Anyone else?

(No respo.ase. )

JUDGE BOLLWERK: All right, Mr. Jacobu:, we thank
you == if you have something to say, certainly.

WITNESS JACOBUS: One very quick thing. I made a
couple of statements. I said they were in the Sandia
report. 1 didn't reference them. I have that reference
now. They're both on Page 3 of Staff Exhibit 73. oune is in
the first paragraph -- the second paragrap', excuse ne,
where I mentioned that there were -- I'll just read the
sentence of the record -- "“gporadic breakdowns to very low
values of insulation resistance, a few to several hundred
ochms, lasting from less than a seccnd to several minutes,
were observed."

And then there's somewhere else in the report
where it explains that these were not captured by the data
logger which was sampling at discreet periods of time, but
were captured on the strip chart recorders.

Also, at tlhe bottcm of Page 3 is where it talks

ANN RILEY & ASSOCIATES, L.td.
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need tc assess where we're at in terms of finishing up. 8o
why don't wo go ahead and take care of the exhibits first,
and then we'll do that,

MR. HOLLER: 1If I may, sir. Staff moves to move
inte evidence Staff Fxhibit -- what have been identified as
Staff Exhibit 83, 84 and &5,

JUDGE BOLLWERK: Mr. Repka.

MR. RETKA: With respect to Staff Exhibit 83, we
have no objection. With respect to Staff Exhibit 84, we
object to its admission into evidence on two brses. First,
this is a document that only became available today tc us
and we didn't feel like we had sufficient time to review it.
Second, tnis document was offered to rebut Mr., Love's
testimony in Q&A 103 on Page 172 of his surrebuttal
testimony.

That temperature -- that testimony relates to the
temperature, the shape of the curve, and ranges of
significance to the Farley instrumentation. In that
context, we don't believe that either the relevance or
probativity of the exhibit has been established.

It has not been established that the curve, number
one, or the data clearly establishes that the curve is not
linear on the logarithmic scale. And, number two, it has
not been established that the curve has any relevance to the

temperature ranges of significance to Farley ruclear plant.
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MR, HOLLER: Staff would just respond by saying
the Staff Exhibit 84 plotted the Cemperatures that were
available and for purposes of illustration. The staff has
no further comnent, sir.

JUDGE BOLLWERK: I am less concerned about the
relevance argument and more concerned about the lack of
notice to you all to be able to respond to it in any way you
saw fit.

It is not my intention at this point to close the
record. I'm going to leave it oper for a while to allow the
parties to go through and make sure they've got everything
they want into evidence.

If we provided you with an opportunity to respond
to the exhibit, would that address that concern?

MR. REPKA: That would address that concern. I
don't think it would address relevance and probativity, but
it would address the first concern.

JUDGE BOLLWERK: All right. Wwhy don't we handle
it that way. We're going to go ahead -- well. We have also
Exhibit 85. Do you have any objection to that?

MR. REPKA: Yes, I hate to be ornery at this late
hour, but given the context in which Staft Exhibit 3 was
raised, that is the staft vJas not relying on it in any way,
only offering it to Judge Carpenter, I, frankly, am -~ I

would not like the prospect of either party combing this
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document to find a basis to support their positions in the
proceeding., I dor't believe it should be part of the
record.

MR. HOLLER: The staff has no objection to the
withdrawal of Staff Exhibit 85, but merely included it for
continuity. I might suggest that if the Board cares to make
it a Buard exhibit, the staff would nct object to that.

JUDGE CARPENTER: 1 think Mr. Repka's description
is very much the spirit. It was a courtesy to me. I don't
look at it as an exhibit from which findings of fact
relative to this case are going to be drawn.

It was more my expression of some intellectual
curiosity and I haven't had a chance to look at it, but I
don't think these plastics people really think about peak
LOCA environmants when they characterize the materials.

But at any rate, I will take a look at it. But it
was a courtesy to me and I considered it personally and not
part of this recor~.

MR. HOLLER: We withdraw -- if I may amend my
motion, I withdraw my motion to include Staff Exhibit 85
into evidence and would renew my motion at this point to
include Staff Exhibit 83 into evidence and reserve moving
Staff 84 into evidence till a later tine.

JUDGE BOLLWERK: We're going to go ahead. We'll

withdraw Staff Exhibit 85 and the record can reflect that.
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We'll mark it as withdrawn.
[Staff Exhibit No. 85
was withdrawn.)

JUDGZ BOLLWERK: Staf{.” Exhibit 83 will be admitted
into evidence.

(Staff Exhibit No. 83 was
received into evidence. ]

JUDGE BOLLWERK: Staff 84 we will also admit inte
evidence with the caveat that you all will be provided an
opportunity -~ and 1'll set a date, not right now, but in
the next -- before we finish this evening, in which you all
can respond to it in whatever way you want to, to contest
the validity of the exhibit.

If you wish to raise relevance guestions again,
you can certainly do that and that will go to the weight the
Board might give it.

[Staff Exhibit No. 84 was
received into evidence. ]

JUDGE BOLLWERK: Then I think we have several APCO
exhibits, I think, that need to be received. No. 1 guess
we got them all., We do.

MR. REPKA: I think we're up to date.

JUDGE BOLLWERK: At this point, why don't we go
off the record. Let's talk with counsel for a couple

minutes and see where we're at.

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, N.W. Suite 300
Washington, D. C. 20006
(202) 293-3950



10

11

12

13

14

15

16

18
19

20

23
24

25

2269
[ Whereupen, at 6:00 p.m., the hearing adjourned

for a brief recess.]
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EVENING SESSION
[6:15 p.m. )
JUDGE BOLIWERK: Let me do one thing before we
move to the witness panels. We need to let the record
reflect that Board Exhibit 2 -- it has already been marked
for identification. 1Is there any objectinn from the parties
to our receiving that in evidence?
MR. HOLLER: No objection from the NRC Staff, sir,
MR. REPKA: 1 have no objaction.
JUDGE BOLLWERK: All right., Then Board Exhibit 2
will be reaceived in evidence.
[Board Exhipvit 2 was received in
evidence. ]
JUDGE BOLLWERK: I think the next panel is on
T-drains.
MR. HOLLER: Yes, sir, or, more generally, the
Limitorque operator switch. T=drains is the issue.
I remind Mr. Levis that he ir nder oath.
Whereupon,
WILLIAM LEVIS
was called as a rebuttal witness for the NRC Staff on
T-drains in Limitorque operators and, having been previousl
duly sworn, was examined and did testify as follows:
DIRECT EXAMINATION

BY MR. HOLLER:
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Q I'l1l ask him if he would again, for the record,
state his name and current position.

* [Witness Levis) My name 1s William Levis. I'm a
senior resident inspector at the Davis-Besse nuclear
station.

Q I would ask you, sir, if you have before you a
document entitled rebuttal testimony of William Levis on
behalf of the NRC Staff concerning Limitorque operators.

A [Witness Levis] Yes, I do.

Q Did you participate in the preparation of this
document, sir?

A (Witness Levis] Yes, I did.

Q I'l]l ask you at this time, do you ' ‘ve any

corrections?
A [Witness Levis] I do not.
Q Is the document before you true and correct to the

best of your knowledge and belief?
A [Witness Levis)]) Yes, it is.

MR. HOLLER: At this time I move that the rebuttal
testimony of William Levis on behalf of the NRC 8ta/f
concerning Limitorqie operators be bound into the re=cord ac
if read.

MR. HANCOCK: No objection.

JUDGE BOLLWERK: All right. Then the rebuttal

testimrony of William Levis on behalf of the NRC Staff
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vncerning Limitorgque overators will be received and bound
into the 2 rd,
[The rebuttal testinrony of William Levis on behalf

of the NRC wucaff concerning Limitorgue operators follows. )
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In the Matter of
ALABAMA POWER COMPANY

(Joseph M. Farley Nuclear Plant,
Units 1 and 2)

Q2.

Q3.

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

Deocket Nos. 50-348-CivP
50-364-CivP

St ' Tt gt ot et

(ASLBP NO. 91-626-02-C:vP)
REBUTTAL TESTIMONY OF WILLIAM LEVIS ON BEHALF

OF THE NRC STAFFF CONCERNING LIMITORCUE OPERATQRS

State your full name and current position with the NRC

William Levis, Senior Residert Inspector, Davis Be-se Nuclear Power Station.

Have you prepared a copy of your Professional Qualifications?
A copy of my Professional Qualifications has been admitted previously into

evidence as Staff Exh. 1.

What 1 the purpose ol your testimony?

The purpose of my testimony is to rebut portions of the Alabama Power Company
(APCo) Testimony regarding violations of the envircnmental 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 rebutial testimony is contained in

b4 53‘ o g;'o.':cI " 'Ma
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Q6.

o

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 MOV's with
short operating times, less that 7 days. However for those valves which have a
greater than 7 day operating requirement, the report was not acceptable because
the long term effects of moisture were not evaluated. I can not understand how
Mr. Sundergill can assume that N" 'GEQ is endorsing the principle of extending
the test. In fact, Mr. Sundergill acknowledges in his 12stiniony that the test can
be used if conditions in the test report envelope the plant specific conditions. In
the case of valves with a greater iian 7 day operating requirement, the test simply
does not envelope plant required conditions. As Mr. Sundergill stated in answer
to APCo QI167, the Arrhenius technique shows that the conditions of high
temperature for short durations can be equated to a condition of lower temperature
for a lnnger period of time. This demonstrates the ability to withstand these

temperatures for a given period, not necessarily the effecis of moisture.

Was the issue of T-drains in Limitorque motor valve operators an issue in
industry prior to November 30, 19857 (L/S/J/ Q&A 160, p. 181, DiBenredetto
Q&A 161, pp. 126-27)

Yes it was. In his answer to APCo Q160, Mr. Sundergill states that the T-drain

issue "clearly evolved after the EQ deadline” of November 30, 1985. I can state






Q5.

No. In his answer 10 APCo Qi6l at p.183, Mr. Sundergill 1s misusing the
wording 1 used to describe my conversation with Limitorque. The fact of the
raatter is that Limitorque would not state to me that it was acceptable not to use
" ~drains for those MOV 's which experience LOCA environmental cenditions. In
fact, T-drains are shipped with the actuators with accompanying instructions

stating to install the T-drains for EQ purposes.

Does this complete your testimony regarding this matier”?

Yes
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JUDGF BOLLWERK: 1It's my understanding that
neither of the parties have any cross examination with
respect. ==~ Oh, 1'm sorry. Why don't you gc ahead and do
the APlo panel.

MR. HANCOCK: Okay.

Whereupon,

PHILIP A. DiBENEDETTO,
DAVID H. JONES,
and
JAMES E. SUNDERGILL

were called as surrebuttal witnesses for Alabama Power
Company on T-drains in Limitorgue operators and, having been

previocusly duly sworn, were examined and did testify as

follows:
DIRECT EXAMINATION
BY MR. HANCOCK:
Q If we can start with Mr. DiBenedetto, could you

please state your name for the record?

A [Witness DiBenedetto] Philip A. DiBenedetto.
A [Witness Sundergill] James E. Sundergill.

A [Witness Jones] David h.per Jones.

Q Do each of you all have before yocu a copy of

Alabama Power Company's surrebuttal testimony on the issue
of Limitorque operators?

A [Witness DiBenedetto] Yes, I do.
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A (Witness Sundergill] 1 do.

A (Witness Jones] Yes.

Q Did you assist in the preparation of this
testimony?

A [Witness DiBenedetto) Yes, I did.

A [Witness Sundergill] I did.

A [Witness Jones] I did.

Q Do you have any corrections that need to be made
at this time?

A [Witness DiBenedetto) 1 have one minor
correction. On page 216 of the prepared testimony, the
first full paragraph, there's a parenthetical expression
stating "September, 1990." Jt should be September, 1980,

That's the only correction I have,

Q Mr. Sundergill?

A (Witness Sundergill] I have none.

Q Mr. Jones?

A [Witness Jones] 1 have one correction. On page

221, the first full paragraph, seventh line down, delete the
word "no." "There was no reascnable" should "2 "There was

reasonable assurance."

Q Any further corrections?
A [Witness Jones) That's all.
Q [s this testimony true and accurate to the best of

your know'edge?
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[Witness DiBenedetto] Yes, it is.

[Witness Sundergill] It is.
[Witness Jones)] Yes.

And you adopt it as such today.
[Witness DiBenedetto] Yes, I do.

(Witness Sundergill] I do.

> » > O »@ P »

[Witness Jones] Yes.
MR. HANCOCK: At this time I'd move that the
testimony regarding Limitorgue be bound into the record.

MR. HOLLER: No objection from the Staff.

JUDGE BOLLWERK: All right. The testimony
reflects these corrections, correct?

MR. HANCOCK: We're going to chack on that as soon
as Julie gets back.

JUDGE BOLLWERK: All right.

MR. HANCOCK: She's got all tl.e answer,

JUDGE BOLLWERK: All right. We should make sure,
though, that it has been made before it goes to the court
reporter, back to their main office.

MR. HANCOCK: All right.

JUDGE BOLLWERK: Ther the APCo surrebuttal
testimony on Limitorque motor operators, T-drains, ol Mr.
Sundergill, Jones, and DiBenedetto will be received and
bound into the record.

[(The surrebuttal testimony of James E. Sundergill,

ANN RILEY & ASSOCIATES, Ltd.
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David H.

Jones, and Philip A. DiRen. 92tto on behalf of

Alabama Power Company concerning Limitorgque operators

follows. ]
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licenring. I am responsible for the technical and
administrative management of the company, including
participation in, and supervision of, the extensive
environmental gqualification (EQ) services that DiBenedetto

hssociates offers.

Have you previously testified in this proceeding?

(3un:. vgill, Jones, DiBenedetto) Yes. We have previously
testified on various technical issues raised by this

enforcement proceeding.

What is the purpose of your present testimony?

(Sundergill, Jones, DiBenedetto) Our oresent surrebuttal
testimo y is offered to address the rebuttal testimony of the
various NRC Staff panels on the technical issues in this

proceeding.
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Q134.

Q135.

vI.

LIMITORQUE MOTOR OPERATORS: T-C7ains

Mr. William levis has prepared Rebuttal Testimony on behalf of
the NRC 8taff concerning T-drains in Linitorgue motor operated

valves (MOVs). Are you familiar with it?

(Sundergill, Jones, DiBenedetto) Yes.

What is the purpose of your Surrebuttal Testimony on this

issue?

(Sundergill, Jones, DiBenedetto) Our testimony responds to
tr concerns and issues raised by the Staff in its Rebuttal
Testimony regarding T-drains. We disagree with Mr. Levis'
conclusions on this issue regarding violations of
environmental qualification requirements. We believe, as
before, that the MOVs at the Farley Nuclear Plant wvere

gualified even if T-drains were not installed.

In general, why do you disagree with the Staff's conclusions
concerning the environmental gqualification of Limitorque MOVs

at Fariey without T-drains?

(Sundergill) The Staff's conclisions primarily are based on
their assertion that Limitorque Test Report £00198 (Staff

Exhibit 52), which tested actuators without T-drains for a

-20¢~
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seven dey accident duration, cannot be extended to encompass
the Farley accident duration. As more fully explained below,
it ie my opinion that this test can be extended to cover the

Farley accident duration.

According to Mr. levis, Test Report 600198 is not acceptable
for MOVs with an operating requirement that exceeds seven

days. ¢ buttal Testimony, at page 4). Is he correct?

(8undergill) 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 gualified., 1 contend that Test Report
600198 has sufficient temperature margin to demonstrate that
it would cause the equivalent degradation to the actuators as
would a lower temperature exposure for a longer period of

time.

Let's begin with Test Reports 600456 (Staff Exhibit 53) and
BO0S8 . (Staff Exhibit 54). Mr., Sundergill, in your prior
testimony, you state that "[i)nstallation of T-irains" is not
evident in either report. (Direct Testimony, at pages 184~
85). Mr. levis disagrees with that statement. (Rebuttal

Testimony, at page 3). How do you respond?

=210~
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(8taff Exhibit 54, at page 30). Mr. Levis may believe that
the simple listing of component differences implies that T-

drains were included in the 600456 test, but 1 do not.

Mr. levis further states on page 3 of his Rebuttal Testimony
that the language in paragraph 6.0 of B0O058 "specifically uses
the term 'chamber,' which any reasonable engineer would take
to mean the test chamber used in gqualifying the MOVs." I
believe that a reasonable engineer would not interpret that
one werd out of context. The phrase Limitorque used |is
"containment chamber," not simply "chamber." 1In my opinion,
the phrase “"containment chamber" refers to the containment of
a nuclsar power plant == not a* autoclave in some test lab.
I also base my opinion on a review of the entire context of
the statement by Limitorque. The referenced aiscussion
centers on design differences between actuators used inside
containment and those used outside containment. The
differences 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

chamber.

«2l3~
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Therefore, 1 reiterate that BO058 does not implicitly or
explicitly state that testing was conducted with or without T«

drains.

what about Test Report 6001987 (Staff E<hibit %2). As Mr.
Levis recognizes on page 3 of his Rebuttal Testimony, it was
conducted without the installation of T-drains. Did Test

Report 600198 address all Limitorque MOVs at Farley?

(Sundergill) 1In my opinion it did, as explained in response

to Al62 on pages 183-85 of my Direct Testimony.

But in reaching your conclusion, aren't you relying on
Arrhenius techniques to extrapolate the results of Test Report

600198 for a thirty day, poet-LOCA period?

(Sundergill) Yes, in part, but alsoc on engineering judgment.
The Arrhenius methedology is a means of accelerating the
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 guestion “aised
by Mr. Llevis is based on his concern about extending the
Arrhenius methodology to accelerate the effects of moisture

deqradation.

=243



In the 600198 testing of the Limitorgue actuators without T=-
drains, presumably moisture accumulated inside the motor
housing. The repcrt did not include any indication of whether
or not meuisture had accumulated in the motor housing during
the test. If there was none, the need for a T-drain is
precluded altogether. However, thr 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 temperature and pressure
recorded for the actuator. The actuator was tested 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. (8ge APCo Exhibit 121, the pages showing the
relevant test data for the 600198 testing; these pages from
the test report were inadvertently missing from the full
600198 report admitted into evidence as Staff Exhibit 52.) By
comparison, over the same period of time, the Farley LOCA
profile is vamping down from approximately 140°'F to
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.

»21d~-
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Based on my engineering judgment, moisture at 250°'F and 15
PS1C for 6 days would nave at least as significant an impact
on the Actuater components as would the same amount of
moisture at 120°'F for 32 days. The 32 days is based on ths
overall duration of 33 days minus the initial day which
contalned the transient and peak conditions, My judgment is
further bolstered by neting that the electrical insulation
used in the actuator exposed to the 600198 testing is not as
good as that used at Farley. 8o, in summary, 1 believe that
the 600198 testing at elevated levels wusing inferior
electrical insulation is sufficient to encompass the

postulated accident at Farley.

I note in passing that it is likely that thir same reasoning
has heon employed by the Staff for Limitorque Test Report
60045F, (staff Exhibit 53). This report documents a 30-day
accident test on a Limitorque actuator with T-drains
instelled. 1In 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 Jleast some
evidence of water was present. Thus, for the period of the 30
aay test, there was some moisture in the Limitorque actuator.
Nevertheless, this test has been accepted by Staff for other

plants with postulated accident durations in excess of 30

-215=



0140,

days., Thus, the Staff has tacitly acknowledged that moisture
degradation effects may be extrepolated, If one test can e

extrapolated, so can another,

(DiBenedetto) let me add that extrapolation of data has
routinely been used in aging studies to extend a test duration
to encumpass a required test duration (as discussed in the
testinony on V-type splices). Additionally, EPRI NP-1558, "A

Rovicw >f Equipment Aging Thenry and Technology" (September

19¢90) - an industry~-accepted aging document -« suggests that

extrapolation to extend life beyond that to which it was
tested ls permitted and justifiable provided that excess
margin is available and the magnitude of extrapolation is
reasonable. Reasonable, however, is not quantified. 1In my
opinion, in the presenrt context, the use of excess margin from
the 7-day test is reasonable to extend the gqualification by a

factor of a little more than four times.

It is Mr. Levis' testimony that "certainly moisture is gcing
te aifect the performance of an electrical piece of

equipment." (Tr. 595). 1Is this absolute assertion correct?

(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 t» mind. Another more immediate example

~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 vater during the test, and some (albeit “little")
had gotten in, the performance of the actuator was not

affected.

Before leaving the issue of moisture effects, Mr. Levis
alleges that Mr. DiBenedetto's testimony is "misleading in
that he states that he is unaware of any [MOV) failures
without stating basis [sic) for his conclusion." Rebuttal

Testimony, at page 2. How do you respond, Mr., DiBenedetto?

(DiBenedetto) Mr. levis is referring to my Direct Testimony
in response to Q160 which asked, in total, "[a)re you aware of
rny failures that can be attributed to moisture in the
Limitorque?" 1 responded that "/ am unaware of any failure
reported in the industry where the Limitorque motor operator
failed 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 * at shows failures of

Limitorques without T-drains in that environment."
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On page 181 of your Direct Testimony, Mr. Sundergill, ycu

testify that the T-drain issue "clearly evolved after the EQ
deadline" of November 30, 1985. Mr, lLevis disagreus, 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?

(Sundergill) In support of his disagreement with my
statement, Mr. levis identifies only one utility that, prior
to the deadline, planned to verify the presence of T-drains.
He alsoc states that the unnamed company which previously
employed him looked at them., The first fact is hardly an
indication that the NRC Staff considered the absence of T-
drains a violation. 1In fact, as we discuss below, prior to
the deadline, the NRC was inconclusive on the issue. Also, 1
have no way of knowing what environmencal conditions were

invelved in that plant application,

Mr. levis' latter example is not even an NRC action. Again,
I cannot speculate on the rationale underlying the company's
position. 1 believe that Mr. Levis' examples serve only to
bear out my contention =~ the issue of T-drains evolved after
the EQ deadline. The genesis of the issue may pre-date the
deadlire, but its evclution (g.g., the Staff taking a position

on the issue) transpired after November 30, 1985,
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Qlés.

Mr. Llevie also reject. the staterment on page 127 of Mr.
DiBenedetto's Direct 1estimony that "the fact that the T-drain
issue was cited at 21 differenc utilities denmonstrates that
issue was not a concern c¢f many reasonable and prudent
engineers." (As paraphrased ty Mr. Levis, Rebuttal Testimony,

at page 5.) How do you respord?

(DiBenedetto) The 21 utilities I cite in my Direct Testimony
represent approximately half of al) operating ruclear units in
the United States. This is most certainly irdicative of what
was known or clearly should have been krown regarding this
issue prior to the deadline. On thie basis, and ir accordance
with the testimony of Mr. Luehman and Mr. Potapovs at the
February hearing (Tr. 306-316), Alabama Power Company is not
an outlier. One of the primary reasons why 80 manry utilities
were not concerned about the issue is because the NRC Staff,
in IN 82-72 (Staff Exhibit 55), declined to identify the issue

as a safety concern.
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?

(Sundergill, Jones, DiBenedetto) Yes.
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gl46.

Could you please summarize the portion(as) of IN £3-72 relevant

to T-draine?

(DiBenedetto) On page 126 of my Direct Testimony, I explained
that, although IN 83~72 (Staff Exhibit 55) contained a brief
discussion pertinent to T-drains, it did not conclude that a

potential problem existed.

(Sundergill, Jones, DiBenedetto) IN 83-72 only stated that, at
the time, it was unknown whether the existence of drain plugs
or the orientatior of the drain hole was essential to proper
MOV operation or was in conformance with the qualification
tests. Clearly, the NRC was unable to determine the impact,
if any, on the operation or qualification of a motor operator

without T-~drains installed.

How did Alabama Power Company respond to IN 83-727

(Jones) In response to the Notice, Alabama Power Company
reviewed the qualification information provided by Limitorque,
as well as its own maintenance practices, in order to
determine whether the identified concern was applicable at
Farley. During Alabama Power Company's January 11, 1984,
meeting with the NRC sStaff, we indicated that we would be

reviewing IN 83-72 to determine its applicability at Farley,
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Ql‘u.

Was IN 83-72 (Staff Exhibit 55) cited by the Staff in either
the August 15, 1988, NOV (Staff Exhibit 2) or August 21, 1991,
Order (Staff Exhibit 3) as a basis for the T-drain viclation

at issue?

(Sundergill, Jones) No, not explicitly. It was not discuseed
in the Staff's Direct Testimony on the T-drain issue or in the
NOV. Although IN 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 fact seems to belie the current arguwent that IN
83-72 provided such clear notification of a problem prior to
the deadline. The Staff 4id not expressly rely on it before
the oral testimony as a basis for a "“clearly should have

known" finding.

E yed on your testimeny regarding the content of IN 83-72,
should Alabama Power Company clearly have inown of the alleged

T-drain EQ deficiencies al issue prior to November 310, 19857

(Sundergill, Jones, DiBenedetto) We don't see how Alabama
Power Company, prior to the EQ deadline, c¢ould have
interpreted IN 83-72 to mec) that there were EQ deficiencies
at Farley Nuclear Plant due to the lack of T-drains in
Limitorgue Motor Operated Valves, (Keep in mind that the

Modified Enforcement Policy test is whether Alabama DPower
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Company clearly should have known of the Jlack of
gualification.) The issue did not seem important to
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 not crucial to qualification,

Evidence was presentad to the NRC inspectors at the time of
the audit which verified that Test Report 600198 (Staff
Exh‘bit 52) was applicable to Farley. Moreover, in late-1985
and early-1986, the Nuclear Utility Group on Equipment
Qualitication (NUGEQ) explored the T-drain issue as a generic
industry matter. NUGEQ determined from Limitorgue that Test
Report 600168 involved MOVs without T-drains and Test Report
600456 (Staff Exhibit 53) involved MOVs with T-drains. Based
on that information, NUGEQ concluded in an April 1986 report
(APCo Exhibit 109, at page 7, footnote 3) that “(t)he omission
of T-dreins in other situations will not necessarily prevent
proper actuator operation or violate environmental
gqualification." 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
inspecticn, Alabama Power Company provided proof to the NRC
inspectors that Test Report 00198 bounds the accident

conditions at Farley. (§See Direct Testimony, at page 185).
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. Therefcore, it is our professional opinion that the Lim!torque
MOVs inutalled at Farley were qualified as of November 30,

1985,
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JUDGE BOLLWERK: My understanding now is that

neither of the parties have any cross examination for these
witnesses,

MR. HANCOCK: The Licensee does not.

MR. HOLLLR: The NRC Staff has no cross
examination.

JUDGE BOLLWERK: All right. Then Board questions.
Judge Carpenter, none?

JUDGE CARPENTER: No.

JUDGE BOLLWERX: All right. 1 just have one or
two quick ones.

Mr. Sundergill, on page 223 of your testimony you
describe the conclusion of tha Nuclear Utility Group on
Environmental Qualification, NUGRQ, with respect to test
report 600456 and what it provides on whether T-drains were
used as part of that test. Could you state for ne again
what the NUGEQ ~- is that how it's pronounced?

WITNESS SUNDERGILL: NUGEQ, yes.

JUDGE BOLLWERK: ==~ their position is with respect
to the use of T-drains in that test report?

WITNESS SUNDERGILL: 1In respect to test report
6004567

JUDGE BOLIWERK: Right. As I understand it, as
it's reported in paragraph 6.0 of B-0058, This is page 223

of your testimony.

ANN RILEY & ASSOCIATES, Ltd.

vourt Reporters
1612 K Street, NNW, Suite 300
Washington, D. C. 20006
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WITNESS SUNDERGILL: Right, I'm confused as to
your reference to B~0058 in paragraph 6.

JUDGE BOLIWERK: Maybe 1 can clarify it. On page
211 and 212 you read paragraph 6.0 of B~0058 as failing to
establish that the .-drains were part of the test report,

Is that correct?

WITNESS SUNDERGILL: Yes. That's correct.

JUDGE BOLLWERK: 1 just want to make sire I'm
clear on what the NUGEQ position is with respect to that
test.

WITNESS SUNDERGILL: Well, basically what NUGEQ is
saying is that test report 600456 had T-drains in it during
the testing and that test report 600198 did not.

JUDGE BOLLWERK: I understand that's contrary to
your position, then. Am I correct or not?

WITNESS SUNDERGILL: No. Our position is in
accordance with what NUGEQ is saying. We contend, also,
that 600198 did not have T-drains, and 600456 did. What
NUGEQ is saying is that, if you can demonstrate that 600198
envelopes your plant-specific conditions, then that is
sufficient justification for not having T-drains in your
plant. That's what we're saying that we have done.

JUDGE BOLLWERK: All right., Let me ask you, then,
on page 218 of your testimony you draw the distinction

between the genesis of the T~drain issue and its evolution.

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
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JUDGE BOLLWERK: Do you have any response to that?
I guess, Mr. levis, this is your testimony, correct, sir?

WITNESS LEVIS: Yes, eir, it is.

I'm not sure I understand the distinction between
genesis and evolution, here, but I will say that there were
two NRC inspections that were done prior to the EQ deadline,
ard one of those inspections noted that the Licensee
identified T-drains as an iusue to be verified during their
walkdown portion of the inspection. There is reference in
there about, we didn't make an issue of it at that time, or
there was no enforcement taken, because we were not issuing
violations for these types of items prior to the deadline.

Theire hasn't been an additional inforn.tion notice
that came out since 83-72 to address the T-drain issue, but,
when the inspections in the EQ area started, it was a
position that NRC had taken early on.

JUDGE BOLLWERK: One of the things that APCo says
in its testimony is that £3-72 was only referenced for the
first time with regurd to T-drains in your testimeny. Do
you agree to that? 1Is that an accurate statement? I think
that would be somewhere between pages 219 and 223. 1'd have
to lock up the exact reference.

w "TNEf: (4VIS: The issue of 83-72 wasn't
addr.> " i the inspection report at all as it related to

T-draing. During the first-round hearings, 1 was auked the

ANN RILEY & ASSOCIATES, Ltd.

Court Repoiters
16412 K Street, NW, Suiie 300
Washington, D, C, 20006
{202) 293.3980
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. 1 guestion, when did the industry first -~ when should they
2 have first become aware of the issue. That's the rasponse
3 that I provided at that time.
4 JUDGE i .. LWERK: Do you find the failure to talk
5 about it in the notice of vioclation to be significant, in
6 terms of this enforcement action?
7 WITNESS LEVIS: I can offer my opinion there. I
" wasn't involved in the panel that reviewed, nor the
9 preparation of the notice of violation. 1 don't consider
10 that significant, is my personal opinion, no.
11 JUDGE BOLIWERK: I don't think I have any other |
12 questions, if no other member of the Board does. |
13 [No respunse. )

. 14 JUDGE BOLLWERK: Let's see. There aren't any
15 exhibite 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 testimony and your
23 service to the Board. We very much appreciate it.
24 WITNESS DIiBENEDETTO: You're very much welcome,
25 Thank you.

3 ANN RILEY & ASSOCIATES, Ltd.

| Court Reporters
| 1612 K Street, NW, Suite 300
Washington, D, C. 20006
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[Witness DiBenedetto excused.)

JUDGE BOLLWERK: At this point I guess we're ready

to move on to the next panel, on the GEMS level
transmitters.

MR. HOLLER: Yes, sir.

Whereupon,

WILLIAM LEVIS
was called as a rebuttal witness for the NRC Staff on GEMS
level transmitters and, having been previcusly duly sworn,
was examined and did testify as follows:
DIRECT EXAMINATION

BY MR. HOLLER:

Q Since we're starting a new one, I'll just ask Mr.
Levis, for the record, if he would again state his name and
current position at NRC,

A [Witness Levis)] My name is William Levis. 1I'm
the senior resident inspector at Davis-Besse nuclear
st..ion.

Q I'l]l ask you, sir, if you have before you a

document 2ntitled "Rebuttal testimony of William Levis on

behalf of the NRC Staff concerning GEMS level transmitters."

A (Witness Levis  Yes, I do.
Q Did you participate in the preparation of this
document?

A [Witness levis] Yes, I did.

ANN RILEY & ASSOCIATES, Ltd.
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Q Do you have any corrections to make to this

document, sir?

A [Witnhess Llevis) 1 do no.

Q Ie this document true and correct to the best of
your knowledye and belief?

A (Witness Levis) Yes, it is.

MR. HOLLER: The Staff moves that the rebuttal
testimony of William Levis on behalf of the NRC Staff
concerning GEMS level transmitters be bound into the record
ag if read.

JUDGE BOLLWEKK: Any objection?

MR. HANCOCK: No objection.

JUDGE BOLLWERK: Then the rebuttal testimony of
William Levis on behalf of the NRC Staff concerning GEMS
level transmitters will be received and bound into the
record.

[The rebuttal testimcny of William Levis on behalf
of the NRC Staf” concerning GEMS level transmitters

follows. )
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEEORE THE ATOMIC SAFETY AND LICENSING BOAKD

In the Matter of

Docket Nos. SO-34K-CivP

ALABAMA POWER COMPANY S0-364-Civp

(Joseph M. Farley Nuclear Plant,
Units 1 and 2)

T ' St St ' v

(ASLBP NO. 91-626-02-"wP)
REBUTTAL TESTIMONY OF WILLIAM LEVIS ON BEHALF
OF THE NRC STAFE CONCERNING GEMS LEVEL TRANSMITTERS
Q!. State your full name and current position with the NRC,

A. William Levis, Senior Resident Inspector, Davis Besse Nuclear Power Station,

(2. Have you prepared a copy of your Professional Qualifications”
A. A copy of my Professional Qualifications bas been admitied 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 regarding violations of the environmental qualification (EQ)
requirements for the GEMS level transmitters at the Farley nuclear plant which led
to the civil penaity that is the subject of this hearing. The APCo testimory which is

the subject of this rebuttal testimony is contained in Direct Testimony of Jesse E

.?m ADOCK ,f};}b



R S—— ———— —— - - - - B—

L)

Love, James E. Sundergill and David H. Jones on Behalf of Alabama Power
Company (ff. Tr. 978 and Direct Testimony of Philip A DiBenedeito on Behalfl of

Alabama Power Cor.pany (7 Tr. 1227).
Testimony of Love, Sundergill and Jones

Q4. Who first discovered the low or missing silicone oil levels in the GEMS level
transmitters? (p.20]1, Q&A 183)

A. The first GEMS transmitter without any silicone oil was found by NRC inspectors in

the company of licensee representatives. Subsequent to that, APCo found three more

. GEMS transmitters in an environmentally unqualified condition, because of silicone

oil at a level not supported by the qualification documentation.

Q5. 1s 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. Inanswer to APCo Q185 Mr. Sundergill states that the lack of oil in the GEMS
transmitters does not indicate a weakness in the environmental qualification process.
In his testimony, Mr, Sundergill initially testifiad that *the four specific examples of

installation deficiencies in the GEMS containment sump transmitters do not properly



reflect on APCo's EQ program.® When cross examined on this point, Mr, Sunderpail!
changed his tesumony 10 “the four specific examples of installation or mantenance '
(Tr. 1170). Mr Woodard in his testimony, .owever, testifies that Alabama Power
Company did not create a separate 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 qualification
regulation requires licznsees to establish a program for qualifying the electric
equipment important to safety as that equipment is instalied in their plants. The
GEMS transmitters were identified by APCo on their master list as requinng
qualification. Four of the transmitters were in a configuration for which A¥ _o had
not established environmental qualification. If the equipment is not properly installed
and maintain. -~ 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 w: the environmental qualification compliance deadline of
November 30, 1985. The APCo technical panel of Messrs. Love, Sundergill, and
Jones that testified on the CEMS 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



condition on a transmitter during the November 1987 inspection. The NRC
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
contro. zroup, estified that APCo did not know how or why the noncenforming
silicone oil conditicn occurred.

Q. All right. Would you say that that was a maintenance nroblem if
you're familiar with the particular situation?

A. Well, you know, if | 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 1 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 tumns up who did what in the past.

1 don’t recall that we found an individual, but from my viewpoint |
believe that it was probubly some miitake or whatever you want -
you know, that during that maintenance process maybe the fluid was
not put back in, but zgain I have nc documented evidence either way
how it got there.

I do know that for one of those that | believe it was aimost all the
fluid gone as | iecall,

Deposition of Robert Berryhill, June 2€, 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 tii: Farley plant. This demonstrated



lack of assurance of EQ requirements and the apparent insensitivity 1o the importance
of EQ equipment and its corresponding special requirements on the part of crafismen
and their management at Farley indicate: to me a weakness in the environmental
qualification nrocess and not just an installativa or maintenance problem as

Mr. Sundergill would have the Board believe.

Q6. Has the NRC Staff suggested that "component disassembly” be included as part of

. walkdowns? (pp.47-48, Q&A 47)
A. M T == detto's response to APCo Q47 leaves you with the impression that
¢ .o o .assemb’, was required to perform walkdowns to get the level of detail

tha . ~K _ inspectors were looking for during NRC inspections or that would have
been expected of a licensee during licensee verification of proper installation. This
is not true. The only "disassembly,” if you want tc call it 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 box covers and actuator covers.
This is also the l=vel of detail that ot“er licensees required of me when | was an

er.gineering consultant on EQ matters, prior to my employment with the NRC.
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JUDGE BOLIWERK: [ 'uess the APCo panel will be
next.

Whereupon,

DAVID H. JONES
and
JAMES E. SUNDERGILL

were called as surrebuttal witnesses for Alabama Power
Company on GEMS level] transmitters and, having been

previously duly sworn, were examined and did testify as

follows:
DIRECT EXAMINATION
BY MR, HANCOCK:
Q The same thing. Once again, for the record,

please state your name.

A [Witness Sundergill] My name is James E.
Sundergill.

A [Witness Jones) David Huber Jones.

Q Do you gentlemen have before you a document that

is the Alabama Power Company's surrebuttal testimony

regarding GEMS level transmitters?

A "'itness Sundergill) I do.

A [Witness Jones] 1 do.

Q Did you each assist in the preparation of this
document?

A [Witness Sundergill] I diaQd.

ANN RILEY & ASSOCIATE" Ltd.

Court Reporters
1612 K Street, NW. Suite 300
Washington, D, C. 20006
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A [Witness Jones) Yes.
Q Do either one of you have any corrections that

need to be made?

A [Witness Sundergill] I have none.
A [Witness Jones)]) None.
Q Is this surrebuttal testimony true and accurate to

the best of your knowledge?
A [Witness Sundergill] It is.
A [Witness Jones] Yes.

MR. HANCOCK: At this time I'd move that Alabama
Power Company's surrebuttal testimony regarding GEMS level
transmitters be accepted and bound into the record.

MR, HOLLER: The Staff has no objections,

JUDGE BOLLWERK: Then the Alabama Power Company
surrebuttal testimony on GEMS level transmitters will be
received and bound into the record.

[The surrebuttal testimony of James E. Sundergill
and David M. Jones on behalf of Alabama Power Company

concerning GEMS level transmitters follows.)

ANN RILEY & ASSOCIATES, Ltd.
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In the Matter of:
ALABAMA POWER COMPANY

(Joseph M. Farley Nuclear
Plant, Units 1 and 2)

UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

Docket Nos. 50-348~CivP
50=364~-CivP

Nt N N Nt S S

ASLBP No. 91-626-02-CivP

SURREBUTTAL TESTIMONY OF JAMES E. SUNDERGILL
AND DAVID H. JONES ON
BEHALF OF ALABAMA POWER COMPANY

CONCERNING CEMS LEVEL TRANSMITTERS

State your full name.

(Sundergill) My name is James E. Sundergill. I am emplcyed
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 Operating Company, Inc.

Have you previously testified in this proceeding?

(Sundergill, Jones) Yes. We have previously testified on

various technical 1issues raised %y this enforcement

proceeding.



. Q. What is the purpose of your present testimony?

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.



Q149.

VII. GEMS LFVEL TRANSMITTERS

Having read the Staff's Rebuttal Testimony, will you please
give the Board your perspective of the issues presented by

this alleged EQ deficiency?

(Jones) In my judgment, the iscrues 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 ©0il in the transmitters on November 30,

1985, The GEMS installation manual, however,
expressly identified the appropriate level of
silicone o0il for the eight transmitters. APCo

believes that this installation manual was followed
at the time of installation because had the
appropriate level of silicone cil not been applied
when the transmitters were originally installed,
then APCo's gquality assurance program or guality
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
Reguest (MWR), which indicated that one of the
eight transmitters did not have the appropriate
level of o0il. 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
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Q151.

(Sunderoill) The full guestion and anrwer presented to me in
the written Dircect Testimony must be read and not taken out of
context. The question, Q185 on page 202 f my Direct
Testimony, states in relevant part: "With respect to the four
suspect transmitters, you stated that the dericiency is more
properly characterized as an jnstallation/majintenance issue
rather than an EQ issue." (Emphasis added.) This underlined
portion of the guestion refers to m)y response to Q182 on page
201, in which 1 stated: "rte first issue is an
installation/maintenance issue; t o¢ 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
that I do not know whether tne low level of silicone oil is
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 respor.e is also
clear that I recognize the possikility that either
installation or maintenance could have caused the low levels
of oil. As a result, any ai ~gatiorn that I have "changed" m;

testimony is not supported.

Based on the GEMS deficiency, the Staff draws some sweeping
conclusions about the overall EQ program at Farley. In
particular, Mr. Levis concludes that the "EQ program

regquirements were not understood or implemented at the craft
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Ql52.

level at the Farley plant." (Rebuttal Testimony, at page 4).

How do you respond?

(Jones) This is both untrue and unfa®‘ . Bob Berryhill and I
previously testified 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 Alabama Power
Company's craft labor on such thin and unrepresentative
evidence as four transmitters found in 1987, in low-o0il
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
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.

Were the low oil levels in the GEMS safety significant?

(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 “ransfer
from the injection to the recirculation phase. Primary

indication for this transfer is provided from the Reactor

~228~
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Water Storage Tank level indication. The devices that provide
the primary indication are Class 1E items of equipment and are
located in a mild environment. Therefore, even under the
postulation that the GEMS level transmitters would fail in a
design basis accident, the primary indication system would be

unaffected.

What is your conclusion on this issue?

(Jones, Sundergili) We continue to maintain that this issue

does not rerresent a violation of 10 CFR 50.49, Even if it

were, it is not a viclation which Alabama Power Company

clearly knew or should have known of prior to the EQ deadline.

*>229
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JUDGE BOLLWERK: 1It's my understanding again that
there's no cross examination on the part cf either party.

MR. HANCOCK: None by the Licensee.

MR. HOLLER: None by the Staff, sir.

JUDGE BOLLWERK All right,

Any Board questions?

[No response. ]

JUDGE BOLLWERK: Again, lat me ask just one
question.

Mr. Levis, the last time that you testiflied on
this matter, I guess subseguent t: that the Board raised a
gquestion about the status of the oil levels in the GEMS
transmitters as of November 30 of 1985. I wish for my
purpos 2 you could state what Lhe Staff's position is as to
that oii level on Novenker 30, 's5, ~nd what support you
have for thot pos.tion.

WITNESS LEVIS: Basically, I have no direct
knowledce of what the level was of the oil in the
transnitters at that period of time., During the course of
the inspec .ion I did not look at installation or maintenance
records to see if I could make that determination.

1'd be guessing if I were to say that it was
original installation or maintenance. I just don't know.

JUDGE BOLLWERK: All right. You've read, 1 take

it =~ certainly the APCo surrebuttal guotes the letter that

ANN RILEY & ASSOCIATES, Ltd.
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they addaressed to the Board with their report. 1 take it
you have no quarrel with what's in that letter.

WITNESS LEVIS: No, sii1. I have no knowledge that
anything there is not correct.

JUDGE BOLLWERK: All right.

Any response froam APCo? 1Is there anything you'd
like to add on this issue?

WITNESS JONES: No, I have none.

JUDGE BOLLWERK: All right. That was the only
gquestion I had.

Mr. Levis, I bellieve that completes your testimony
before the Board, and we ' 1ank you very much, sir.

WITNESS LEVIS: Thank you.

[Witness Levis excused.)

JUDGE BOLLWERK: I believe we have one more to go.
We're in the home stretch now.

MR. BACHMANN: Mr. Paulk and Mr. Luehman have been
previously sworn.

Whereupon,

CHARLES J. PAULK, JR.,
and
JAMES G. LUEHMAN

were called as rebuttal witnesses for the NRC Staff on
premium RB grease and, having been previously duly sworn,

were examined and did testify as follows:

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NW, Suite 300
Washingtou, D. C. 20006
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DIRECT EXAMINATION
BY MR. BACHMANN:

Will you gentlemen state your name and current

position with the NRC for the record?

A

[Witness Luehman] James G. Luehman. I'm a senior

enforcement specialist, Office of Enforcement.

A

[Witness Paulk] Charles J., Paulk, Jr. 1I'm a

reactor inspection, Region IV, plant systems sectjon.

Q
"Rehuttal

Do you have before you a document entitled

testimony of Charles J. Paulk, Jr., and James G.

Luehman on behalf of the NRC Staff corcerning premium RB

greas2 in

A

A

Q
testimony?

A

L

Q
testimony?

A

A

Q
your knowl

A

fan motors and room coolers"?
[Witness Luehman] Yes, I do.
[Witness Paulk) Yes, I do.

Did you participate in the preparation of this

(Witners Luehman] VYes, I did.
[Witness Paulk) Yes, 1 did.

Do you have any corrections to make to this

[Witness Luehman] I d» not.

(Witness Paulk) I do not.

Is this testimony true and correct to the best of
edge and belief?

[Witness Luehman] Yes, it is.

ANN RILEY & ASSOCIATES, Ltd.

Court Reporters
1612 K Street, NNW. Suite 300
Washington, D, C. 20006
(202) 293-3950
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it is,

MR. BACHMANN: At this point I move that the

rebuttal testimony of Charles J.

Paulk, Jr., and James G.

Luehman on behalf of the NRC Staff concerning premium RB

grease in fan motors and room coolers be admitted into the

evidence and bound into the record as if read.

JUDGE BOLLWERK: Any objection?

MR. HANCOCK: Alabama
JUDGE BOLLWERK: Then
Charles Paulk and James Luehman
concerning premium RB grease in

will be received and bound into

Power has no objection.

the rebuttal testimony of
on behalf of the NRC Staff
fan metors and room coolers

the record.

[The rebuttal testimony of Charles J. Paulk, Jr.,

and James G. Luehman on behalf of the NRC Staff concerninco

premium RB grease follows.)

ANN RILEY & ASSOCIATES, Ltd.

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

EEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

)
) Docket Nos. 50-348-CivP
) 50-364-CivP
)
)
)
) (ASLBP NO. 91-626-02-CivP)

REBUTTAL TESTIMONY OF CHARLES J. PAULK, JR., AND

JAMES G. LUEEMAN CN BEHALF OF THE NKC STAFF CONCERNING

FREMIUM RB GREASE IN FAN MOTQORS AND ROOM COOQLERS

State your full name and current position with the NRC,
Charles Jasper Paulk, Jr., Reactor Inspector, Plant Systems Section Division of
Reactor Safety, Region IV,

James G. Luehman, Senior Enforcement Specialist, Office of Enforcement.

Have you prepared a copy of your Professional Qualifications?
(All) A copy of each of our Piofessional Qualifications has been previously
admitted into evidence as Staff Exh, 1.

What is the purpose of your testimony?
(All) The purpose of vur testimony is to rebut the portions of the Alabama
Power Company (APCo) testimony regarding the violations of the environmental

qualification (EQ) requirements for fan motors inside containment and room

“S203170302 920343 -
PDR ADOCK 05000348
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coolers outsive containmean: Jubricatad with Premium RB grease, as set forth in
the Notice of Violation (NOV), dated August 15, 1988 (Staff Exh. 2), and the
Order Imposing a Civil Penalty, dated August 21, 1990 (Staff Exh. 3). The
APCo testimony which is the subject of this rebutal testimony is contained in
Diract Testimony of Jesse E. Love, James E. Sundergill and David H. Jones on
Behalf of Alabama Power Company (ff. Tr. 978)(hereafter Sundergill), Direct
Testimony of Dr, Robert O. Bolt on Behalf of Alabama Power Company (ff. Tr.
1196)(hereafter Bolt), Direct Testimony of Philip A. DiBenedetto on Behalf of
Alabama Power Company (ff. Tr. 1227)(hereafter DiBenedetto), and Direct
Testimony of Vincent §. Noonan on Behalf of Alabama Power Company (ff. Tr.
1225)(hereafter Nooran).

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?

(Paulk) Mr. Sundergill is correct that I did not identify the source of the
instructions; I did not have a copy of the document I saw at Farley. Idertical or
similar instructions are in the Joy Manufacturing *Installation and Maintenance
Manual: Series 800/1000/2000/3000 Axivane Fans Adjustable Pitch D.rect
Connected Single and Two Stage Axial Flow Fans" (NP 408) (Staff Exh. 78),



<%

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
durirg cross-examination. On page 6 of Staff Exhibit 78 under *Lubrication of
Motors,* the vendor (Joy Manufacturing Co.) states that *[m)otors with Class H,
Type RN or Class H, Type RH insulation systems, nuclear applications, must be
lubricated with Chevron SRI #2 with no substitutions permitted.® (Emphasis in
original) On the last page of Staff Exhibit 78 there is a section entitled
*WAKNNG:" which states:

The recommended lubricants have been selected for use with JOY

Series 800, 1000, 2000, and 3000 Series AXIVANE Fans. JOY

does not recommend mixing lubricants due to possible

incompatibiliiy. Motors with . . . nuclear applications MUST be

lubricated with Chevron SRI #2 with no substitutions permitted.

DO NOT substitute other manufacturing brands without first

consulting our factory. If it 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 origins
At the Farley 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 war at Farley.
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How did you obtain Staff Exhibit 787

(Paulk) I obtained Staff Exhibit 78 in December 1991. 1 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 and 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.

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)?

(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 Electric instruction manual, is dated June, 1976,
and was “"the prior version of the Instrvction Manual immediately available to
[APCo)." (Sundergill, Q&A 195 at 211) As stated in APCo Exhibit 97, *[t}he
following instructions are for standard units only[.) [Flor special units and
epplications requiring different greases and regreasing schedules - contact the
closest Reliance District Office.® (APCo Exh. 97 at Bater 0. 0034216) A

nuclear application is a special application so that this manual would not ap.nly.
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APCo Exhibit 98, dated March 1983, does not contain this statoment, but does

give information similar to part of the wamning in Staff Exhibit 78. (APCo Exh.

98 at FAX page no. 9) APCo Exhibit 99, which is a Joy Manufacturing mnanual,
i3 an instruction manual for fan motors. Staff Exhibit 78 is also an instruction
manual that addresses the same series fans (Joy Series 1000) as APCo Exhibit 99.
However, 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. APCo Zxhibits 100 and 101 are
maintenance sections from some manuals, but they do not indicate that Lhev are
for motors used in nuclear applications and qualified for a harsh environment.
APCo Exhibits 97-101 do not appear to be a basis for concluding that Premium
RB prease may be substituted for Chevron SR! #2 1o lubricate the motors tased

solely on analysis of whether they are cquivalent greasss,

How do you respond to the assertion that the installation practice or the mixed
grease issue is raised for the first time? (Sundergill Q&A 195, pg. 210)

(Paulk) To the best of my knowledge, members of the inspection team discussed
preases and mixed greases with Mr. Shipman and others during the inspection at
Farley. While I realize that fact is not specifically documented in the inspection
report, given that a manual identical or similar to Staff Exhibit 78 was available
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at the Farley site, the issue clearly should have been considered by APCo even

earlier than the inspection.

What is your analysis of grease as a maintenance issue, and not subject to EQ?
(DiBenedetto Q&A 152, 155, pp. 120-123)

(Paulk) Environmental qualification is more than just performing a test on
equipment and documenting that test. It involves all aspects of an vrganization.
The maintenance epartment has the responsibility of maintaining equipment in
a condition similar to that tested to ensure that the qualification is not voided.

This licensee argues that once a component is type tested and qualified,
then whatever happens is of no consequence for qualification. This argument is
flawed, as follows. In order to satisfy 10 C.F.R. § 50.49, a licensee documents
tests and analysis of electrical equipment important to safety to deinonstrate that
the equipment will function during accident conditions. 17 parts of the equipment
are subject to age related degradation and are not izplaced 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
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provide data and analysis adequate to demonstrate qualification of the subject

motors with the Premium RB or mixed grease.

(Luehman) As stated on Page 14 of Appendix A to the Order Imposing Civil
Penalty, EQ is not solely an eagineering function. While the staff agrees that in
this case other requirements besides 10 C.F.R. § $0.49 could have been cited,
errors in design, procurement, installation, and maintenance that can adversely
affect the qualification of equipment can be considered violations of EQ
requirements. In addition, in response to a guestion from Judge Morris, Mr,
Woodard testified that APCo did not create a separate organization whose job was
EQ management. (Tr. 1301) He tesified that APCo ‘integrated these
requirements into our plant organization.® (Jd.) In contradiction to this
testimony, however, APCo, through Mr. DiBenedetto's testimony, att. npts to

draw a clear distinction between EQ and maintenance.

How do you analyze APCo's use of engineering judgement in this context?
(DiBenedetto Q&A 153, 155, pp. 121-23)

(Paulk) Engineering judgemient is nothing more than analysis of availalls data
when the actual conditions do not meet the tested conditions. The DOR
Guidelines identifies what was expected for documentation:

Complete and auditable records must be available for qualification
by any of the methods described in Section 5.0 above to be



considered valid, These records should describe the qualification
method in sufficient detail to verify that all of the guidelines have
been satisfied. A simple vendor centification of compliance with
a design specification should not be considered adequate. (Staff
Exh. 24, Eacl. 4 at 15)

In Supplement Z to Bulletin 79-01B, the staff informed the licensees in
A.8 that *[d]etails for the information and documentation required for type tests,
operating experience, analysis, and extrapolation of test data from operating
experience are provided in Section 5§ of NUREG-0588 . . .* (Staff Exh. 24, at
6) NUREG-0588, Rev. 1, states:

(1) The staff endorses the requirements stated in IEEE Std, 323-
1974 that, *The qualification documentation shall verify that each
type of electrical equipment is qualified for its application and
meets its specified performance requirements. The basis of
Qualification shall be explained to show the relationship of all
facets of proof to support adequacy of the completc equipment.
Data used to demonstrate the quaufication of the equipment shall
be pertinent to the application and organized in an auditable form.*

(2) The guidelines for documentation in IEEE 323-1974 [1971
may be used for Category IT] when fully imp..mented are
acceptable.  The documentation should include sufficient
information 1o 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 16-17)

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 its adequacy.® (Staff Exh. 24, at E-2)
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APCo's position that the NRC did not coniider enginecring judgement is
not justified. As described 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 licensee, cannot audit information that is in someone’s

head.

(Lwehman) Mr, DiBenedetto states that it is his opinicn "that because APCo
evaluated the substitute g ease in accordance with principles of sound engineering
judgement (which included documenation in its maintenance files), it had
reasonable assurance that the substitute grease would not impact the qualifization
or cperation of the associated motors.® (DiBenedetto Q&A 155, pg. 123)
How=ver, a sound engineering 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 ..ilure o change out the grease as required by the

manufacturer on the qualification of the subject motors.

How do you analyze the assertion that Premium RB grease "could function in
accident conditions?* (Sundergill Q&A 194, pg. 209)
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(Paulk) The ability of the Premium RB grease 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 perfcrmed until three and one half years had passed from the in pection date.

In addition, at the time of (s inspection, APCo did not p.ovide any
information to indicate that the Premium RB grease had not been mixed with the
Chevron SRI #2 grease. The Chevron SRI #2 uses a polyurea base and the
Premium RB uses a lithium soap. According to the EPRI Lubrication Guide,
EPRI NP-4916, dated January 1987, (Staff Exhibit 79)(prepared by Dr. Bolt),
polyurea and lithium soap bases are not compatible. Therefore, there was no
analysis to qualify Premium RB grease on the motors in question in the Farley
accident environment.

Finally, Mr. Sundergill's answer refers to the Texaco Aocumentation
(APCo Exh. 74), however, this documentation contains no radiation data, nor
does it address compatibility. Therefore, it is not a sufficient basis for

demonstrating qualification.

Pow do you respond to the APCc analysis of the list of recommended lubricants
(in APCo Exh. 97-101) that concludes that Premium RB is an “equivalent
lubrizant,” so that substitution is allowed? (Bolt Q&A 10, pp. 7-8)
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(Paulk) APCo Exhibits 97-101 identify the Premium RB grease as a replacement
grease, however, these exhibits do not address compatibility of greases, As
explained zbove, 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 greases 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 manuals indicatea
whether the Chevron SRI #2 and the Premium RB greases were compatible. (See

also Q&A 6, pp. 4-5, supra.)

The Licensee's witnesses refer to Justifications for Continued Operation (JCOs)
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)

(Paulk) We discussed with Mr, Shipman the fact that APCo was preparing a JCO
for greases and developing & qualification program for greases. I do not
remember reviewing any JCO for lubricants. Because JCOs were required only
to show operability, the Licensse was not required to provide them to us. The
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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(Luehman) A JCO allows a licensee to make an argument that a piece of
equipment continues to be operable even though it is not qualified. Specifically,
a licensee may argue that the equipment will function under normnal conditions,
for example, at 100 percent power, that other cquipment is available to perform
the same function, and that the interval until qualification is estadlisned would
represent @ low risk. The Staff may accept that position and allow a plant w0
continue to operate, but this does not indicate that the Staff accepted the licensee's
analysis as qualifying the equipment. As Mr, Faulk states, the JCO did not
address compatibility. Accordingly, the JCO did not demonstrate qualification

of the motors.

The Licensee's witnesses also refer to Texaco documentation. (APCo Exh. 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)

(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 grease to show equivalence in lubricating quali. .s
to Chevron SRI #2, but did not address compatibility of these two greases. For
these reasons, the Texac ) documentation did not demonstrate qualification. (See

aso Q&A 10, pp. 9-10, supra.)
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The Licer.ee's witnesses refer to Wyle test repe  40196-1 (APCo Exhibii 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?

(Paulk) Mr. Sundergill stated on page 213 of his direct testimony that the *test
was performed in ©7 (xpeditious manner . , .* The inspection was in 1987, but
the test was not complewed until December 1988, APCo Exhibit 76 was not
available to qualify wie motors as installed at the time of the inspection in 1987,

What is the significance of Dr. Bolt's analysis? (Bolt Q&A 9, 11, pp. 6, 8)

(Paulk) Notwithstanding that Dr. Bolt did not provide his analysis at the time of
the inspection, it would n)t 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 QoA 10,

pp. 9-10, supra.)

How do you respond to the assertion that grease is not an electr.~al component?
(Sundergill Q&A 188-192, pp. 204-207; Bolt Q&A £, 6, and » pp. 3-6;
DiBenedetto Q&A 148-151, pp. 117-120; Noonan Q&A 30, 31, pp. 28 24)



icensee witnesses have alleged that the Staff considers grease

ts 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 Civil

Penalty is "10 C.F.R. § 50.49(f) requires that each item of electrical equiprient

IS

be qualified by testing of, or experience wit
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or similar equipment....” With a different lubricant in an item of electrical
equipment (in this case motors), absent a similarity analyss, the item of
equinment is no' identical or similar to that which was qualified,

In asserting that the grease at issue performs no electrical function and
therefore is outside the scope of equipment required to be qualified pursuant to
10 C.F.R. § 50.49 Licensee witnesses attempt to draw a narrow and misleading
distinction that differs from accepted industry practice existing before the
Novembe 30, 1985, deadline. Mr. DiBenedetto correctly points out that IEEE
323-1974 (APCo Exh. 36) id*ntifies lubricants as needing to be addressed should
they be modified after the affected equipment is qualified. (DiBenedetto Q&A
152, p3. 120) That information is taken from Subsection 6.8 of the standard
which comes from Section 6, tiled *Quslification Procedures and Method.*
Further, Mr. DiBenedetto neglected o mention that in Subsection 6.2 of that
same standard, "Equipment Performance Specifications,® item (4) specifically
mentions lubricant in outlining preventative maintenance issues of concern in
raintaining qualification. Additionally, another standard that existed well before
the deadline, TEEE 382-1980 (Swaff Exh, 80), which is the standard for valve
operator qualification states in Subsection 5.6:

Examples of modifications which may require requalification by
type test are:
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(1) Change in materials of construction which may have an
effect on qualified life, for example seals, lubricants, etc.
(Swaff Exh. 80 at 22)
While this standard does not apply to the equipment at issue here, it illustrates
that consideration of Jubricants was encompassed in the qualification of electrical
equipment important to safety.

In a pre-deadline ‘nspection report dated July 26, 1985, documenting an
inspection at Ft. Calhoun conducted April 29 io May 3, 1985 (Inspection Report
No. 50-285/85-09, Staff Exh, 64) the Staff raises the issue of the need to maintain
proper lubrication of certain pumps in ordes to assure qualification. (Staff Exh,
64 at 12) This information was readily available tu persons like M,
DiBenedetto, who, according to his testimony (DiBenedetto Q&A 10, e 9),
stayed current on 1 hnical and regulatory developments in the EQ area. The
information was available through the NRC public document room or should have
been available through the Nuy 'sar 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 silent
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 des.zned in an
accident environment. Therefore, Juring the course of the qualification the
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equipment is operated as it would be in the plant. Now assume that during the
test the equipment fails to continue 1o opemate, There could be many reasons for
the equipment's failure to operate, including those that are strictly elertrical or
mechanical. However, whether or not the reasor.s could be definitely determined,
the test, in accordance with guidance such as Section 5.2.5 of the DOR
Guidelines (Staff Exh. 24, F--l. 4 at 12), would have to be considered
unsatisfactory because the equipme: . could not demonstrate proper performance
for the specified duration. Recognizing the integra’ link such a situation creates
between some of the equipment's electrical and mechanical functions,

qualification necessarily encompasses both functions where they can aot be easi.

separated,

How do you respond to the assertion that the Staff *stretches of the concept of
EQ?"  (Sundergill Q&A 193, pg. 207-8)

(Paulk) The DOR Guidelines state that *[t]he type test should be considered valid
for equipment ‘dentical in design and material construction to the test specimen.
10 C.F.R. § 50.49 requires, in part, that each item of electric equipment
important to safety shall pe qualified by tesung of, or experience with, identical
or similar equipment, and the qualification shall include a supporting analysis to
show the equipment to be qualified is acceptable. It is on thic basis that the
lubricant was considered to be important for rotating equipment. Without
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additional analysis or testing, it would not be possible to determine if a Jubricant
would '» capable of performing its function under design basis accident
envircaments 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 susceptible to degradation as a result 0, environmental conditions,
we do not consider our position as “stretch[ing) the concept of EQ.* (Sundergill,
pg. 208

How in you respond to the Licensee's wit.*sses asserticns that there was no
reason that APCo clearly should have knov n of the qualification deficiencies
pertaining to APCO's use of Premium RB grease? (Sundergill and Jones Q&A
201, pp. 214-15; DiBenedetto Q&A 156, pg. 123)

(Paulk) Even though 1 was not personally aware of the requirements of the
manufacturer until I reviewed the documentation at the Farley site, if 1 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 inspection report (APCo Exh. 11) and
TERs is not adequate to justify its position. The TERs were based on
information provided by APCo. The documentation APCo relied on for
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Sualification 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 qualification file data or maintenance history.

(Luehman) In addition to the specific vendor documents discussed by Mr. Paulk,
the industry standards discussed in my response to question #16 at pp. 14-17,
supra, clearly should have aletied a knowledgeable engineer to the general
concerns with lubricants. Further, qualification reports such as Limitorque's
BOOS8 (APCo Exh. €7) 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 IECE standards, the need for the use of proper lubricants to
maintain qualification. Finally, Information Notice 79-03, dated February 9,
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 as a qualification issue was a concern the NRC discussed with

the industry,
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How do you respond to the assertion that this violation lacked safety significance”
(Sundergill Q&A 203, pp. 215-16; DiBenedetto Q&A 157, pg. 124)

(All) 1t is the Staff's position, as stated in the Order Imposing and direc
testimony, that the Licensee's lack of a basis to show the substitute grease was
equivalent to, and compatible with, the grease specified by the manufacturer and
used for original qualification is significant. This remains true notwithstanding a
showing afier the fact that the substituie grease was equivalent. Furthermore,
the Licensee apparently never evaluated whether replacing the grease in a manner
other than specified by the manufacturer 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 s0.

How do you respond to the assertion that the containment fans are not needed?
(Sundergill Q&A 204, pp. 216-17)

(Luehman) The 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. £33, 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
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evaluation APCo has done under 10 C.F.R. § 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.

Does this conclude your testimony regarding this matter?
(All) Yes.
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JUDGE BOLILWERK: The APCo panel, 1 believe, is
next.
MR. HANCOCK: All rignt.
Whereupon,
DAVID H. JONES
and
JAMES E. SUNDERGILL
were called as surrebuttal witnesses for Alabama Powver
Company »n premium RB grease and, haviny been previously
duly sworn, were examined and did testify as follows:
DIRECT EXAMINATION
BY MR. HANCOCK:

Q let's say our names again,

A (Witness Sundergill] My name is James E.
Sundergil..

A [Witness Joneu| David Huber Jones.

Q Do you gentlem:n have before you a document that
is Alabama Power Company's surrebuttal testimony on premium
RB grease?

A [Witness Sundergill) I do.

(Witness Jones) Yes.
Did you each help in preparing this testimony?
[Witness Sundergill] I did.

[Witness Jones) Yes, I did.

o » > 0O »

Do either one of you have any corrections that
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need to be made at this time?

A [Witness Sundergill) I have none.
A ‘Witness Jones) No.
Q is this =urrebuttal testimony true and accurate to

the best of your knowledge?
A [Witness Sundergill) It is.
A (Witnhess Jones) Yes.
Q Do you adopt this testimony as your surrebuttal
testimony on this issue for purposes of this proceeding?
A (Witness Sundergill) 1 do.
A [Witness Jones) Yes, I do.

MR. HANCOCK: At thie time I would move that this
testimony, the surrebuttal testimony on premium RB grease,
be admitted and bound into the record.

JUDGE BOLLWERK: Any objection?

MR. BACHMANN: No objection.

MR, BACHMANN: Then the APCo surrebuttal testimony
on premium RB grease will be received and bound into the
record.

(The surrebuttal testimony of James E. Sundergill
and David H. Jones on behalf of Alabama Power Company

concerning premium RB grease follows.)
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SURREBUTTAL TESTIMONY OF JAMES E. SUNDERGILL
AND DAVID H. JONES ON BEHALF OF ALABAMA POWER COMPANY

CONCERNING PREMIUM RB GREASE

State your full name.

(Sundergill) My name is James E. Sundergill. I am employed
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. 1 am currentlv Manager
of Engineering Support, Farley Nuclear Plant, for Scuthern

Nuclear Operating Company, Inc.

Have you previously testified in this proceeding?

(Sundergill, Jones) Yes. We have previously testified on

various technical issues raised by this enforcement

proceeding.



. Q. What is the purpose of your present testimony?

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.
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PREMIUM RB GREASE
.

In the Rebuttal Testimony concerning Premium RB Grease in room
cooler and containment fan motors, Mr. Paulk identifies Staff
Exhibit 78, wnich is a Joy Manufacturing document entitled
"Installation and Maintenance Manual: Series 800/1000/2000/
3000 Axivane Fans Adjustable Pitch Direct Counnected Single and
Two-Stage Axial Flow Fans =~ NP 408." M:r. Paulk claims that
this document was "identical or similar" to the manual he
reviewed during the 1987 inspection. Was NP 408 (Staff
Exhibitc 78) in the Farley Nuclear Plant files during the 1987

EQ inspection?

(Sundergill, Jones) No. Alabama Power Company had the Joy
Installation and Maintenance Manual NP 403 (APCo Exhibit 99)
at the time of the inspection, and not NP (08, Joy sent the
NP 403 manual to Alabama Powes Company in 1975 for Unit 1 and
1976 for Unit 2 when the fan .~ators were initially shipped.
This NP 403 manual still remains in the Farley Nuclear Plant
files today. As a result, NP 403 is the manual that was

available for Mr. Paulk's review during the 1987 inspection.

On Pag. 3 of his Rebuttal Testimony, Mr. Paulk identifies a
"warning" 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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A:

Mr. Paulk have seen such a warning on a Joy manual at Farley

Nuclear Plant?

(Sundernill, Jones) Absolutely not. Since Joy never sent to
Alabama Power Company a copy of Staff Exhibit 78, there is no
copy of the NP 408 manual in the Farley Nuclear Plant files.
The Jo, manual that is in the files, NP 403, does not contain
any warning that only Chevron SRI 42 may be used. Therefore,
Mr. Paulk's claim that he saw a Joy document Lt Farley Nuclear
Plant that warned against the use of any grease except Chevron

SRI #2 is simply in error.

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 wuse in analyzing

gualification." How do you respond to this conclusion?

(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
motours. Because of Mr, Paulk's statement, I telephoned Joy to
determine the applicadbility of NP 403 to Alabama Powver
Company's nuc.ear application of the fan motors, Joy
confirmed that NP 403 wrs meant to be used in a nuclear

application and that it still applied to the motors used in

-331~
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Farley Nuclear Plant notwithstanding the fact that a different
manual (Staff Exhibit 78) had been prepared. Joy also
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 be 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,

On page 10 of his Rebuttal Testimony, Mr. Paulk complains that
Alabama Power Company provided no documentation to indicate
that'Promium RB grease had not been mixed with the Chevron SRI
#2 grease in the fan motors. How do you respond to this

statement?

(Sundergill, Jones) The first time mixing of greases in the
Joy fan motors was raised as either an NRC Staff concern or a
basis for the civil penalty was December 20, 1991, when Mr.

Paulk raised it in his direct tcutimony.‘ Notwithstanding

"Mixing greases was raised with regard to Limitorque motor operators but the Staff has
g I3 q

. elected not 1o pursue enforcement action on this point.

233~






Moreover, that document (Staff Exhibit 78 =~ the Joy NP 408

manual) has never been sent to Alabama Power Company.

Additionally, we understand that the first time such a
"requirement" appeared in the Reljiance containment cooler fan
motor instruction manual was in Reliance manual B-3628-10
(APCo Exhibit 101), which was not issued until January,
1989 -~ four years after the EQ deadline and twelve years
after Alabama Power Company changed to Premium RB grease. The
Reliance manual B-3628-9 (APCo Exhibit 100), which Alabama
Power Company had in the Farley Nuclear Plant file in November
1987, contains no change out “reguirements." Further, Mr.
Paulk's contention that a change out procedure is "required"
by the vendor is simply wrong. The change out procedure in
the Reliance manual B-3628~10 is presented merely as a "note"
and not as a "reguirement" for maintaining qualification.
This "note" reads in part: "Mixing 1lubricants is not
recommended due to possible incompatibility. . . . Care must
be taken to look for signs of lubricant incompatibility, such
as extreme soupiness visible from the grease relief area."
(A. .0 Exhibit 101, Section IV, Routine Maintenance).
Notwithstanding that this "note" did not appear in the
Reliance containment cooler fan motor maintenance manual until
four years after the EQ deadline, to our knowledge, in the
tifteen years of Premium RB grease usage on these fan motors

at Fariey Nuclear Plant, no such "extreme soupiness" has ever

=234~



. veen seen, nor havi any si1gns of incompatibility been

abserved
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JUDGE CARPENTER: Thank you.

JUDGE BOLLWERK: Anything else?

JUDGE CARPENTER: No,

JUDGE BOLLWERK: Judge Morris?

JUDGE MORRI1S: No,

JUDGE BOLIWERK: 1 have one guestion for Mr.
Paulk. I think it's fairly clear from the record -~ and you
can correct me if I'm wrong == that the manual that you
assert has the critical inlurmation is one that APCo asserts
they did not have, wh.h is, I guess -- What you're relying
on !s Staff 78, and they say that they did not have that
manual at the time of the inspection.

WITNESS PAULK: Let me defer toc Mr. Luehman, who
has personal knowledge of information that 1 have only heard
over the phone.

JUDGE BOLIWERK: All right.

WITNESS LUEHMAN: Well, I think that I1'l]l add =~
I mean, Mr. Paulk can speak for himself. I think that he
still maintains that that manual was there. The only thino
that I can add is that it's still the Staff's position =~
we've had a number of cnnversations with the Joy
Manufacturing Company. Having talked to them, the only
thirg I can hypothesize -~ or give one possible explanation
of how it got there -- is simply that tiuey =~

JUDGE BOLIWERK: Let me stop you. It meaning
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Staff has asserted that the existence of NP-408 in Alabama
Power Company's file is one of the bases for the
clearly~knew~or-should~have~known. Is it Alabama Power
Company's position that that document was not in the file at
Alabama Power Company's Farley nuclear plant?

A [Witness Jones) Yes.

Q Just one other issue: ©On the mixing, I don't know
where we are on that one, but let me just fine cut. Do
either one of you know when the Chevron was replaced with
the premium RB?

A [Witness Jones] In the mid-~'70s. I believe it
was in the '75 tine frame.

Q In 1975, This is 1992, Have we experienced any
incompatibility problems with mixing since 1975 or '77, that
time frame? In the last 15 years has there been any noticed
incompatibility problems?

A [Witness Jones] No.

MR. HANCOCK: Nothing further.

JUDGE BOLLWERK: I knew this was going to happen.
I could tell from the time you asked that question,

Go ahead, Judge Carpenter.

JUDGE CARPENTER: Mr., Paulk, I'm more familiar
with lubricants in nucle -~  lants than 1 really care to be,
because an intervenor .e litigated lubricants, in the

Sharon Harris proceeding. From that perspe~tive, there are
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a lot of chings that need lubricatio’.. 1Is it your
inspection finding that this was an isolated case, or do you
have some reservations about many, many, many things that
are being greaced with undocumented -~ ir terms of
qualifying the greases?

Is this an iscolated incider: or a programmatic
breakdown?

WITNESS PAULK: 1In my numerous .nspections of
Region II, Region I, Region IV, and Region V plants for EQ,
this is the only instance that I am aware of when mixed
grease was like this. There were some issues at other
pli 1ts ==~

JUDGE CARPENTER: I didn't ask my guestion
properly.

WITNESS PAULK: Okay.

JUDGE CARPENTER: Does this inspection finding
that's reen identified -- the use of a grease for these fan
moteors -~ I'm only asking, has that same issue occurred for
other items at Farley or not?

WITNESS PAULK: Other lubricants?

JUDGE CARPENTER: Yes. Other pieces of equipment.

WITNESS PAULK: We really didn't look --

"UDGE CARPENTER: Yeou put your finger on the fan
motors. I'm just saying, did you look at any of the others?

WITNES™ PAULK: Let me --
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JUDGE BOLLWERK: I think we have no other exhibits
that need to be moved into evidence into this point.

We have a couple of procedural matters to take up.
The first one is the matter of APCo's response to Staff
Exhibit 84.

MR. REPKA: Judge Bollwerk, we discussed the
matter at the break. We have nothing we want to add to
that. We'll address its *-  ~vance in the finuings.

JUDGE BOLLWERK: All right. There's nothing you
wish to get in tht evidentiary record, then., Whatever
arguments you'll make in your findings of fact.

MR. REPKA: Right. Exactly.

JUDGE BOLLWERK: All right.

The other matter I think we have to deal with is
findings and conclusions.

I see Mr. Bachmann smiling. He is obvicusly
locking forward to this.

let's talk about timing. As I indicated earlier,
I do not intend to close the record for approximately a
week, to give the parties time to look over all their
exhibits, make sure that all the pagination is good, that we
have everything we should have. What I'd like is, if
anybody hos: a problem, by close of business a week from
tomorrow, that you let us krnw about any problems with

evidentiary pruv:.lems of any kind -- exhibits or whatever.
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At that point we'll be issuing an order closing the record
and setting the schedule for findings of fact and
conclusions of law.

How much time does the Staff need -- or want, put
it that way?

MR. BACHMANN: First of all, it's the Staff's
cherished hope, shall we say, that we would have
simultaneous filings. Otherwise, we keep staying out of
synch all the time.

JUDGE BOLLWERK: What is your feeling on that, Mr.
Miller?

MR. MILLER: We don't agree to that. They've got
the burden of proof. We'd like to see what they have to say
and let us write back to it.

JUDGE BOLLWERK: All ® ght.

Staff, you will then get the last shot at it.

MF. BACHMANN: It was a question of either having
a second shot or just finally filing.

JUDGE BOLLWERK: With simultaneous findings,
basically, you're going to have two sets of filings, your
initial ones and response to each other's. If that's the
way you'd want to do it, we can set it up that way. Or we
can set it up seriatim.

MR. REPKA: Judge Bollwerk, I don't believe the

rules call for responses. It's 30 days and 40 days by the
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rule,

JUDGE BOLLWERK: Right.

MR. REPKA: 1I'm not suggesting those numbers of
days -~

MR. BACHMANN: I hope not.

MR. REPKA: -~ but they file once; we file once
chortly after they file; and that's it.

JUDGE BOLLWERK: You're exactly right. That's
what the rules say. If the parties want to agree to
something else, it's not necessarily something the Board
will throw out, but if the rules are what you want e 'rced,
we'll do that., That's not a problem.

MR. BACHMANN: Just let me check the regulations.

JUDGE BOLLWERK: Sure. “t's rule 2.7.5.4.

{Pause. )

MR. BACHMANN: T;o points: One, it's quite
obvious from reading this that this was designed for
licensing proceedings. Therefore, I would say tnat we have
more or less 2 clean slate to write upon in a major
enforcement proceeding.

Second of all, there is -- However, to the extent
that it may apply, there is, of course, a right of the party
with the burden of proof to file reply findings, or at least
a response.

JUDGE BOLLWERK: That's right. I don't think Mr.
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Repka is contesting that, either.

MR. BACHMANN: Okay.

JUDCE BOLLWERK: He simply, I understand, wants to
follow the rule that's here.

I will say one thing: It strikes me that, if we
went with simultaneous filings, we may shorten the time
somewhat, 1 don't know what the parties are asking for
here.

MR. BACHMANN: Since that's a dead issue, let me
proceed.

From a very practical standpoint, we are looking
at the months of June and July. We've got a federal holiday
coming up. We have the big Fourth of July weekend. Mr,
Holler has got his mandatory two weeks' reserve duty in the
period of July.

if we're closing the record for all time on May
29, given the practicalities of the situation ==

JUDGE BOLLWERK: It probably will be the week
afterward. Around June 1, let's say.

“"R. BACHMANN: All right. The Staff would propose
its deadline for filing: July 31,

JUDGE BOLLWERK: 1In other words, you want 60 days.

MR. BACHMANN: Yes, sir.

JUDGE BOLLWERK: All right.

Any objection from APCo?
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MR, MILLER: We'll do that. That's fine.

JUDGE BOLLWERK: Then you want 60 days, as well,
for your reply.

MR. MILLER: Yes, sir.

JUDGE BOLLWERK: All right,.

Then we've up to September 30; am I correct,
approximately? August, September, right.

We'll memorialize this in an order, so you won't
have to rely on your memories here, or the transcript.
We're looking at September 30, then, approximately for your
reply.

MR. MILLER: Yes, sir,

JUDGE BOLLWERK: Then the Staff would like how
much time for their reply cr response to the APCo filing?

MR. BACHMANN: Since they would have 60 days to
analyze ouss, I think for a reply we'd like 30.

JUDGE BOLLWERK: Thirty. All right.

Let me apprise you of one thing. The Board has
been working on, and will be providing to the parties at the
time we close the record and issue an order memorializing
the schedule, a set of guidel ‘nes for filing findings of
fact and conclusions of law. Basically, it's a statement of
some of the issues we see in the case and how we'd like to
see them addressed. You can certainly address anything

that's outside of those; those are not in any way
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restrictive in terms of your ability to address any issue in
this vase. I would suggest that, to ignore them, you do so
at your peril, in terms of the kind of information we're
looking for.

To some degree, it's an attempt by the Board to
put some bounds, as it sees it, one the issues -- that's not
the correct term -~ to put some order into the issues and
try to get some kind of a statement from the parties that
they're addressing issues in a way we'd like to see.

Anything else either of you all can think of? 1
don'‘'t think so at this point.

[(No response. ]

MR. BACHMANN: Judge Bollwerk, if you also
indicate in that order the format if you wish this to be on
computer disk, the size of disk, and --

JUDGE BOLLWERK: Right. We'll do that. I suspect
we're going to want that on computer disks, probably in
WordPerfect 5.1 That will all be in the order.

We'll probably alsc ask for these filings to be by
express mail, so that we won't have to worry about five days
for mailing. We'll try to give everybody the maximum time
within the 60 days.

MR. BACHMANN: That would be express mail on the
date.

JUDGE BOLLWERK: The date that it's due, right.
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In other words, mailing will be service, and hopefully you
will receive it the next day and can start on it right away.

Anything else either of the parties have for the
Board?

[No response.)

JUDGE BOLLWERK: All right., At that point, I
guess, we would like to thank counsel, as we did before. I
think the cooperation of counsel in this proceeding has
helped move it along quite a bit. The Board would like to
express its appreciation for the cooperztion of counsel for
both the parties.

MR. MILLER: The record would not be complete
without an acknowledgement by Alabama Power Company akout
working with the counsel from OGC. It really has been easy
to work with them. Gene and Dick are first-rate people, and
we've gotten where we are in an efficient manner bec. .se we
really haven't had any quarrels -- the usual litigation
haggling has not occurred in this case. The record needs to
reflect that.

JUDGE BOLLWERK: Any time that can happen, that's
certainly something the record should reflect. We certainly
encourage it, obviously. It makes it a lot easier cn the
Board. We can spend out time looking at the issues, not
worrying about the personalities involved.

All right, then. Judge Carpenter has one thing.
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JUDGE CARPENTER: Mr. Miller, in that spirit of
professionalism, can I ask, are there any more settlement
talks going on, or not?

JUDGE BOLLWERK: Let's go off the record, and
we'll talk about that for a second.

At this point, if there's nothing else from the
parties or the Board, subject to our order closing the
record, we'il adjourn this proceeding. Again, we thank
everyone. Sorry about the lateness of the hcur, but we did
want to finish today, and I think we have.

Thank you very much.

[Whereupon, at 7:00 p.m., the hearing was

concluded. )
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