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Q2.

At

Q3.

Have you previously testified in this proceeding?

(Jones, McKinney, Noonan) VYes. Each ot us have previously
provided Direct Testimony in this proceeding on behalf of

Alabama Power Company.'

What is the purpose of your testimony?

Our purpose is to providey Surrebuttal Testimony to that filed
by James G. Luehman and Paul C. Shemanski on Behalf of the NRC
Staff Concerning Enforcement., To do this, our testimony is
generally organized so that it responds to the guestions and
answers »f the Staff's witnesses in the order presented. For
ease of reading, we have organized our Surrehuttal Testimony
under the same four headings utilized by the Staff in their
Rebuttal Testimony: December 1984 SER, Enforcement Matters,
Mitigation and Escalation, and Inspections Conducted at

Farley.

'Uniless otherwise indicated, the responses 10 each questions will be sponsored by Mr.

Jones and Mr. McKinney. Mr. Noonan's responses will be separately identified

-



I1.

Q4.

PECEKBER 1984 BER

In his response to Q4, Mr. Shenanski contends that Alabama
Power Company's understanding of the significance of the
December 1984 SER is erroneous, is tuken "out of context," and
"simply is not reasonable given the wording of the entire SER
and the information promulgated by the Commission at the time
licensees were meeting with the NRC Staff to resolve
environmenta! gualification issues." (Rebuttal Testimony, at
pages 2-7). What is your perspective of Mr. Jhemarnski's

testimony?

As an injitial matter, we observe that the thrust of the Staff
Rebuttal Testimony under this heading, and the one entitled
"Enforcement Matters," is an attempt tc shore up its evidence
that Alabama Power Company "clearly knew or should have known"
of the alleged EQ viclations. There are other, less obvious
issues raised, of course, but by discussing the meaning of the
December 1984 SER, the meaning of various Information Notices,
and, for the first time, contending that Alabama Power Conmpany
should have read EQ inspection reports from other utilities,
the Staff is clearly focusing on the Modified Enforcement
Policy and its uandate that, ”!;]f the licensee does not meet
the 'clearly knew or should ha;e known' test, no enforcement
action will be taken." Our Surrebuttal Testimony will refute

the Staff's contention and fully demonstrate the basis for our
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Q5.

conclusion that Alabama Power Company should not clearly have

krown of these violations.

As for Mr. Shemanski's testimony, it is our belief that the
December 1984 SER, which was issued after more than five years
of hard work by Alabama Power Company to comply with various
EQ requirements, was a major milestone acknowledging Alabama
Power Company's compliance with EQ regulations, as compliance
was generally understood at that time. Because of the many
times Alabama Power Company submitted documents, test reporte
and data to the NRC and its contractors, and the corresponding
favorable NRC responses it received, it is alsc our belief
that the December 1984 SER precludes a finding by the Board
that Alabama Power Company “clearly knew or should have known"
of the alleged EQ deficiencies in the Notice of Vicolation. We
explained our EQ compliance efforts to the Staff in detaill,
particularly at a January 11, 1984, meeting. If deficiencies
existed about which Alabama Power Company clearly should have
known, then we believe that the Staff, with its knowledge
about EQ, clearly should have t2ld Alabama Power Company about
them instecad of communicating that its EQ program complied
with 10 CTR 59.49 and that the Unit 2 EQ license condition had

been met.

Please continue your discussion about Mr. Shemanski's

testimony and the December 1984 SER.

-l -
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First, ¢ is undisputed that the December 1984 SER, and its
ayesciat . transmittal letter, referred to the deficiencies
“envafied 1. earlier Safety Evaluation Reports, the Franklin
«search Center Technical Evaluation Reports, and the
discussion held between the NRC Staff and Alabama Power
Company on January 11, 1984, as docunmented in our letter dated
February 29, 1984. Moreover, it is undisputed that additional
letters dated March 14 and May 20, 1983, provided additional

information to the Staff. Ultimately, the staff concluded:

Based on our reviews, we conclude tliat the
Alabama Power Company Equipment Qualification
Program is in compliance with the requirements
of 10 CFR 50.49, that the proposed resclution
for each of the envirornaental qualification
deficiencies identified for Farley Units 1 and
2 is acceptable, and that the continued
operation of Farley Units 1 and 2 will not
present undue risk to the public health and
safety.

(APCo Exhibit 21, at pages 1-2).

We understood that the word "“program" as used in this SER
referred to Alabama Power Company's efforts to identify,
gqualify. and document, its compliance with DOR Gu.delines and

NUREG~0588 (Category 1I1I).’

The NRC Staff has provided
testimony that reinforces this interpretation. In fact, at

the hearing, Mr. Shemanski testified that an EQ program should

‘Under 10 CFR 50.49(k), Alabama Power Company must qualify its equipment to these
two standards






(Tr. 390). In their Direct Testimony, Mersrs. Luehman,
Potapovs and Walker describe the purpose of the inspections at
Farley Nuclear Plant as “to review the program for
environmental gqualification of electrical equipment." (Staff

Direct Testimony Concerning Enforcement, at page 13, Al2).

It seems to us that, as ysed in these three important
documents, the word “"program" should retain its same meaning.
1f, for purposes of sworn testimony, an EQ program encompasses
identification, qualification, and documentation of satety-
related electrical equipment then, for purposes of an SER, it
should be interpreted similarly. 1If, for purposes of an EQ
inspection, the word “program" includes evaluating a
licensee's EQ documentation then, for purposes of the December

1984 SER, the word "program" should be interpreted similarly.

Thus, it appears to us that we did not misinterpret or take
out of context the meaning of the SER's conclusion that
Alabama Power Company's program complied with the regquirements
of 10 CFR 50.49. We interpreted the SER to mean that our EQ
"program,* in which we identified, qualified, and documerted
our compliance with 10 CFR 50.49, had been reviewed and

approved by the Staff.

In this Surrebuttal Testimony we have not restated all of the

activities Alabama Power Company undertook to comply with EQ



Q6.

requirements from 1979-1985, but such efforts vere extensive.
They are discussed in our Direct Testimcny (Jones, McKinney),

at pages 17-25,

Will you ailso provide your perspective of why the SER,
standi g alone, precludes a finding that Alabama Power Company

"clearly knew or should have known" of any EQ deficiencies?

(Jones, McKinney) On page 3 of the SER, under the Evaluation

section, it says:

The evaluation of the acceptability of the
licensee's electric equipment environmental
qualification program is based on the results
of an avdit review performed by the staff of:
(1) the licensee's proposed resolutions of the
environmental gualification deficiencies
identified in the January 31, 1983 SER and
January 14, 1983 FRC TER:; (2) corpliance with
the regquirements of 10 CFR 50.49; and (3)
justification for continued operation (JCO)
for those eguipment ‘‘“ams for which the
environmental qualif ioen is not yet
completed.

(APCo Exhibit 21).

This statement clearly demonstrates that the Staff performed
an audit review of Alabama Powver Company's EQ program for
purposes of determining compliance with the requirements of 10

FR 50.49. As representatives of the licensee who received
this SER, we can state that, prior to the deadline, we did not
suspect that there were EQ issues or deficiencies about which



Q7.

Alabama Pover Company "clearly knew or should have known." Of
course, Alabama Power Company knew that there would be an EQ
inspection. Given the pattern of compliance =fforts by
Alabama Puwer Company, and favorable NRC responses in such
important documents as SERs, however, we do not understand how
a 1987 EQ inspection, ostensibly utilizing the state of
knowledge existing in 1985, could ignore the conclusions of
contempnraneous audit reviews and meetings described in the
SER. Such conclusions were based on what was known by Alabama
Power Company and the NRC Staff about the Farley EQ program
and it is illogical to say now that Alabama Power Company
“"clearly knew or should have known" about any deficiencies.
Indeed, had such EQ deficiencies been as patently obvious as
the Staff now suggests, then we would expect the Staff to have
said something to Alabama Power Company in our January 11,
1984 meeting or in a specific plece of correspondence. The
Staff never did this, choosing instead to Lell Alabama Power
Company that based on the results of its audit review, its EQ

program complied with 10 CFR 50.49.

Mr. Shemanski suggests that Alabama Fower Company's
interpretation of the SER is "not reasonable" because of the
wvording of the entire SER and the information promulgated by
the Commission at the time licensees were meeting with the NFC
staff. {Rebuttal Testimony, at page 3). wWhat is your

response to this suggestion?
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We believe that, read in its entirety, the SER supports our
belief that no deficiencies in our EQ program, ji.e., the
identification, gualification, or documentation of
gualification, existed before the deadline. Even if scome
documentation issues remained subject to inspection, the SER
states plainly that, "Based on our discussions with the
licensee and our review of its submittal, we find the
licensee's approach for resclving the identified environmental

gqualification deficiencies acceptable." (APCo Exhibit 21, at

page 5).

It is patently unfair for the Staff to tell us in 1984 that
sur approach to resolving deficiencies was acceptable and our
program was in compliance with 10 CFR 50.4%, and then in 1988,
to conclude that a “programmatic breakdown" in EQ existed at
Farley Nuclear Plant and that deficiencies existed that we
clearly knew or should have known about. (Staff Exhibit 2, at
paces 1-2). 1f it was so clear in 1984, then why did the
Staff tell us? 1f it was sc clear in 1984 and early-1985,
then why did the Staff not say so, instead of leading us to
believe that we had fulfilled our regulatory requirements?
This is particularly tiue with respect to terminal blocks,
gsince that was the only matter for which there was a "proposed
resolution" outstanding. The resolution was discussed with

the Staff in January 1984 and expressly accepted in the SERs.

-10-



(Noonan) 1 know for a fact that when 1 was on the Staff, it
had nationwide knowledge about EQ compliance programs and
anything Alabama Power Company "clearly knew or should have
known" about would certainly have been known by the Staff.
The Staff told Alabama Powe: Company its EQ program complied
with 10 CFR 50.49, that its approach for resolving
environmental qualification deficiencies was acceptable, after
discussing the proposed resclutions "in detail"™ on a item-by-
item basis with the licensee during the January 11, 1984,
meeting. The Staff concluded that continued plant operation
woiuld not present undue risk to the public health and safety.
I1f there were deficiencies that the Staff knew of, the Stafft's
practice was to tell licensees. We did not tell Alabama Power
Company of any such "deficiencies" at the January 11, 1984

meeting or anytime prior to the deadline.

The fundamental work product of the NRC Staff that forms the
basis for licensing atomic energy plants is a Safety
Evaluation Report. In the context of EQ, the Safety
Evaluation Reports were specific to the appropriate Farley
unit, gave detailed discussion about the EQ compliance efforts
of Alabama Power Company, and reached very specific
conclusions. By contrast, Information Notices wore mere
correspondence that may have some applicability to some plants

licensed by the NRC. These necessarily broad and wide-ranging

-11-






an on-site verification inspection of selected safety-related
electrical equ’pment, (APCo Exhibit 14, at page 2). The
Staff develop.d a generic Master List of systems and equipment
required to mitigate a loss of coolant accident (LOCA) and a
high energy line break (HELB) basing such a list "upon a
review of plant safety analyses and emergency procedures."
(APCo Exhibit 14, at page 3). Alabama Power Company prepared
a similar list and, "“the list of safety-related systems
provided by the licensee was reviewed against the Staff-
developed Master List." (APCo Exhibit 14, at page 3). The
Staff assessed 703 items of egquipment identified by Alabama
Power Company. (APCo Exhibit 14, at page 3). Then, in the

EER, the Staff makes this statement:

Based upon information in the licensee's
submittal, the ecuipment location references,
and in some ca- #s subseqguent conversations
with the licensee, the staff has verified and
determined that the systems included in the
licensee's submittal are those reguired to
achieve or support: (1) emergency reactor
shutdown, (2) containment isolation, (3)
reactor core cooling, (4) containmert heat
removal, (5) core residual heat .emoval, and
(6) prevention of significant release of
radicactive material to the environment. The
staff therefore concludes that the systems
identified by the licensee (listed in
Appendix D) are acceptable, with the exception
of thosf items deferred in Section 5 of this
report.

(APCo Exhibit 14, at page 13).

*For purposes of this enforcement hearing, Section § has no relevance.

- 3=



Q9.

The Staff also reviewed the service conditions of the affected
equipment including temperature, pressure, and humidity
conditions inside and ocutside containment, submergence, aging,
and radiation. (APCo Exhibit 14, at pages 3-6). After doing
this work, the Staff "determined that the licensee's listing
of safety-related systems and associated electrical eguipnent
whose ability to function in a harsh environment following an
accident is required to mitigate a LOCA or HELB is gonplete

and acceptable . . . ." (Emphasis added). (APCo Exhibit 14,
at page 9).

From the licensee's porspective, it is very difficult t«
receive such a document and conclude, as Mr. Bhemanski haws
done, that the NRC EStaff did nothing to review or approve
Alabama Power Company's Master List or equipment qualification
documentation. The Staff may now be taking that position, but
it appears to us to be glaringly at odds with the words they

used in 1981.

Mr. Shemanski suggests that promulgation of 10 CFR 50.4%,
which did not occur until January 21, 1983, clarified and
strengthened "the criteria for environmental qualification of
electrical equipment important ¢to safety." (Rebuttal
Testimony, at page 11). 1Is this true in the case of Alabama

Power Company?

-14~-



Q10.

No, it is not. Farley Nuclear Plant environmental
qualification standards are described in the DOR Guidelines
and NUREG-0588, Category II, and this is explicitly recognized
in 10 CFR 50.49(k). It is our opinion that promulgation of 10
CFR 50.49 did not change the qualification standards

applicable to Farley Nuclear Plant.

We note, also, that Mr. Shemanski agrees that the information
provided by Alabama Power Company to Franklin (and which was
later used to support the December 1984 SERs) was the "best
available at the time." (Staff Rebuttal Testimony Concerning
Enforcement, at page 12, A7). To us, this is clear evidence
that the finding of the enforcement staff that Alabama Power
Company "“clearly knew or should have known" of other
information is little more than retroactive application of
1687 knowledge. Said another way, if the information provided
by Alabama Power Company to support the Staff's 1984 SERs was
“"the best available at the time," that necessarily precludes
a finding that Alabama Power Company "clearly knew or should
have krwn" of the kind of information that the NRC Staff now

alleges it should have possessed.

what about the SER issued in March 1981 for Unit 2? Will you

please comment on it?

-15=



Qll.

Our conclusions regarding this SER are very similar to ....se
regarding the one issued for Unit 1. Of course, Unit 2 wvas
the subject of an operating license proceeding during this
time frame and statements in the operating license hearing
have been previously addressed by us in our Direct Testimony.
The conclusion of the SER for Unit 2 was that Alabama Power
Company's "listing of safety-related systems and associated
electrical equipment whose ability to function in a harsh
environment following an accident is reguired to mitigate a
LOCA or HELB is gomplete and acceptable . . . ." (Emphasis
added.) Even a cursory review of this SER reveals that
extensive effort and review was undertaken by the Staff to
reach this conclusion, both in the context of EQ requirements

and a plant coperating licensing proceeding.

In Question 8, Mr. Luehman and Mr. Shemanski contend that
Generic lLetter 84-24 “put APCo on notice of what was necessary
for licensee certification of compliance with 10 CFR 50.49."

Do you have a response to this contention?

Yes. We have previously pointed out that promulgation of 10
CFR 50.49 had no effect on the qualification standards
applicable to Farley Nuclear Plant. Those standards werc
NUREG-0588 (Category I1) and the DOR Guidelines. Generic
Letter 84-24 identified certain Information Notices applicable

to EQ. Thus, the issue is whether these subseguent

16~






regulation 10 CFR 50.49 negated the June 30,
1982 completion date. By letter dated
December 13, 1984, we have provided a safety
evaluation which concludes that the EQ Progran
is in compliance with the reguirements of 10
CFR 50.49.

Therefore, License Condition 2.C(16) has been
met.

(APCo Exhibit 84, at page 1).

in our opinion, this affirmative statement from the NRC
regarding the status of Alabama FPower Company's eguipment
gualification efforts is not equivocal. 1t says plainly that
the EQ license condition “"has been met." It does not inform
Alabama Power Company that there are EQ deficiencies about

which it clearly knew or should have known,

The Information Notices on various items of electrical
eguipment are discussed in the context of the specific issues.
These notices may, at most, indicate that certain items of
equipment needed to be qualifled. However, none provided
notice, as the Staff now astserts, that our approach on the
various issues was flawed, Further, none should receive
greater weight and credibility than a specially prepared
"Evaluation and Scatus of Certain lLicense Conditions" by the
NRC Staff. It w.ould be inconsistent for the NRC Staff to tell
Alabama Power Company, in the summer of 1985, that ite EQ
license condition is met, basing its statement on a current

evaluation and review of EQ submittals, and then later contend

-l8~






It is irrelevant to us how other licensees interpreted their
S¥Rs. l'oc mAttempt is made by either Mr. Luehman or Hr.
Shemanski to correlate the issues raised in this enforcement
hearing with the 20 c¢ivil penalties referenced in the
testimony. We do know about the effort put forth by Alabima
Power Company to comply with EQ; the many hours of work, the
interaction with the NRC and its consultants, the audit
reviews, TERs and SERs. To us, that is what counts in this
er.forcermant proceeding, not what other utilities' may or may

not na'e acne.

L
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Ql‘.

and, thus, had superior knowledge about the issue in 1985,
Our policy was that we would never have accepted statements or
documents by Alabama Powver Company regarding equipment

gqualification that were clearly erroneous.

Mr. Luehman identifies Bob LaGrange as a member of the
inspection team that produced the Calvert Cliffs Inspection
Report. (Staff Exhibit 63). He suggests that such a report
illustrates the level of documentation the NRC Staff found
necessary to comply with 10 CFR 50.49 implying, of course,
that Alabama Power Company should have read that inspection
report. (Rebuttal Testimony, at page 19). Do you have a

response to thie?

(Noonan) Mr. LaGrange was Section Leader of the Environmental
Qualjfication Section, Equipment Qualification Branch,
Division of Engineering, Office of Nuclear Reactor Regulation,
U, §. Nuclear Regulatory Commission, subseguent to Mr.
DiBenedetto. Heé remained in that position until the Equipment
Qualification Branch was disbanded in 1985. During that time
frame, Mr. LaGrange supervised the EQ reviews and evaluations
performed by the NRC Staff and its consultants for all
operating nuclear power plants and those under construction,
He was involved with the NRC's EQ efforts for the entire six
years the Equipment Qualification Branch existed. He then

went to work with me at HALLIBURTON NUS as a senior executive

w22~



consultant and provided consulting services regarding EQ to

various nuclear utilities.

(Jones, McKinney) The Board should know that Mr. lLaGrange
executed a joint affidavit in which he addresses the issue of
engineering judgment raised by Mr. livehman. (Staff Exhibit
15). This affidavit provides his view, as he recalled it in
1988, regarding the level of documentation needed to meet 10
CFR 50.49. For ease of re‘=rence, the relevant part of this
affidavit follows:'
Q! In your opinion, what is the proper role
of engineering judgmert in complying with
the EQ regulations as you helped develop
them?
A: Engineering judgment has long been
recognized by the sStaff as an area where

significant regulatory and utility
discretion is appropriate. Within many

engineering disciplines, nultiple
reasonable conclusions, based on the same
set of facts, are possible. As the

regulator of the nuclear industry, %he
NRC has recognized that utility engineers
can sometimes reach reasonable, albeit
different, engineering conclusions even
though presented with identical
information. Therefore, for areas that
require significant judgmental decisions,
the Staff should be properly receptive to
alternate views and hence, differing
engineering Jjudgments. The Staff has
recognized this reality by developing its
own ainternal “"differing professional
opinions" peolicy. In short, in our
opinion, engineering judgment plays an

*To avoid any appearance of impropriety, Mr. Noonan’s name has been removed from
this affidavit, even though it is contained in a Staff exhibit,

*2%e



important and necessary role in complying
with EQ regulations,.

Staff management has always been avare of
the potential for Jjudgment calls by
licensees that differed from the Staff's
preierred approach. While ve were at the
Statf, the test applied to licensee's
compliarce with EQ regulations was
whether the licensee's technical position
was reasonable. If it was, then the
Staff may have still exercised its
regulatory authority and required a
licensee to adopt the Staff position that
additional documentation was reguired,
however, enforcement action regarding the
differing view would not be, in our
opinion, considered appropriate.

This same philosophy was anticipated in
1985 for 10CFR50.49 regqguirements and
should accordingly be applied to Alabama
Power Company. However, based on our
current involvement in this Enforcement
Action, it appears that the Staff has

inexplicably retracted its prior
acceptance of reasonable engineering
judgment. We refer specifically to

alleged violations of 10CFR50.49()) where
A)abama Power Company and the Staff have
differing engineering opinions about
whether a document properly demonstrzates
equipment qualifications. As we discuss
the violations later in this affidavit,
we will call attention to these
differences of engineering judgment.

While you were at the Staff, did you
interpret 10CFRS50.49 as requiring that
all exercises of engineering judgment be
documented in the licensee's files?

No. We are unaware of any regulatory
requirement in 1985, or today, that
requires a licensee to document its
methodology for arriving at an
engineering judgment (excluding, for
example, a detailed analysis or systems
evaluations). In the event a documented
basis for the engineering judgment would
be desired by the Staff, =& licensen
should be able to, at that time, document

-24~



its engineering judgment without being
penalized. Nothing more has been
required in other regulatory areas and
nothing more should be required for
e« Juipment qualification.

Q. Does the opinion you Jjust expressed
comport with the requirement of 10 CFR
50.49(3J) which states that the licensee
must provide qualification documentation
i, *n "auditable form."

A. Yes., We ncte that 10CFRS50.49(3) only
requires that, “a record of the
qualification, 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 i{n the nuclear powar
plant . . ." The list provided in
10CFR50.49(d) does not require or imply
that documentaticn of engineering
judgments must be maintained in written
form or in the EQ file. As a practical
matter, engineering judgments are
frequently and continuously made during
operation of a nuclear plant. It would
therefore be impractical to document each
"judgment" . We, as former Staff EQ
managers, never intended nor anticipated
that the Staff now would require complete

documentation of all engineering
judgments in order to aveid imposition of
a civil penalty. We onbviously never

communicated any such requirement to
utilities, like Alabama Power Company,
when we were on the Staff, and in our
opinizn it is inappropriate to conclude
today that Alabama Power Company clearly
knew or should have known of this
regquirement.

(Staff Exhibit 15, Affidavit, at pages 15-17).
Q15. Mr. Luehman testified that the NRC Staff carefully applied
only pre-deadline knowledge in this case and further denies

that the agenda from %he August 1987 seminar at Sandia

“25-
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National Laboratories has any relevance in this case.
(Rebuttal Testimony, at pages 20-21). Do you have a response

to this?

We simply cannot accept the implication that the remarkable
similarity between the agenda at the Sandia Laboratories
seminar in August 1987 and the violations found at Farley a
fev months later were coincidental. This is particularly true
because the inspection team leader, Mr. Merriweather, admitted
that, "The purpose of the Ssndia senminar was to inform the
inspectors, the EQ inspectors, of the latest and greatest of
what was happening in the EQ inspections that have been going

on since 1984." (Tr. 405).

It is not reasonabt_e to suggest that the inspectors ignored
this current state of knowledge while conducting the
inspection. Nor do we agree that the NRC Staff “carefully"
applied only pre-deadline knowledge in applying the Modified
Enforcement Policy. The Modified Enforcenent Policy had not
been promulgated at the time of the Farley inspection. Of
course, the EQ review panel met on this entire enforcement
matter for less than two hours and no such evaluation was

conducted by then.

(Jones) In addition, during the course of the inspection in

September 1987, on numerous occasions 1 saw Mr. Merriweather

-26=
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A I'm not critical of Alabama Power Company
for not having done that.
Along thi- same line, 't is improper to impute knowledge of
the Nuclear Utility Group on EQ to Alabama Power Company. Mr.
Potapovs apparently agrees with this conclusion as well:
Q: Can we say, though, that based on what
you know you cannot give me your opinion
that Alabama Power Com; ay failed to
exercise its best efforts because it did
not join the Nuclear Utility Group on EQ?
I'm not asking you to speculate or make
something up, I'm just asking you to base
your opinien o¢n what you know now as you
it in that chair.
Al Participating in “he EQ group is not a

reguirement, and I cannot fault the
utility for not doing it.

(Potapovs deposition, at page 47).

Finally, we believe that it is improper tu suggest that the
knowledge of Russ Bell, an employee of Bechtel Power Company,
shouid be imputed to Alabama Power Companv. We have
determined that Russ Bell was at Baltimore Gas & Electric fou
approximately two and one-half years under circumstances in
which he was a loaned employee who worked exclusively in
Baltimore Gas & Electric's facility and was supervised by the
EQ coordinator for the Calvert Cliffs facility. It is unfair
for the NRC Staff to impute to Alabama Power Company, through
Bechtel, alleged knowledge that a loaned employee may Or may

not have had, when that individual was working exclusively for

..28..



BPaltimore Gas & Electric at its facllities and has very

little, if any, actual contact with Bechtel during this time

frame much less ar actual contact with cther employees
working on other projects within Bechtel. It is our opinior
that if this informati 18 & important then the NRC has the

- r P - > " - - " . - -~
resg sibility to notify the industry in a Clear, unamb.guoOus
and understandable n er
.
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iv.

Q17.

MITIGATION/ESCALATION

Mr. Luehman, purporting to interpret Mr. Merriweather's sworn
testimony, contends that Alabama Power Company did not
exercise its best efforts to comply with EQ regulations by the
deadline. (Rebuttal Testimony, at page 24). Please provide

a response to this testimony.

Mr. Luehman's post-deadline perspective clashes with the
affidavit of Mr. DiBenedetto and Mr. LaGranges on this issue
in 1988. For ease of reference, it is incorporated here as

follows:

Q. One of the mitigation factors which the Staff
says it will consider in determining a
proposed civil penalty under the Modified
Policy is whether the licensee exercised its
"best efforts to complete EQ within the
deadline." Do you have an opinion whether
Alabama Power Company exercised i1its best
efforts to complete its EC program by November
30, 19857

A. (Mr. LaGrange) Yes (I) do. 1In [my] opinion,
the level of effort that Alabanma Power Company
devoted to the implementation of its EQ
program was indicative of a licensee that
exercised its best effcorts to complete its EQ
Program by November 30, 1985. As [(I] have
previously testified, (I was) instrumental in
reviowing the EQ programs of virtually every
nuclear utility in the United States during
the 1980-84 time frame. In [my] dealincs with
Alabama Power Company, [I]) found them to be
responsive to any gquestions raised; they

*To avoid any appearance of impropriety, Mr. Noonan's name has been removed from
this affidavit, even though it is contained in a Staff exhibit.

=30



guickly provided the Staff with reguested
information and proceeded respon-ibly in their
EQ efforts. This enabled the Staff to draft,
review and issue Alabama Power Company's final
SER in a timely manner. It is clear to [me)
that Alabama Power Company's efforts to comply
with environmental qualification in general
met the best efforts of the other nuclear
utilities in the country.

(Mr. DiBenedetto) I had several occasions to
review and participate in the development and
implementation of Alabama Power Company's EQ
program. While at the Staff, I supervised the
NTOL review of Unit 2 and reviewed the YEB-79~-
01B response of Unit 1. I also conducted
similar reviews for virtually all other
operating plants and NTOL's in the country.
In my opinion, Alabama Power Company's EQ
program was complete, responsive to the
pertinent issues and was among the best of the
EQ programs I evaluated. For example, in the
staff reviews prior to issuing the Unit 2
operating license, Alabama Power Company's EQ
program was one of the few that was appro-’ed
after only one visit. This meant that the
Staff was not required to expend additional
resources by re-inspecting this Unit.

Since becoming involved with Alabama Power
Company in 1987, I have become aware of the
efforts it undertock to comply with EQ after I
left the Staff in 1981. In my cpinion, the
level of effort expended by Alabama Power
Company thereafter increased, not diminished,
and thus I believe that it maintained its best
efforts to complete EQ within the deadline.

(Mr., DiBenedettc and Mr. LaGrange) One
additional matter which we would all like to
nddress is the statement in the Notice of
Violation transmittal letter on page three
that Alabama Power Company lacked "best

efforts to complete environmental
qualification of electrical eguipment by the
November 30, 1985 deadline". We were the

designated management of the Staff during this
time period with responsibility for evaluation
of all EQ programs at NRC licensed utilities.
We disagree with the NOV and base this
disagreement on our personal knowledge of
Alabama Powar Company's responsiveness, desire

-3]=-
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and effort to excel in this area.
Illustrative of this desire to excel are the
corrective actions taken by Alabama Power
Company after the EQ audit. They quickly and
efficiently resolved any perceived problems in
a conservative and prudent wanner. Thus, in
our copinior, Alabama Power Company should be
afforded maximum mitigation for its Dbest
efforts to comply with the EQ deadline and,
poreover, should not be subject to any penalty
escalation.

(Staff Exhibit 15, Affidavit, at pages 19-21).

Twe things are important about this affidavit: First, it is
the affidavit signed by Mr. laGrange, a witness whose
credibility has now been accepted by the Staff. Second, the
affidavit represents the joint opinions of two of the three
NRC Staff individuals most knowledgeable about the efforts of
licensees to comply with EQ prior to the compliance deadline.
Nothing Mr. Luehman says in 1992 to justify his enforcem

decisions can diminigh this testimony.

Moreover, it is disingenuous for Mr. Luehman to fault Alabama
Power Company for relying on outside expertise such as
provided by Bechtel. It was typical in the industry then for
utilities to seek advice from other consultants, and Alabama
Power Company certainly was no different from any other
utilities in this regard. For its own part, the NRC used
Franklin Research Center as a major consultant and had Sandia

design an EQ seminar,



What is really at work here is a clear recognition by the
enforcenent staff that the evidence strongly supports Alabama
Power Company's position that it complied with the regulatory
requirements of 10 CFR 50.4%, as those requirements were
understood prior to the deadline. The Staff cannot
demonstrate that Alabama Power Company failed to engage in
best efforts to comply with the EQ regquirements, nor is there
any credible proof that Alarama Power Company "clearly knew or
should have known" of EQ deficiencies. The suggestion that
such a conclusion can be supported by examining other
utilities' inspection reports is not only unfair but
completely different from anything expected by the NRC Staff.
Ever. if such an approach was proper, there is nc documented
evidence that the enforcemert staff pertormed such a review
prior to impeosing the $450,000 fine. (Response of Mr. Luehman

to gquestions from Judge Carpenter. 7Tr., 306-316).

One additional matter, in their Direct Testimony the Staff
says that it concluded that Alabama Power Company's efforts to
comply with EQC "were not any more extensive than that of the
average licensee." It seems unfair to use such a conclusion
to escalate a civil penalty by 50% if, as it appears under the
Staff's testimony, Alabama Power Company was consistent with

the industry average.
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staff and the Staff consensus was that it would, "“accept the
Alabama Power Company judgment that splices are qualifiable at
this ti» " (APCo Exhibit 94). This operability
determination was later validated by Wyle, as documented in

its test report. (APCo Exhibit 239).

As illustrated in Mr. Shipman's Direct Testimony (APCo Direct
Testimony, Shipman, at pages 7-8, A9), Alabama Power Company
also took immediate steps to establish a plan to correct the
deficiency. As it turns out, this plan, which called for
changing out the V-type splices in faver of Raychem splices,
wage implemented within eighteen days. Although Alabama Power
Company had previously initiated a JCO, it was decided that
the work to correct the deficiency could be completed pricr to
completion of the JCO and, accordingly, efforts on the JCO
development were stopped. To us, Alabama Power Company went
beyond the Generic Letter recommendation to, “take immediate
steps to establish a plan with a reasonable schedule to
correct the deficiency" by replacing promptly all fan motor
splices with approved Raychem material. Moreover, it seems to
us that it was appropriate to terminate action on the JCO

since it obviously was no longer needed.

In any event, should Mr. Luehman continue to insist that a JCO
should have been prepared, then we believe that the substance

of the minute notes from the September 24, 1987 meeting (APCo

-5~
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Exhibit 94) and the Septembevr 30, 1987 letter (APCo Fxhibit
108) should certainly satisfy this concern. A specific JCO on
the fan motors/room crolers would have been premised largely
on our position that the splices would be cperable in an

accident environme ‘t, as articulated in APCo Exhibit 108,



INSPECTIONS CONDUCTED AT FARLEY

0419,

In response to Question 17, the Staff witness testified that,
"For purposes of the Modified Enforcement Policy, the findings
of the two inspections were considered together."™ He then
goes on to say that the Wyle Test Report (APCo Exhibit 39),
which arplied to the V-type splices was "unacceptable."™ How

do you respond to this testimony?

This testimony is inherently inconsistent with that provided
by Mr. Merriweather and Mr. Paulk at the hearing in February.
Mr. Luehman suggests that for purposes of the Modified
Enforcement Peclicy, the findings of the two inspections would
be considered together, yet Mr, Merriwveather testified that he
refused to consider the Wyle Test Report because it was not
prepared during the inspection, (Tr. 383-384). 1t seems to
us that if enforcement action is going to be taken on the
basis of two inspections "considered together," then the
oppertunity under Section II1 of the Modified Enforcement
Policy to provide additional information during the inspection
should also last that long. The testing by Wyle was begun in
August, 1987, and the report was available in October, 1937,

well before the conclusion of the November 1987 inspection.

For enforcement purposes, the Staff wishes to combine the

inspections and use the alleged violations in aggregate to

7w
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impose a hefty civil penalty. Yet for mitigation purposes, or
for demonstrating that the alleged violation was not
sufficiently significant to justify civil penalty under
Section III of the Mondified Fnforcement, the team leader
refuses to even review the test report, saying that the

inspection was concluded.

These two positions do not square. If the Staff views the
September and November inspections as separate, it would be
required to treat September as the "first round" inspection
under the Modified Enforcement Poliuy. The November
inspection deficizencies, if any, would be treated for
enforcement purposes under Part 2, Appendix C, and a safety

significant evaluation would then have to be conducted.

Does this conciude your testimony?

{Jenes, McKinney, Noonan) Yes.

-8 -




AL ABAMA POWER

UNITT
CLEAR REGULATO

HE ATGMIC SAFETY

1 3‘»1}' ,.‘.\‘4!

TED STATES Of

AND

[

1)

AMERICA
RY COMMISSION

LICENSING BOARD

POWI

(COMPA

“




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

{E. ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

ALABAMA POWER COMPANY

ER COMPANY

1 ! - "- 53 2
Alabama Power Company




11.

Vv

TABLE OF CONTENTS

EXIROLOOTEON & & v % 374 % & %92 % % % 4 #

VTYPE TAPE SPLICEE . « s & & o2 4 s o s » 2

A. INCPOQUEEAON ¢ ¢ ¢« « s ¢ o o o« s o o

B. Okonite Test Report NQRN-3 . . . . . .« .

Cs Wyle Test Report 17859~ 02P/ '-Type Splice
Operability . . . . . S8 4 Ao

D. Wyle Test Report 17947-01

E. Clearly Should Have Known Matters

Mr. DiBenedettco's Testimony

5-TO-1 PIGTAIL SPLICE (HYDROGEN RECOMBINER) .

CHICO A/RAYCHEM SEALS

A,

B.

C.

D.

Overview
Compliance With Applicable Standards
Specific Technical Concerns

Conclusions

TERMINAL BLOCKS

A.

B.

Overview

Information Available on Qualification
Environmental Conditions

Evolving Regquirements

Reguired Qualification Temperature/
Value of IR Selected

Miscellaneous

12

38

43

66

66

70

81

107

110

110

116

133

142

190



VI.

VII.

VIII.

IX.

F. Similarity Evaluation Arguments

(]

Mr. DiBenedetto's Testimony

H. Conclusions

LIMITORQUE MOTOR OPERATORS: T~Drains

GEME LEVEL TRANSMITTERS

PREMIUM RB GREASE

CONCLUSION

230



S

Y

In the Matter of:
ALABAMA POWER COMPANY

(Joseph M. Farley Nuclea:

Plant, Units 1 and 2)

JAMES E. 5
AND }
ON E:‘,.:':
) g INTRODUCTION
- otatée . { 4 " Name
A | £ M name 1€
Corporaticn a a Pr
ey ] » 2 B
Su erqgill My 2
: BecChte r'p rat
Electrical and Contr

.
¢
|
®
v
x
’
o
=]
(44
o

O
re
res
1
Al
4
®
2
o
5

- |
i
"N

ot
1PF
-~ - fal T - 3 "~ ™ -
Nuclear Operating Cc
’.‘ edatt A
president f Be

INITED STATES OF AMERICA

REGULATORY COMMISSION

SAFETY AND LICENSING BOARD

) Docket Nos. 50-348-CivVvP
) $0~164~C1VP

) ASLBP No. $1-626-02-CivP

NDERGILI DAVID H. JONI
- - et
r LIP A. DIBENEDE 4
T T R TR NN -~ T TS R )
. Sl 5 ’:F!“ I Nk I "_5 VA

- " : N
ect [ eer for the Farley Proje
€ James I sundergill ] am employed
n as the Engineering Supervisor oI The
+ - ok = ¥ » 1 -~ ¢
o]l Systems Group of the Farley Project
-~ ¥ TArme - ~ 1 .
avid Huber ones ] am currently Manage

"o .
mpany 4 11§
name is | p A. DiBenedettc
:
L ol 4 A > 1 » y
¢ . F AT E A - | 1 E A




engineering and management services company that provides
services to utility clients related to equipment

gqualification, gquality assurance, and nuclear regulatory

—

-
.
-
n
-~
4]
o
~

£

P

am responsible for the technical and

s
-
-
>
m
a4
~
|+
ct

ive management of the company, including

-
iy
~
.
[
0
’

e
v
e
b
C

on in, and supervision of, the extensive
environmental gqualification (EQ services that DiBenedettc

Associates coffers.

. il pPrevi y estiiled 1 CNl1s PI -eeClr
A 1 £ ergil & DiBenedett Yes WE Nnave
previc testifie yri technical issues raised t
'
t € ent ement pr ee 3
. What 1s t purpose of r pre t testinm
- ” . 4 . ’
A ) € S ol 11l es DiBenedett JU prese
¥ —— 3 +
g rebuttal test) 1 Diferea <t address the rebutta
~ - ~ - ¥ & v v - . >
test) Of the aricus NP Staff panels e te lca




(e

V-IYPE TIFF _BRLICESP

4
L

Introduction

tion?

-

in this se

nurpose

-
r

s

thi

The purpose of

DiBenedetto)

" <
M

i

JC

ergill,

A
s

-

tal

+e

Re"bh

the

w

sectl

n
Y
U
-~

—t

broad

several

test

o

testin

(ANC

r one

uclea

e

o
e

e

2 m

B
-~

Alakb

-

appilca

1Y

A

RN=-3

O

-

<
)

73]

Ao
)

1]
¢l

b
L8

g 8

a

you

.

9

~m
- W

3 \« %

 # -
T A

v

gua

>

tests

O

«
.
—

Ao

p

Al
-
Lo
e

v

NQRN=-3

rooart
pPULL

v 2
Ire




(Love, Sundergill) 1In the test documented in Okonite report

NQRN-3 (Staff Exhibit 21), the splice in question was in an
in-line configuration with Okonite T-95 tape over the bolted
connection and Okonite No. 35 tape over the T-%5. 1In the
Farley notes and details, this same configuration was approved
for use at 5,000 volts and below. The basis for the
engineering judgment for the acceptability of this application
(for voltages at or below 5,007 volts) was that the No. 135
tape layer had shown no signs of significant degradation in
the NQRN-3 test and it was the mnaterial which was directly
exposed to the harsh environment. Since the environmental
corditions are unchanged, it follows that there will be no
degradation of the No. 35 over T-9%5 in other applications.

This seems to us to be a perfectly obvious conclusion.

The T-95 tape is relied upon to provide the proper electrical
insulation for the application. Since the NQRN-3 r.nort
demonstrated that T-%% wrapped with No. 35 will withstand the
accident environment, it is only necessary to demonstrate that
its voltage withstand capability is acceptable. To do this,
only a simple volts/mil computation is needed. Based on a
tape thickness of 20 mils #nd the published dielectric
strength of 600 volts/mil for T-9%5, the total insulating
capability of one layer is 12,000 veolts without even counting
the insulation capability of the No. 35 tape and ignoring the

half over wrap instructions which would double the thickness

- -



an

Thus, there is such

portion ol the splice.
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Q6. What is your opinion on the applicability of the Okonite NQRN-
3 report (Staff Exhibit 21) as gualification for submergence

and instrument circuits?

A. (love, Sundergill) Mr. Walker /n AS states that Okcnite
report NQRN-3 docs not qualify the splice in gquestion for
submergence or for use in instrument circuits. Jt is unclear
from Mr. Walker's testimony which is the splice in question:
the general subject of the Rebuttal Testimony is V-splices,
but the NQRN-3 report is for in-line splices. Regardless,
Alabama Power Company has not claimed that either in-line or
V-splice configurations are gqualified for submergence (below
flood level) and has not relied on NQRN-3 by itself for V-type
splices in instrument circuits. Therefore, no matter which
splice type Mr. Walker is referencing, we agree with his
statement that NQRN~3 does not qualify splices for submergence
or for instrument circuits. We still contend, however, that
NQRN-3 qualifies the tape material for use at Farley Nuclear
Plant and an analysis of the configuration in which it is
employed is all that should be required to demonstrate
gualification for configurations other than 5 KV in-line

usage.
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caused by configurations unrelated to the splices themselves.
In fact, Wyle stated (Report 17859-02P, pg. IX~I, Sect. 3.0
Results) (APCo Exhibit 27):

a

Specimens 211, 212 and B4 were checked to find
locations of a possible short circuit. On
Specimens 211 and Z12 the specimen rhorted to
the tray (or NEMA 12 enclosure) at a point
close to where a tie wrap was attached to the
cable to either hold the cable in the tray or
hold a specimen tag to the cable (See
Photographs IX-1 and IX-11). Thus, the point
of failure was in the high temperature wire
leads and not in the splice itself. The
successful performance of FKerite splice
specimens 27 and 213 (attached to different
cable insulations) can be used to qualify the
splice alone.

The remaining specimen which failed was identified as "B4".
This specimen consisted of two Okonite AWG #14 wires lugged
back-to-back, wrapped with Okonite T-95 tape, covered with No.
35 tape and configured with an cpen crotch., This was the only

failure in the CECo test which was directly related to the

splice itself. Wyle describes the failure as follows:

Specimen B4 apparently arced at the crotch of
the splice to the NEMA 12 enclosure. This
specimen had visual evidence of chemical burns
from the chemical spray which apparently
concentrated on the bottom ledge of the
enclosure. It is not known why this specimen
failed tre test and two other similar splices
(specimens B5 and B6), in the same enclosure,
passed.

(APCo Exhibit 27, pg. IX~I, Sect. 3.0 Results).



It is this concentration of chemical spray on the bottom ledge

of the enclosure that gave us cause to feel that this
cendition would not be duplicated in the Farley configuration.
It appears that this concencration of spray submerged at

ch of the splice. I1f this failure

~

mechanisnm could have been confirmed, then the CECOo repor
could have been used by itself for qgualification at Farle)
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Main Line Engineering Assoclates (MLEA) Letter 90-15¢
describes te.ting performed by ANO. Mr. Paulk did no

ly st.ate that the ANO results described in MLEA 90-15¢

invalidate the Farley testing in Wyle Test Report 179«

»—
=
-y

s statements, he attempts to cast doubt on the validity
and applicability of Wyle Test Report 17947-01. wWhat Mr

Paulk has done in his test)

part of the details of testing The ANO test dces Qo
support a conclusion that T-95 tape wil "liquify and rur
und Farle 3 ident cor tior
ne A Lest wa a Ag1iNng test t a LoOs f lant A 1 Q¢

’ test It wa A pPre¢ Y r t a LOCA test AS SuUCt
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However, the significance of this result has not

psed by Mr. Paulk. The test lab merely selected

what turned cut to be an improperly high aging temperature

-

(150°'C == far in excess of gualification temperatures for

Farley Nuclear Plant or ANO). Conseguently the T-95 melted.

Accelerated aging is done to simulate age-related degralation:

l melting is a phase transformation which is not allowed by the

Al e! s method ar therefore, there is not an age-related
.
phenomenor The melting of T-95%5 tape has not been observed 1ir
any actus installation of which 1 am aware When lower aging
temperatures are use S\ a n Wyle Test Report 17947-01
me ] ices not the spi mer are aged to their er C
& t ar t 1 test an be initiated In the
test S me f eplice 17 ated ¢ with T=9:2
wit N wit . ackete wit N ] and T-95
rete Wit . t = Were § ed There wWere r
- - At with <The specim i this test There 1is T
£ ificance to the 2 tesyt T Dy Mr raulk for Farley X
‘ & th lust » mere a CASE f &4 L& t bell I at
a temperature higher than the material cc tolerate.
G what § Yyour opinic f M Paulk's assessment o©Of the
engineering juagment use ir respect t the BplicCe
- { ati f at Farle Nuclear Plant




(Love) 1 would define engineering judgment as an application
of engineering experience, expertise, and knowledge, based on
all available information. Historically, all judgments are
not and need not be documented. Mr., Paulk apparently defines
this term differently. As 1 understand his response to Q10,
Mr. Paulk feels that an installation must be identical to that
shown on a design drawing and there is no room for engineering
judgment with respect to differences. In other words, Mr.
Paulk rejects the concept of engineering judgment, for if the
installation is identical to the design, there is no judgment
regquired. I disagree with this approach. It leads to an

impossibly high documentation standard.

D. Wyle Test Repo 7947~

Would you provide your response to the Staff's pew "concerns"
about the testing of V-type tape splices done for Farley

Nuclear Plant and documented in Wyle Test Report 17947-017

(Love, Sundergill, Jones) As an initial mat%er, we think it
ironic that the NRC inspectors now express "concerns”
regarding Wyle Test Report 17947-01 (APCo Exhibit 39), since
during the EQ inspection ti.2cse same individuals dec.ined to
examine this report. Such comments '.; these wilnesses
illustrate the new "“concerns" of the inspectors as they

retroactively attempt to discount qualification documents.

-12~



This report was available during the inspection. The current
"concerns” of the inspectors should not be allowed as the
basis for enforcement since the report ware available for

review and the inspectors opted not to review it.

Notwithstanding this initial matter, it is our opinion that
Wyle Test Report 17947-01 is an acceptable gqualification
document used to verify our engineering Jjudgment and

ns derived from the review and evaluation of existing
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information for V-type splices used in EQ applications at
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23 of the splices, Bechtel dispatched two representa

(xO

in

to tha Farley site to review approximately 80 sample
splices which had been remcved from circulitry. These splices
were destructively examined, that is, personnel cut them open
and noted the exact configuration of the different type of

splice materials. As the first few splices were exanmined,

en they were compared tTo these sxeliches



1f the details were not comparable, a nev sketch was drawn and
& new splice category was created, In this wey all of the
splice samples vere compared to each other and a total of 14
categories resulted. In some cases the initial sketch failed
to bound & given saumple which was very similar but, for
exanple, may have had shorter taped legs or fewer wraps of
tape. In these ceses the original sketch would have been
discarded and a new sketch drawn to show the more conservative
configuratior Thus, the final 14 categories bounded all
géplice samples that were examined. Given the gquantity of the
gsimples examined, and the effort to ensure that the most
constrvative configuration was wused, in our opinion,
reasonable assurance existed that a representative sampling

had been achieved.

During this process of determining representative samples,
Wyle Labs was contazted and cpprised of the intent to test the
V-type tape splice configurations. The first recorded date of
conyact is August 21, 1987. The Test Plan (Wyle r .tbe’ 17942~
01, contained as an appendix to Test Report 17 17«07, i dated
August 27, 1987, Thus, before the NRC's “*reactive
inspection, the splices had been categorized and contacts were
initisted with the test lab. Actual testing was started on
faptember 1, 19687, and concluded on September 25, 1687, fully
in accord w.th the test plan. Contrary to earlier Staff

concerns, there was no premature termination of the test. The

wld-



o5t wvent full tern and produced the satisfactory,

nfirmatory conclut n that the splices vere qualified for
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Q.

can you give us an order of magnitude? 1
think Mr., DiBenedetto indicates that there is
going to be at least a thousand or more
splices at a plant., 1Is that reasonable?

(Witness Jones) I would say it's not that
pagnitude. I would -~ and 1'm guessing, but 1
would say in the arder of 250, maybe, was a
ball park numbe: of what we had in our plant,

Dkay .

[Witness Jones) I'nm referring to V tape
splices.

.

1 am referring now to Page 56 of your
testimony, and this is question and answer 46.
Since it's sponsored by all three of you, 1
suppose whoever feels most qualified to answver
this guestion can do it.

Prior to testing, APCo found 82 V-type
terminations at the Farley units. 1
understand that to mean that prior to the
testing of the V splices which culminated in
the October 1987 Wyle test report, that's all
you had found up until that time. Is that
correct?

(Witness Jones) That's correct.
That's what that means.
‘Witness Jones) That's right.

Although there may have been another 100
or so out there?

[Witness Jones) That's right. We were
developing the testing parallel to doing the
replacement with Raychemn.

1010~1012).

-1 /-



1t is clearly seen fron my testimony en this issue that: (1)
At the time, I didn't have an exact number of V-type tape
splices; (2) the number (250) was & "ha.l park number®™ <= an
approximation; and (2) I was aexplaining Alabama Fower
Conpany's position on the 14 cenfigurations related to the B2

configurations dissected.

Mr. Paulk, in his Rebuttal Testiwony, seeks to cast doubt in
this Board's mind regarding the upplicability of Alabama Pover
Company's specific V-type tape splice testing to the splices
installed in the plant. Mr. Fsulk is attempting to accomplish
this by questioning whether vur testing of 14 V-type tape
splice configurations enveloy the %336 connections" for
solencid valves, "624 connect iurs" for motor operated valves
(MOVS) and "60 connections™ {or motors (mot including any
instrument connections). Since Mr. Paulk guestioned my “ball
park" number in his Rebutta] ‘Uestinmony, I reinvestigated my

basis. My reinvestigation resched the following conclusions:

(1) Mr. Peulk made & simple sspunption. He assumed that all
84 solenocids, 104 MOVE, and 10 motors in the EQ scope in
each wunit had Ve-type tape splices. This simple

assumption is simply not true.

(2) Based upon a review of maintenance records, there are a

total of 268 componente in both units which had V-type

1B~
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gecelerated aging to verify qualified life of a component.
That is, the techaigue is equally applicable for pre~LOCA

testing as for pust-LOCA transient tasting.

Furthermore, various NRC inspectors have approved this
techniguv over the years. 1In the particular instance of the
Wyle test for Farley, Wyle lLabs proposed the use of this
tochnigque. Wyle is a nationally recognized lab which has
performed 2 major quantity of the qualification testing for
the American nuclear industry. As a result of their
preeminence in the field, their endorsement of this technigue

should not be taken lightly.

As additional verificatin of the acceptability of this
technique and the longevity of its acceptance, refer to
section 5.2.1 of the DOR Guidelines, §Simulated Service
cenditions and Test Duration, where it states,

The time duration of the test should be at
least as long as the period from the
initiation of the accident until the
temperature and pressure service conditions
return to essentially the same levels that
existed before the postulated accident. A
shorter test duration may be acceptable if
specific analyses are provided to demonstrate
that the materisls involved will  not
experience significant accelerated thermal
aging during the period not tested.

-21-






A second method that is freguently used by
utilities is post accident acceleration using
the Arrhenius technique. The implicit
assumptivn in using this technigue is that the
limitiny degradation mechanisa is thermal
tging via a first order reacticn. This method
has genvrally been accepted by inspectors for
‘reavonable' amounts of acceleration for the
long~tern steady-state conditions of the post
accident environment. None of the
guelification regulations deal specifically
with post accident acceleration, but testing
combined with anaiysis is considered by the
regulation to be an acceptable qualification
method,

This document was published in the time frame immediately
prior to the Vesplice testing which was done for the V-splices

for Farley Nuclear Plant,

This acceptance of Arrhenius technigues is still valid at the
present cime. In the May 15, 1990 NRC letter from Gary M.
Holahan to Samuel J. Collins (Staff Exhibit 26), the fol'owing
statement was mady in analyzing Wyle Test Report 17947-01 for

Farley splices:

Noreover, the duration of the LOCA simulation
was only 45 hours, The licensee is apparently
extended[sic) the 45~hour pariod to 33 Aays by
use of the Arrhenius egquation. “here is
reason for some concern in this area because
the steff has alvays held the position that
the transient portion of a tenmperature Vvs.
time curve that is gererated from a LOCA test
should not be wused in an Arrhenius
calculation. Therefure, the only portion of
the test curve that is considared available
for use by the Arrhenius technigue to extend
the test to 33 days is the portion after 167
minutes when the tenmperature stabilized at
245°'F and remained constant for the remainder
of the test.






Ql3.

extending test durations is not endorsed by the Btaff in

general.

How do you respond to the Staff gquestions concerning the
acceptability of the activation energy used by Wyle in
computing the eguivalent degradation of the post-LOCA period
of testing?

(Sundergill, DiBenedetto) The activation energy which was
used by Wyle to determine the test duration was a value of
1.23 eV. This activation energy was deternined by Wyle from
information provided to them by Okonite. It is a standard
value in the Wyle aging and materjals library and to our
knowledge has not been guesticoned in previous NRC reviews of

Wyle and Wyle reports used at other utilities.

The calculation which Wyle performed to 3Jetermine test
duration assumed a straight-line decrease from the 240°'F point
of the calculated accident profile to the end point of 120°F.
While this was a conservatism, the conservatism was not
regquired because of others already in the calculation. For
example, the calculated accident profile used conservative
assumptions in its preparation. The test profile had a peak
temperature in excess of 425'F, while the calculated peak for

Farley is 378'r. Finally, the calculated duration of the
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Farley accidert is 30 days and the test was extended for 3)

days. Thus, the conservatism that Wyle added is not needed.

Therefore, in addrescing Mr., Walker's new concern in Al4, the
equivalent duration was recalculated using a step-vise
decrease rather than a straight line decrease. The steps are
at or above the reguired profile at all points; therefore,
there is remaining margin in t:is technigue since most of the
points are still in excess of the calculated profile. Using
this new profile and calculating the equivalent duration
results in the 45 hour test veing eguivalent to an accident in
excess of 40 days with an activation energy of 0.65eV. Thus,
the No. 3% tape which has an activation energy of 0.65eV was
exposed for a period of time in the test chamber much in
excess of the calculated duration. The equivalent duration at
1.23 eV is even greater thar 40 days and Mr. Walker's
postulated 1.10 eV is also greater than 40 days. Therefore,
regardless of which material is being addressed or what the
postulated activation energy is, the results of this
calculation show that the equivalent durztion of the test is

in excess of the regquirements.

Notwithstanding the above argument, Mr. Walker's assertions
are still invalid. He states in Al4 that the T-95 tape is not
sufficient for splicing without the No. 35 covering. However,

there were specimens in the 17947-01 test (APCo Exhibit 39)
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Ql4.

that had no No. 35 covering. These specimens also successfully
passed the test, proving that T-9%5 tape by itself is

acceptable for splicing.

How do you respond ¢to Mr. Walker's concerns about
extrapolating the results of Test Report 17947-01 (APCo
Exhibit 39) to encompass gqualification for splices in

instrument circuits?

(Sundergill) Mr. Walker also feels that the Wyle test 17947~
01 canno. be ured for gualification of instrument circuits.
In Al4 he states.

In the Wyle test report No. 17947-01, only two

specimens (Nos. 10.1A and 10.1B) that could

potentially be used in an instrumentation

¢circuit remained energized throughout the

test. However, the test ran for 39.4 hours

(it actually ran for 45 hours) and the

reguirement for Farley (in accordance with Mr.

Sundergill's testivaony, page 64, line 2) is 33

days.
Similar feelings are expriussed by Mr. Walker in AlS. Mr.
Walker's objecticns to the use of Arrhenjus technigues in
extending test durations have been shown not to be endorsed by
the Staff in general. Ther:fore, his scle expressed reason
for not applying the 17947+01 test to instrument circuits does
not appear to have a sound basis. It should be noted that ir

Alé, Mr, Walker stated that:
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Q15.

produce a larger air gap and a consequent increased
probability for moisture ingress. Thus, the use of a larger
gauge wire in this application is more conservative and what

is assumed to be Mr. Walker's concern is put to rest.

(DiBenedetto) Let me add that Mr. Walker's concern is
irrelevant to the purpose of the Wyle test. In this regard,
it is important to note that the intent of the Wyle test was
to verify and confirm conclusions about the capability and
gualificetion of the splice material and splicing technigue.
The results of the confirmatory test indicate that the splice
material and wrapping (skill-=of~the-craft) technigue
maintained an adeguate mechanical boundary (i.e., no moisture
intrusion). In this way, the electrical integrity of the
circuit was maintained. Thus, the Wyle Test Report further
demonstrated that +the application of tape splices (using
gualified  materials and knowledgeable installers) is
spprojriate for use at Farley. On this basis, it 1is
irrelevant and of no concern whether or not there are splices

on 18 to 22 gauge cable at Farley.

Please address now Mr, Paulk's and Mr. Merriweather's stated
concerns regarding whether the Wyle test addresses

qualification for instrumernt circuits.

“Pym



(Sundergill) Mr, Paulk feels that Wyle Test Report 17947-01
(APCo Exhibit 39) is not valid for splices in instrument
circuits for several reasons. The fiist reason Mr. Paulk
gives is that the test wvas not intended to encompass
instrument circuits since, presumably, the pass/fail criterion
was too broad. The original criterion was that no fuse blow
and that there be no change in voltage more than #25%,
Circuits were monitored for leakage current and insulation
resistance (IR) changes for irnformation only. However, since
none of the fuses blew and the veoltage fluctuations were
insignificant, the attention should be properly centered on
the IR values and the leakage current values. Just because
allowable fluctuations in thuse parameters were not set prior
to tesiing does not mean that the monitored results are
meaningless. Rather, it means that these results are even more
meaningful because the pass/fail criterion was met. A review
of these parameters shows that the splice specimens performed
superbly in the test and verified our prior conclusion that
the V-type tape splices tested were qualified for use at
Farley Nuclear Plant. Regardless of the intent of the test,
it is the results of the test which must be addressed. If the
results show that the splices are adegquate for use in
instrumentation circuits, then it is acceptable to use them in
that application. Therefore, M-, Paulk's firet reason is not

valid.
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Second, Mr. Paulk finas fault with the arrangenent of the test
circuitry since he feels there would be difficulty identifying
any leakage from the splice because ~f the location of the
grounds and because ¢f the lack of verification of an adequate
ground. The test specimens were arranged in the test so that
they were forced against the raceway or condulets in which
they were mounted. The fixtures on which the racevays and
condulets were mounted were in turn tack welded to the test
chamber to ensure a good path to ground. Therefore, I feel
that, contrary to Mr. Paulk's opinion, there was an adequate
ground established and that additional verification of it was

not necessary.

Mr. Paulk's concern with the location of the ground is
puzzling. The test circuitry was arranged to detect leakage to
ground regardless of where it occurred in the test circuit: in
the splice connection, in the Wyle splice to the specinmen
circuit, or in any of the wiring in the circuit. 1In fact, due
to an installation error, a leakage current of 1.2 mA was
imposed on the wire lead cof one of the specimens. This
current was detected by the test circuit proving its efficacy

and resclving Mr. Paulk's second concern.

In AlO0, Mr. Merriweather evplains the conseguences of
electrical shorts to ground. 1 quite agree with Mr.

Merriweather's explanation and his concern that this is a
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Ql6,

failure which could be common mode if not prevented. 1 feel
that the test that was performed by Wyle labs for Farley
(documented in test report 17947-«01) (APCo Exhibit 139)
deponstrates that there vere no ground faulte in the V-splice
specimens even though the specimens vere mechanically fastened
to ground planes to eliminate the effect of electrical

resistance of an air gap.

How do you address Mr. Paulk's concern with the size of fuses

uged in test 17647-01 (APCo Exhibit 39)7

(Sundergill) Mr. Paulk's concern with fuse sizing is perhaps
an oversight on his part. He states in AlS that,

++«.the sizes of the fuses in the test circuits

(i.e., 30 to 1%0 amps) were too large for

instrument circuits.
Mr. Paulk is absclutely correct in this stat ment. As shown
on pages VI-22 of 17947-01, SOA fuses were used in the
circuits specimens 1, 2 and 3; these circuits, as shown on
page VIi-6, were energized at 27A. Specimens 7, 8 and 9 were
fused at 30A (pg. VI-22) and energized at 20.2A (pg. VI-6).
Specimens 4, 5 and 6 were fused at 150A (pg. VI-2)) and
energized at 130A. These specimens were intended ¢to
demonstrate the adeguacy of V-type connections in power and
control circuits. As such, it is not proper to extrapclate

the results of these samples to instrument circuits. It is



specimens 10, 11, 12, 13 and 14 which are relied on teo
denonstrate adeguacy as ingtrument circuits., (Specimens 10.1A
and 10.1B were continually energized during the test, 80
primary reliance is placed on extrapolating their results to
instrument applications.) As shown on paje VI-24 of Test
Report 17947-01, these circuits were fused at JA and as shown
on Vi-% they were energized at 200mA. Therefore, Mr. Paulk is
correct as far as he goes in his analysis but he apparently

overlooked the circuits most appropriate for this issue.

In particular, specimens 10.1A, 10.1B, 11.1, 12.1, 13.1 an<
14.1 were monitored for leakage current to ground. The test
setup employed by Wyle was monitored to a resclution of 10
microamps. That is, any currert greater than 10 microamps
would have been detected by the setup. Therefore, a 0 reading
by Wyle during the test could conceivably have been as much as
10 microamps. Since the most sensitive instrument circuits
function in the 4 to 20 milliamp range, a leaxage current of
10 microamps (0.01 milliamps) would introduce an error of
0.25% (0.01 / 4) at the low end of the scale. There would be
even less error at the high end. Consequently, the testing
documented in Wyle Test Report 17947-01 can be readily
extrapoclated to cover instrument applications and demonstrates
the maximum error that could be postulated would still be

insignificant.

«33=



Q17.

Qis.

As a sidelight to this issue, Mr. Jim Gleascn, Director,

Nuclear Engineering, for Wyle lLabs, stated that on Nov. 21,
19682 he had a phone conversation with Mr. Paulk, Mr. Walker
and Mr. Markx Jacocbus of Sandia concerning the Wyle test
documented in 17947-01. Mr. Gleason told the three gentlemen
that he consiuered that it was valid to extrapolate the test
to encompass instrument circuits. Mr. Gleason further stated
that Mr. Jacobus agreed with him, but Mr. Paulk did not. No
opinion from Mr. Walker was noted. Mr. Gleason's telephone
conversation documenting this discussion is provided as APCo

Exhibit 115.

What is your response to Mr. Merriweather's concern about the

details of the terminations?

(Sundergill) Mr. Merriweather's concern for the teruination
details of an instrument splice does not have amerit.
Termination details such as solder vs. crimp connections,
gquantity of ground points or cable type are simply not at
issue. Regardless of the type of mechanical connection or any
of the other termination details, the pertinent issue is the
means of maintaining the insulation integrity for the covering

cf the mechanical connection.

How do you respond to Mr. Paulk's allegation that the covers

were not open during LOCA testing on samples 10.1A and 10.1B?
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Qis.

Q20.

How do you address w~r. Paulk's letest concerns about
crientation of the splice samples during the 1'947-01 (APCo

Exhibit 3%) testlig?

(Sundergill) Mr. Paulk alsc is concerned that the open end of
the V-type cu.nections were facing downward in the motor limit
switch configuration but were facing upward in the cable tray.
The specimens that were facing downward vere secured to the
rear of the Limitorgue limit switch compartment to try to
establish as short a path to ground as possible: the specimens
in the cable tray were facing upward so that spray would have
the best chance of getting into the splice crotches. Both of
the test configurations were oriented to be conservative, each
in & differant way. poth configurations successfully
completed the testing. It is interesting to necte that no
matter what the orientation, Mr., Paulk appears to have a

problem with it.

What is your opinion concerning the ability of the V-type tape
splices to insulate the electrical joint if there was no issue

of submergence?

(Sundergill) In AB both Mr. Paulk and Mr. Merriwveather
express their feeling that even .f the splices were not
subject to submergence, the insulation on the splices would

not have been sufficient to prevent grounding. This is
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apparently a case of the inspectors presenting their personal
opinions. fThe simple fact of the matter is that the splices
vere tested and passed the test as documented in Wyle report
17947-01 (APCo Exhibit 239). There 18 no unsubstantiated

opinion that can invalidate these results.

Mr. Paulk does mentior a personai experience involving a
failure due to moisture intrusion into the opening of what he
considers a V-type configuration similar to those at Farley.
However, for this experience to be considered applicable, Mr.
Paulk would need to provide a similarity analysis or a
detajiled explanation of the exact circumstances surrounding
his expevience. Otherwise, there can be no conclusion drawn
from Mr. Paulk's experience that would cast any doubt on the

Farley splice installations.

Mr. Merriveather mentions concerns with the CECo test
documented in Wyle report 17855-02P (APCo Exhibit 27).
However, as discussed in our Direct Testimony (at pages 495~
§2), the CECo test did provide support for our operability
deternination and judgment regarding the V-type splices,
Since Alabama Power Company's subseguent test was successful
and since Alabama Power Company does not rely on the CECo test
by itself for gqualification of the splices, Mr. Merriveather's

concerns are unfoundend,
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to be very reliable because of the problems experienced at

TMI?" (Rebuttal Testimony, Q/A 22 at page 19).

(DiBenedetto) No. Splices and splicing technigues were
interface or connection sethods endorsed hy the NRC as early
as 1975. 1 specifically recall an instance where the NRC
Staff recommended that five utilities replace faulty Pin Type
connectors with qualified splices. Splices and splicing
technigues were considered to be state-of-the-art in the

termination and connecting of electrical equipment.

As for Mr. Paulk's statement concerning Three Mile Island
(TMI), it does not make any sense. It was to the Staif's
amazement that egquipment (e.g., main cooclant pumps) at TMI
continued to perform even after exposure to environments
beyond those conceived or postulated to occur following a
design basis event. Mr. Paulk's statements concerning TMI are

not pertinent to this issue at Farley Nuclear Plant.

Concerns about splices and splicing technigues did not become
evident until 1986 and later in 1987. Although Circulars 78-
08 and 80~10 addressed some specific issues regarding
ronnections and tape materials, they did not reflect
wvidespread concern regarding splices. Initial splice concerns
vere relayed in Information Notice (IN) 86~53 (dated June 26,

1986), which addressed the amount of overlap and bend radius
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Q213.

permitted for a gqualified splice installation. The notice
specifically addressed Raychem installation and use. later
concerns about splices arose as a result of the Calvert Cliffs

inspection and subseguent NOV [1987).

How do you respond to the Staftf's characterization c¢f the
Calvert Cliffs situation in A23 on page 207 They claim that
the account of the situation in your Direct Testimony is

inaccurate.

(DiBenedetto) Contrary to thy assertions »f Mr, Paulk and Mr.
Merriwveather, the Calvert Cliffs findings cannot be used to
say that Alabama Power Company was on notice that tape splices
were & concern that was not limited to power applications.
Despite the Staff's characterization of my Direct Testimony,
the fact remains that Baltimore Gas & Electric (BG4E) did not
have any information on the tape used in their splices.
Alabama Power C~mpany, on the other hand, had fully tested and
gualified its splice materials. This became evident when
Alabama Power Company contacted BG4E (post-deadline) to
determine wnether the identified concerns related to the
Calvert Cliffs installed configuration. The conclusion
reached was that BGLE represented an isclated case that did
not relate to o acdversely impact splice configuration or

gualification at Farley.
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Q24. Mr. Sundergill addressed earlier (above) Mr. Walker's concert.

in A28 on page 22 regi.ding how closely the Wyle test
specimens represented Farley installations. What abovt Mr,
Walker's additional observation that vendors provide
sufficient details to assure that a single piece of tested
equipment is representative of other supplied equipment?

(Rebuttal Testimony, A28 at page 213).

(DiBenedetto) Mr. Walker is correct %= his assertion that
when » vendor only tests one piece of egquipment, supplemental
information is provided to demonstrate its relationship to
other eguipment of a similar nature. FMowever, since this wvas
not the primary basis for the gualification of the tested
splice, but only confirmation and verification testing, Mr.
Walker's observation is not relevant. Furthermore, had
failures or anomalies been observed, supplemental testing
and/or analyses would have been presented to address all of
the known applications of the V-type tape splices. No failure
or ancmalies were observed. Therefore, the testing fully

supported the conclusions presented by Alabama Power Company.
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adequate to demonstrate the qualification of 5-to-1 splices:
(1) NQRN=3 (Staff Exhibit 21): (2) WCAP-7709-L (Staff Exhibit
(3) Wyle Test Report 17859-02P (APCo Exhibit 27); or (4)

Wyle Test Report 17%47-01 (APCo Exhibit 239,. How do you

respond?

ve, Sundergil., Jones) This assertion reflects a

fundamental misunderstanding of our pre~filed Direct Testimony

this .is . Fe¢ e sake of clarity, we reiterato

electrical Lape.

and




Q2s9.

2, Mr. Paulk claims that the test “qualified the hydrogen
recombiners with an unknown configuration using Scotch 70
tape." Please address whetner the splice contfiguration was

*unknown" in WCAP-7709~L.

(Sundergill) In Westinghouse drawing 1366C51, originally
dated April 5, 1972 (APCo Exhibit 116), the configuration of
the splices is clearly shown as S-to-l. This configuration
makes serse because one power ifeed is being split o feed five
banks o©of heaters. The Westinghouse test configuration,
therefore, was not "unknown." In fact, it duplicates the

configuration at Farley Nuclear Plant.

As noted on page 88 of my Direct Testimony, I must also repeat
that I do not believe that configuration is truly germane to

the issue of whether these terminations were qualified:

I do not think it matters whether the splice
was in a 4-to-2 configuration, a 3J=-to-l
configuration cr the 5-to-1 configuration.
What is important in this issue is that there
was essentially a set of V-type tape splices.
The number of Vs on one side of the Center
peint versus the other is inconsegquential. ko
matter what the configuration, the quantity of
Vs remains the same. The order that they are
in and their spatial orientation are
inccssequential as well.

But in AS at page 3, Mr. Walker contends that the egquipment
need not have been connected in a 5-to-1 configuration.

Instead, he says that “an alternative connection possibility
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Q30.

for the S-to-1 termination is to rearrange it into three 2-to-
1 splices and one termination." Would the configuration he
suggests, or any other for that matter, have been superior

from an EQ perspective?

(Sundergill) No. Even assuming tnat such a connection could
have been made in the space allowed, the resulting
configuration would result in the same type of EQ concerns at
issue in this proceeding. Namely, &8s 1 explained in response
te the previous guestion, any of the postulated configurations
wi. .ld result in a set of Vegplices. The somewhat strange
configuration suggeste® by Mr, Walker does not alleviate the
need to consider the resulting V-splices. Again, however, it
is important to realize that Mr. Walker's conjecture regarding
configuration simply does not sguare with what we know about
the Westinghouse test and the configuration depicted
schematically in Westinghouse drawing 1366C51 (APCo Exhibit

116).

Then are you saying that the S5-to-1 issue is essentially

another example of V~type tape splices?

(Sundergill) Yes. In the case of 5-to-1 splices, however,
there is strong evidence that the Westinghouse testing was
performed in the same configuration as the installed

configuration at Farley. The evidence I am referring to
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includes: (1) Westinghouse drawving 1366C51, showing a S5=to=-1

as well as (2) standard industry practice

1e~craft) on the p of the electricians preparing

§-to~1 splices combined with supervision by the on-site
inghouse engineer. This fact, combined with the fact that

fied tape materials were used at Farley Nuclear Plant,

added assurance that these splices would perform their




particular, he testifies that such level of detail was not

"ifar beyond' what was typical.* 1Is this statenent correct?

A. (Sundergill) The statement is completely without meaning
because Mr. Paulk makes no reference wvhatsoever to the period
of time for which he is drawing that conclusion. The NRC
acceptance of WCAP-7709~L (Staff Exhibit 32) does not indicate

any dissatisfaction with the lack of splice configuration

details In his December 1980 inspection, Mr. Gibbons did not
identify any configuration problems (APCo Exhibit 11 I'he
January 19¢ Franklin TERs expressed no concern about The
€ lpment terminat even though they Clearly 1ind Ated a
review of the powe able ar the heater wire APCo Exhibit
¢ at Bate 54°F 4 EXx it 3 at Bates 54971~¢
nce the 5-tu- termination at lssue héere 18 the connhectiol
point between The Tw tems expressly reviewed by Franklilr
elther Franklin reviewed the issue and did not deem 1t
gignificant er jh to document or did not bhelleve the splice
- an liltem reguiring review As much as the Staff belleve

ret: ect that this Yreview was not as thorough as 1t
should have bee the level f review that was performed at
that tine wa from m experience typical ihat Jevel of
review is what the December 1984 SER was based on and 1s what
the Staff should be holding out as the state of knowledge as
of the EQ deadline cof November 198°
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Q33. Mr. Paulk also states that "the presence of the fiberglass

braid on the wires [at Farley Nuclear Plant) aids the mo.sture
in-leakage with a wicking effect." (Rebuttal Testimony, at

page 2). Is this observation cerrect?

(Sundergill) Absolutely not. First, I note that this concern
was initially relayed by Mr. Paulk during the hearings in
February. (Tr. 490). It is not mentioned in the NOV, Order,
or in the Staff's Direct Testimony filed in this proceeding.
The issue was fully addressed in our Justification for
Continued Operation (JCO) dated September 23, 19%87. (Staff
Exhibit 30). It is curious that Mr. Paulk has raised the
issue at &a)l, since it was not pursued by the inspectors
during the November 1987 audit. In APCo Exhibit 117,
inspector notes dated November 9, 1987, it is expressly stated
that "non-wicking braid" is used in the Farley Hydrogen
Recombiners. Thus, Mr. Paulk is re-visiting an issue which
his fellow inspectors resclved favorably to Alabama Power
Company over four years ago. However, I will address bhis

concerns and show them to be groundless.

The installed cable leads from the heaters to the 5-to-l
splice were indeed covered with a braided jacket. Mr. Paulk
either fails to mention, or is unaware, that these heater
leads were supplied by Westinghouse with the Hydrogen

Recombiners and are identical to the leads which were tested
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Q34.

by Westinghouse in WCAP~7708-L. (Staff Exaibit 32). The
latter :eport did not identify a problem with wicking during
the Hydrogen Recombiner qualification testing. Therefore, it
is ressonable to conclude that there was no wicking during

testing.

A wicking phenomenon such as that of concern to Mr. Paulk
could possibly be caused by & braided covering over the wire
insulation acting as a wick to transport moisture under the
splice material, establishing an electrical path. This effect
has been experienced in other testing, regardless of whether
... Splice was in a V configuration or in an in-line
configuration, or whether the splice material was electrical
tape insulation or heat shrink material. However, this well~-
known effect is addressed in one of two ways: either the braid
is cut back so that it does not extend under the splice
material, cr the braid is treated with varnish or similar
substance tu prevent the wicking effect. 1In the case of the
heater leads for the Hydrogen Recombiners at Farley,
Westinghouse provided heater lead wire saturated with a heat-
and radiation-resistant varnisn. Therefore, there could be no

wicking eftect resulting from these wires.

What about the material composition vf “he 5-to-1 splices? In
their Rebuttal Testimony, the NRC Eftaff repeatedly asserts

that Alabama Power Company failed ¢to demonstrate the
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gualificatic ,f the T-95/Nc. 35 tape used to prepare the

splice. 1Is th 't true?

(Sundergill) No. This tape naterial was gqualified. Because
5~to-1 splicesc are a subset of the V-type tape issue, the
evidence and testimony submitted in this proceeding concerning
the latter is also applicable and relevant to resolution of
the alleged EQ deficiencies invelving the S5-to-1 splices a°
Farley. Ir particular, the material composition issue .s
addres-sed by Okonite Report NQRN-~3 (Staff Exhibit 21) and by
Wyle Test Report 17947-01 (APCo Eanibit 39), which tested the

Okonite T-95/No. 35 tape in various V-splice combinations.

Okonite Test Report NQRN-3 gqualified a S5Kv taped in-line
splice using T-%f/No. 35 tape material. Regardless of
configuration, I believe this report demonstrates the
gqualification of the materials. The Staff has focused its
attention on this report in its Rebuttal Testimony on this
issue. However, Wyle Test Report 17947-01 also utilized
Okonite T-95/No. 35 tape and concluded that this combination
(among others) was gualified for use at Farley Nuclear Plant
in a V-type configuration. Since, as stated, the 5-to-l
splice is a subset of V splices, the results of the 17947-01
test are applicable. It certainly responds to the conjecture
and speculation we have heard about Okonite tape materials in

this proceeding.
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Q37.

Q38.

(Sundergill) No. The S~to-1 Hydrogen Recombiner terminations
at Farley Nuclear Plant are rot subject to submergence under
normal or accident conditions since they are installed above

the design flood level.

He also notes that the NQRN-3 test report clearly does not
gualify the T-95/No. 35 combination for instrumentation
circuits because the 5Kv test did not include instrumentation
circuits. (Rebuttal Testimony, at page 4). How do you

respond?

(Sundergill) This is a statement which is totally irreleva:t
tc the issue of 5~to-1 splices. These splices were not
installed in instrument circuits =-- they were installed in

power circuits.

Likewise, Mr. Walker concludes that the in-line configuration
tested in NQRN-3 does not address "many unaccounted-for
variables found in the S5~to-l1 configuration as installed on
the hydrogen recombiner." (Rebuttal Testimony, at page 4).
First among these, he lists the difference between the maximum
test temperature (345'F) and those registered in the vicinity
of the hydrogen recombiner (1100°'F to 1400°'F). Is this

concern valid?



(Sundergill) No, it is not. Mr. Walker apoacently is
unfamiliar with the equipment at issue. The tempersture range
he makes reference to, 1100°F to 1400°'F, is the air
temperature near the surface of the Hydrogen Recombiner
heaters. The electrical leads to the heaters are high
temperature cables capable of withstanding that temperature
range. The purpose of the S~to-1 splice is to connect the
high temperature leads to nc . mal plant cable. That connection
is achieved 1 a compartment removed from the heater
compartment. One of the primary reasons for the separation ie
to ensure that ordinary cable does not experience the high
temperatures of concern to Mr. Walker. Thus, tha
gualification temperature for the splices only needs tc b2
comparable to thet for the incoming power supply cable. The
NQRN-3 temperature of 345'F is comparable and satisfies that

regquirement.

For further verification of the lower temperaci're in the
termination corpartment, see WCAP-7709~L (Staff Exhibit 32, at
page 3-2, Bates 00339%92). This document states that the heater
chamber has a pre-heater section which surrounds the heater
s2ction. Acting as a shroud, the pre-heater serves to help
insulate the heaters and prevent louses from the Hydrogen
Recombiner, as well as to heat incoming air tc 250°'F before it
goes to the heaters. If the air immediately around the heater

section is only around 250°'F during heater operation, it is
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difficult to understand how the temperature would exceed 345°F

in the termination compartment located outside of the pre-

heater section.

In A5 at page 4, Mr. Walker goes on to guestion the effect of
the water generated from the recombination of hydrogen and
oxygen on the qualification of the 5-to-1 splice. How do you

respond to this concern?

(Sundergill) Again, Mr. Walker has raiseda another new issue.
As 1 will explain, it is of no concern -- even igrering all of
the qualification testing and analysis demonstrating
qualification of the 5-t( -1 splice to withstand the effects of
chemical spray. The reason there is no concern is that the
reconbination of hydrogen and oxygen takes place in a chamber
separate and removed from the location of the 5-to-1 splice,
Due to this isolation, any generated moisture would not impact
the 5-to-1 splice or adversely affect its environmental

gualification,

It should be noted that immediately after raising this
concern, Mr. Walker lists a series of ouestions that are
somewhat difficult to understand. He questions whether the
crotch of the 5-to-1 splice was properly covered "in this
instance" and, if so, whether the material was capable of

maintaining its integrity. 1In response, I must remind him of
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Q4l.

Q4z2.

Westinghouse's claim that the Scotch #70 was used in their
test. Since Scotch #70 was not used at Farley, this is a

matter for the Staff to pursue with Westinghouse.

Mr. Paulk has testified that "[e)ngineering Jjudgment is
nothing more than analysis of available data when the actual
conditions do not meet the tested conditions." (Rebuttal

Testimony, at page 5). Do you agree?

(Sundergill) No. Mr. Paulk's description is over-simplified.
Engineering judgment consists of a lot more than analyzing
data. Iu is basud on and presumes past relevant experience,
education, insight, and logic. It is the end-product of an
engineer's ability to predict an outcome correctly and with
confidence =-- in the absence of complete, dcoccumented testing
and analysis. It is the ability to take two or more disparate

facts and draw a logical conclusion from them.

Mr. Paulk faults Mr. Sundergill for failing to discuss or
provide engineering judgment or “how moisture intrusion would
be prevented . . . ." (Rebuttal Testimony, at page 5). What

is your response?

(Sundergill) Mr. Love and I discussed moisture intrusion and

why it was not a problem in the 5-to-1 splice. 1 refer Mr,



Q43,

Paulk to that testimony at pages 79-81 of our Direct

Testimony, in response to Q67.

Mr. Paulk further testifies about the level of documentation

necessary to support engineering judgment. (Rebuttal
Testimony, A7 at pages 5-6). Do you agree with his
assessment?

(Love, Sundergill, DiBenedetto) The appropriate standards for
the level of documentation appear in the DOR Guidelines,
NUREG-0588, and Supplement 2 to IE Bulletin 79-01B.
Generally, the documentation must be in sufficient detail to
permit evaluation of the adeguacy of gualification. (For a
fuller discussion of these standards, see Mr. lLove's and Mr.
Sundergill's Direct Testimony, at pages 29-31.) Mr. Paulk
fails to recognize the fundamental »premise that the person
€¢valuating the documentation is gualified in the pertinent
subject matter. In IEEE 323-1974 (APCo Exhibit 3€), Section
6.5., Analysis, sub-section 6.5.1, General, it states, in
part, that "the analysis shall be of a form that can be
readily understood and verified by people gualified in the
pertinent discipline of engineering or science." We believe
that the information provided to the Staff at Farley Nuclear
Plant in the fall of 1987 met the test of what a "gualified"

person would need to know about EQ documentation.
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(DiBenedetto) I also refer the Board to my affidavit attached
to the Alabama Power Company response to the NOV, (Staff

Exhibit 15), My testimony there addressed this issue.

In response to Q¢ on page 7, Mr. Luenman concludes that it was
not reasonable for Alabama Power Company to rely on Inspection
Reports 50-348/80-38 and 5(-164/80-49 (APCo Exhibit 11), or
the January 1983 TERs (APCo Exhibits 16 and 17 and thus
assume that the NRC had accepted the qualification of the 5+
to-1 splice on the Hydroger. Recombiner at Farley. How do you

respond?

(DiBenedetto) I disagree with Mr. Luehman's conclusion for
several vreasons, When the cited Inspection Reports were
generated, it was the practice of the NRC EQ Staff tec have 1&E
inspectors review, audit, and inspect various aspects of a
licensee's EQ program. In reviewing the Inspection Reports at
issue (APCo Exhibit 11), it is ob\ ious that Mr. Gibbons indeed
specifically reviewed the Hydrogen Recombiner 5~-to-1 splices.
He concluded there were no deficiencies. This is another
example of how the enforcement staff has put aside existing
documented findings and conclusions to pursue the civil

penalty.

Sirmilarly, the January 1983 TERs (APCo Exhibits 16 and 17)

identified specific pieces of egquipment and literature that

-5G=



wvere reviewed by the NRC Staff's consultant, Franklin Research
Center. As a result, the Staff approved various pieces of
egquipment or identified deficiencies. It stands to reason
that if Alabama Power Company, or any other licensee, had to
undertake improvement efforts in response to identified

deficiencies, it could also rely on documented Staff approval.

As such, it is reasonablas for Alabama Power Company to rely on

the Inspection Reports and the January 1983 TERs.

(Sundergill) I would like to add that Mr. Luehman is
sp-.lating when he states that the inspector examined
nameplate data and that it was likely that he never looked at
the splices since they were normally enclosed in a cabinet.
As Mr. Jones testified in the hearing (Tr. 1048), Unit 2 was
under construction at the time of the inspection and it would
have been no problem tc open the cabinet if it was closed. A
cursory look at the splices would have revealed the S5-to-1l
configuration and, since the No. 35 tape material is black and
the Scotch #70 is sky blue gray, the sane cursory inspection
would have identified the difference between the two

materials.

Contrary to Mr. Luehman's statement that there is no evidence
that the splice documentaticn was reviewed, Inspection Reports

50-348/80-38 and 50-364/80-49 (APCo Exhibit 11) explicitly
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state that documentation was reviewed. Again, Mr. Luehman is
speculating that the NRC inspector did not review the
documents even though the resorts specifically state that he
did. In addition, Attac*aent 1 to the TER dated December 10,
1980 (APCo Exhibit 1°), clearly identifies the cable code for
the power Unit . Hydrogen Recombiner supply cable which
terminates in the S5-t.-1 splice. The page containing this
informetiol is s.gned by "V. L. Brownlee™ and dated
Novembe: 6, 15P.. Obviously, someone at the NRC reviewed some
dorumentati.n to reach this conclusion. Of course, since Mr.
Gibbons subsequently visited the plant to examine equipment
for "overall interface integiity" it is not illogical to
corclude that he verified the cable code with a visual
inspection. Since the cable code is marked on che cable
jacket and the cable could not have been seen entering the
junction box, it is possible that the inspector looked inside

the box to record this information.

Mr. Luehman also is mistaken when he states that in the
Franklin TER there was only acceptance of the "power" cable
and not the "in-plant" cable. Power cable and in-plant cable
are one and the same. The Franklin TERs state that "power
cable" and "heater connector wire" were reviewed as part of
preparing the TER. (APCo Exhibit 16, at Bates 0054536; APCo
Exhibit 17, at Bates 0054975). It is reasonable to conclude

that if both the power and heater cables were reviewed, either
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Q46.

The primary electrical interface for the Hydrogen Recombiners

vas the 5-to~] splice.

In his response to Q10 on page 8, Mr. Luehman does not give
much credence to the supervision provided by the Westinghouse
on-site representative during installation of the Hydrogen

Recombiner. Is this lack of confidence justified?

(Love, Jones) No, it is not. We testified from both personal
knowledge and verification by plant personnel that a
Westinghouse representative was on-site during installation of
the Hydrogen Recombiners for Unit i and Unit 2. The practice
then was for a Westinghouse representative to supervise the
installatiocn of Westinghouse-supplied equipment. We believe
that such a practice provides further assurance that the 5-to-
1 splices were precperly installed to Westinghouse's
satisfaction and were bounded by Westinghouse's Hydrogen

Recombiner testing.

Mr. Luehman further guestions the expertise of the
Westinghouse observer. We can only respond that Westinghouse,
one of the leading NSS3 vendors, employs and is represented by
individuals who are qualified for the jobs they are hired to
perform. Thus, we are confident that Westinghouse provided

Alabama Power Company with an individual possessing skills,
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education, and expertise suitable to supervise installation of

the Farley Hydrogen Recombiners.

Finally, Mr. luehman is mistaken when he Iimplies that the
Westinghouse engineer was responsible for the material used at
Farley. The Westinghouse engineer would have been responsible
for the configuration of the splice. Only materials approved
for use at Farley would have been used in making the splice.

Those materials were Oxonite T-95/No. 35.
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Q49.

fact is that such a test was not required prior tc the EQ
deadline, either technically or wunder the appropriate
requirements since partial testing in conjunction with
analysis is acceptable. We also note that if we had tested
this seal to satisfy Mr. Wilson, the Staff still would not
have accepted the test, likely calling it "after-the-fact" as
they did on the V-type termination issue. Alabama Power
Company chose instead to change out this equipment in 1987 to
resclve the issue (using a NAMCO EC 210 connector first made

available March 19, 1984).

Let's flesh out your responses to Mr. Wilson's Rebuttal
Testimony in more detail. First, in his Rebuttal Testimony,
Q/A 4 and 5 on pages 2~3, Mr. Wilson summarizes Alabama Power

Company's position. What is your reaction?

(Love, Jones) Mr. Wilson characterizes our Direct Testimony
as relying on three reports: (1) Raychem Report EDR 5033
(Wyle Test Report 58442-2), (Staff Exhibit 39) demonstrating
gualification of the Raychem boot: (2) the 1981 Farley
submergence test demonstrating the seal's ability to exclude
moisture (Test Report 2BE~104%-3), (APCo Exhibit 61); and (3)
the December 1981 testing at Farley to demonstrate that the
Chico A resclved the pressure/temperature problem demonstrated
by Raychem (Staff Exhibit 33). This is correct, although it

neglects to mention the Southwest Research Institute (SWRI)
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radiation testing that was available for the Chico A compound

(Siaff Exhibit 40).

Nocnetheless, we find it astounding that Mr. Wilson can state,
as he does on page 3, that "[t]wo of the three test reports on
which Alabama Power Company now bases gualification of the
seal were not introduced into this issue until Alabama Power
Company filed its direct testimony in January, 1992." As
stated above, our position on this issue has not changed since
1981. We have always based qualification on L.he reports
mentioned by Mr. Wilson. All three of the reports were
available in plant document files for NAMCO limit switches at
the time of the inspection. Mr. Wilson was informed, or
should have been aware from the file, of the existence of

these reports at that time.

In fact, Raychem Report EDR 5033 (Wyle Test Report 58442-2,
Staff Exhibit 39) was specifically addressed by Mr. Wilson in
Inspection Report 50-348, as referenced in Q/A 9 of his Direct
Testimony (page 10). The Inspection Report then goes on to
refer to all of the other reports we referenced in our Direct
Testimony (Jd. at 10-11). This simply is not consistent with
Mr. Wilson's current testimony. In addition, at the follow-up
EQ inspection conducted by NRC Region II inspectors at the
Farley Nuclear Plant in March 1988, the submergence test (Test

Report 2BE-1049-3, APCo Exhibit 61) was specifically
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discussed. We cannot speculate why Mr. Wilson now claims he
was not aware of thesc reports or did not understand the basis
for gualification. It rertainly weems that he should have

been clear on this before citing a violation,

B. Comp'\iance With Applicable Etiidards

Turning to his specific arguments, Mr. Wilson first objects to
the basic qualification approach taken with respect to these
seals. In Q/A 6~8, at pages 4-7, he takes issue with, among
other things, separate effects testing. What is your

response”?

(Love, Sundergill) The gqualification approach used for these
seals was completely consistent with both DOR Guidelines
(applicable to Unit 1) and NUREG-0588 Category 11, l1EEE 1323~

1971 (applicable to Unit 2).

Separate effects testing involves multiple tests, each of
which includes only some of the relevant harsh environment
v irameters. This approach, under DOR Guidelines, a 'ows for
tests that do not invelve a combined temperature/pressure/

steam/radiation/chemical spray *est on one sample. Mr. Wilson
asserts that our testing was inadequate because it did not

includl a combined test of temperature, pressure, and steam,
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(868 Al80 Mr. Wilson's hearing testimony, Tr. 864.,) However,

Mr. Wilson is missing the point.

The Raychem test on the Raychem boot, essentially in the
configuration that we utilized for the limit switch seal, wvas
a combined temperature, pressure, and steam test. This was
documented in EDK 5033, Wyle Test Report 58442-2 (Staff
Exhibit 39), a report Mr. Wilson now maintains that he did not
review until this proceeding. (Rebuttal Testimony, at pages
3=4). This test met DOR Guidelines. In this test, there was
ne exception t..en to the minimum testing conditions
(pressure, temperature, steam). Te address Mr. Wilson's
position, we also regquest that the Board review our testimony

at Tr 081~10813.

As with all type testing, deviations betwveen the tested sample
and installed configuration are allowvable if addressed by
further testing .,r analysis. Se¢ DOR Guidelines, Section
$.2.2. Here, the only potentially relevant difference betwveen
the tested sample and the installed configuration was that the
boot was installed over a pipe nipple rathuss than a cable.
That differenze was addressed in the subseguent test reports

and is discussed further below.

Finally, *o be clear, DOR Guidelines go not state tnat the

minimum type tested conditions need to be in combination.
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to the Raychem boot, we were not relying upon some “generic
gqualification of . . . materials," as implied by Mr. Wilson
(Rebuttal Testimony, at page 6). None of the three tests on
the boot which are relied upon for gqualification (the Raychem
test, the submergence test, and the test vith Chico installed)
were tests of random Raychem materjials. They were all tests
ef a Raychem boot identical to that installed in the seal

application, as reguired by DOR Guidelines Section 5.:.2.

The only deviation between the tested and ir-talled Raychem
boot, as previcusly noted, was that the Raychem pressure/
temperature /steam test utilized a boot installed over a cable
rather than a pipe nipple. The relevant difference betwveen
the two initi' | configurations was that the cable provided a
backing to the Raychem boot. This backing was not present in
the original -onfig ration which failed the pressure test,
Thus, when the Chicuv A material was added to provide the
backing material, only the pressure portion of the test.i.g

needed to be re~don:.

The subseguent tests utilized the boot over a pipe nipple
(first for submergence testing and, second, for testing of the
Chico backing). We believe, consistent with DOR Guidelines
Section 5.2.2., that the Jdifference between the installation
over a cable, rather than a pipe nipple, was addressed by the

subseguent testing and by the engineering judgment that the
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difference was irrelevant to seal performance. Some of the
specific concerns Mr., Wilsocn has regarding the difference are
discussed below and in previous testimony. We continue to
believe that, based on any reasonable documentation standard,
further documentation on these issues was unwvarranted «-
especially prior to November 30, 1985. An engineer versed in
EQ could understand our logic and approach based on the

documente in our files.

Alsc, note that Mr. Wilson, in his Rebuttal Testimony on
page €, highlights that DOR Guidelines, Section 5.2.6. states
that type tests of seals "shall be representati'+ of the
actual installation for the test to be considered conclusive.”
In our opinion, all of the tests relied upon wvere
representative of the intended installation, With respect to
actual installed configurations, we have addressed this at
lergth in our Direct Testimony, Q/A 149, at pages 170~175., We
telieve there were adequate installation controls to assure
that the tests remained representative, Moreover, even the
NRC's Novenmber 1987 Inspection Report does not indicate any
actual installed seals that deviated from the tested,
qualified configurations. WMr. Wilson is merely speculating
that there gould have been such deviations, but he cannot

state that there were deviations.
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Qs52.

Mr. Wilson, on page 6 of his Rebuttal Testimony, also
references DOR Guidelines Section $.3.2. This states that the
"effects of chemical sprays on the pressure integrity of any
gaskets or seals present should be considered in the

analysis." What is the significance of this reference?

(Love) Mr. Wilson never really explains himself on this

point. However, we did precisely what Section 5.3.2 suggests.

As stated in our Direct Testimony, the effects of chemical

sprays on pressure integr’’, ‘vere addressed in at least two
different contexts. Firs , = i1 7 Raychen testing on
the boot (EDR 5033) (Staft :.1.;' < 39 Zi9cluded not unly a

pressure/temperature/steam test, but also & chemical spray
test. (See Rebuttal Testimony, ac page 10, where Mr. Wilson
acknowledges this fact.) This showed the integrity of not
enly the Raychem material, but also that of the Faychem boot
configuration identical to that used at Farley for these

seals.,

Second, in performing the f.nal December 1981 testing on the
complete seal configuration (including the Chicc backing),
chemical spray was considered. however, as explained in my
Direct Testimony, Q/A 138 at page 155, chemical spray testing
was not necessary at that time since it was shown that there

was no failure mode by which chemical spray could reach the

78



Q53.

Chice compound. The pressure/temperature test showed that the
Raychen boot, backed by Chico, was a positive leak-tight
moisture exclusion seal which would prevent ingress of

chemical spray.

I know that Mr. Wilson has raised subseguent concerns related
to bonding of the Raychem boot to the pipe nipple based on
chemical spray induced corrosion, Howvever, as addressed in
previous testimony (gee, £.49., our Direct Testimony at pages
158«161), all of these concerns are simply unfounded. The
very test report Mr. Wilson relies upon as a basis for pipe
corresion concerns (Wyle Test Report 58730) failed to validate
the concern == there were no documented Raychem boot failures
due to corresion. (Se¢ algs Tr. B817-839, wherein Mr. Wilson

fails to support his hypothesis.)

Mr. Wilson, on page 7 of his Rebuttal Testimony, also asserts
that "DOR Guidelines do not allow qualification for failed

tests." Did Alabama Power Company use this approach?

(Love, Sundergill) No. Our qualification approach was amply
described in our Direct Tesmtimony. Our approach was one of
testing, supplemented by analysis as allowed by the DOR
Guidelines and NUREG-0588. (5¢e algo 10 Cr'R 50.49(f) (2) and

(4)).
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The fact that we chose to organize our Direct Testimony in &

chronological fashion is irrelevant to the merits of this
issue (notwithstanding the inference of Q/A 14, on page 17 of
the Rebuttal Testimony). The evolution of the seal design
happens to be & useful means to explain the qualification

approach taken and the justification for that approach.

Mr. Wilson, on page 7 of his Rebuttal Testimony, cites DOR
Guidelines, Section 5.2.5., as follows:

I1f a component fails at any time during the

test . ., . the test should be considered

inconclusive with regard to demonstrating the

ability of the component to function
This is a correct statement of the guideline. However, there
were no failures in any of the tests credited for
gqualification of this eguipment. The Raychem boot was
successfully tested 1in the Raychem testing. Bechtel's
submergence test on the seal configuration was successful.
And the credited test specimen (test specimen 4, as discussed
in my Direct Testimony) of the December 1981 testing of the
complete Chico A/Raychem seal was a successful test. Contrary
to Mr. Wilson's claim, we were not and are not using test

fajlures as a basis for gqualification.

In fact, the only failure of the Raychem boot relevant to this
issue was the failure observed by Raychem, and recreated by
Alabama Power Company, of the boot under pressure/temperature
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conditions without cChice. Obviously, this fallure was
relevant to our design evolution. We addressed it by adding
the Chico backing. Since the assembly was then tested, there
is absolutely no significance to Mr. Wilson's cbservation that
"another faillure mode may have been masked by the observed

failure." (Rebuttal Testimony, at page 7).

Mr. Wilson, in fact, blatantliy mischaracterizes our approach.
He states (at page 7) that DOR Guidelines, Section 5.2.5.,
"prehibits the sort of argument that says, there wvere test
failures, but we know what caused them and fixed it, g0 there
A8 no need to retest" (emphasis added). With respect tc the
only failure ever cbserved (again, the Raychem boot breach),
we suspected the cause, duplicated the failure to prove the
cause, designed a fix, and retested after the fix under
identical conditions to demconstrate no further failure, thus

gqualifying the final design.

There also is absolutely no sigr ficance to Mr. Wilson's
observation that "another failure mode might have occurred if
the test had run to completion." (Rebuttal Testimony, at
page 7). All the credited gualification Lssts on this seal
ran to completion. Mr. Wilson is simply in error regarding

the facts and continues to attempt to confuse Lhe issue.

o
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A similar concern appears in Mr, Wilson's Rebuttal Testimony
at page 11. He states that “failures invalidate every known
LOCA test involving Raychem boots on metal pipe nipples.™ 1Is

he correct?

(Love, Sundergill) No. Again, the tests we relied upon for
gqualificaticn were not failures. Moreover, Mr. Wilnoun appears
to be alluding here to the failures noted in the test report
he has relied upon =~ Wyle Test Report 58720, However, as
stated previously, none of those failures were germane to our
seal, None involved corrosion in the way Mr. Wilson implies

(See our discussion in Q/A € above).

. Mr. Wilson, in Q/A 14 on pages 17-18, also states that

documentation of gqualification is "not a design review
process," implying that Alabama Power Company's approcach wvas

deficient. What is y.ur response?

(Love) Again, I think Mr. Wilsosn is mischaracterizing our
gualification approach,. Our approach was a positive
qualification approach, as previously described, consistent
with applicable criteria and requirements. As also stated
above, the fact that we chose to organize our Direct Testimony
on this issue in a chronclogical fashion is irrelevant to the

merits of the issue.
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Mr. Wileen, in Q/A 14 at pages 17-18, states that, "[t)his
proceeding does not address whether the seal design makes
sense, or was developed in a logical manner, or has a
reasonable chance of performing its harsh environment safety
function." With all due respect to Mr. Wilson, these issues
are exactly what this proceeding is about, in addition to the
issue of "whether the licensee satisfied the environmental
gqualification requirements." After all, the matters disnissed
80 blithely by Mr. Wilson are exactly what engineering is all
about. And the issue of wvhether or not EQ reguirements were
met cannot be addressed without first addressing these valid

engineering considerations.

. Mr. DiBerniedetto, you were with the NRC Staff in the early

years of the EQ regulatory work. Can you add any perspective

oen the issues raised by Mr. Wilson regarding test failures?

(DiBenedetto) Yes. when considering the Chico A/Raychenm
configuration, it is helpful to reflect on and revisit the
early reviews performed by the NRC Staff on various industry
equipment test reports. During the 1979 to 1981 time frame,
one of the major and most common shortcomings of licensees'
gqualification reviews was the lack of technical justification
provided when a tested specimen experienced cor exhibited
anomalous behavior during testing in a test credited for

gualification. The anomalous behavior did not always result
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in failure of the eguipment; however, the NRC Staff insisted
(and rightfully so) that the utility verify or provide
assurance that any test anomalies, cbserved or recorded, did
not affect the intended operation, capability, or
quasification of the equipment as installed in its specific

location to pertorm its specific function.

In the situation here with the Chico A/Raychem seals, Alabama
Power Company found that during testing, a pressure-related
anomaly occurred which ruptured the Raychem boot seal.
Alabama Power Company evaluated the failure mechanism of the
tested configuration and engineered a scolution. There were no
other anomalies observed or experienced, This approach to
addressing test anomalies was not only appropriate, but beyond
what was the norm in the industry. Alabama Power Company took
pesitive action to fix an identified deficiency while most
utilities had to be prodded to address and evaluate test

anomalies.

c. gpecific Technicel Concerns

let's turn tc Mr. Wilson's asserted technical concerns with
the seals as articulated in the Rebuttal Testimony. Can you

summarize these concerns as you understand them?
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A.

(Love, Sundergill, Jones) Focusing only on the Rebuttal
Testimony, we have attempted to identify the technical
concerns and speculations raised by Mr. Wilson. They are

listed below:

(1) For the Farley seals, the Raychem boot was installed
over a pipe nipple rather than over a cable as utilized in the
Raychem testing (EDR 5033). (Staff Exhibit 39). (Rebuttal

Testimony, at pages B8 and 10).

(2) There was insufficient surface preparation of the
pipe nipple. Specific concerns include the absence of a
cleaning procedure, the possible presence of burrs or sharp
edges, and the possibility of chemical contaminants that might
interfere with bonding between the pipe and the boot (Rebuttal

Testimony, at pages 12-13).

(3) The submergence test was inadegquate because it was
not a temperature/pressure/steam test. (Rebuttal Testimony,

at page 15),

(4) The 1981 Bechtel test with the Chico backing was
inadeguate in that: (a) it did not include steam or moisture:
(b) it did not simulate the initial temperature rise of the

specimen that would occur in a LOCA; and (¢) tne test specinmen

-B2=






those available during the inspection. (Rebuttal Testimony, at

page 8).

(10) The compression adapter applied over the Raychem
sleeve in the final seal lacked a model number or other
descriptive information, «contrary to DOR Guidelines,

(Rebut:al Testimony, at page 8).

(11) The compression adapter, which connected conduit to
the limit switch assembly, could cut the Raychem sleeve. The
postulated failure mode is now one of torgque on the sleeve due
to "several feet of cable conduit." (Rebuttal Testimony, at

pages 8-9).

To your knowledge, are any of these new concerns?

(Love, Sundergill, Jones) Several of them are new issues or
new variations on old issues. For example, take the lasrt itenm
listed above. Mr. Wilson previously speculated that the
compression adapter might cut the Raychem sleeve. However,
the previous failure mode offered by Mr. Wilson was
differential expansion of the various seal components. Since
we have addressed that issue, he now speculates on cutting due

to torque of the cable conduit.
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Another new concern is Issue (7). Mr. Wilson has not
previously asserted the possibility for Raychem material
thinning and weakening due to lack of heat shrinkage control.

We address this below.

Another new concern is Issue (8). Te the best of our
knowiedge, this concern has not been previously articulated.
Again, we believe this concern to be without mwmerit as

addressed below.

Issue (2) above was also a new issue when first raised in oral

testimony. All of these examples aptly illustrate the debate

between tLhe parties on this issue. The focus seems to be

ever-shifting. Even during the hearing, issues of prior minor

(or unstated) concern then grew into major issues. An example

of this is the alleged difference between adding Chico to the
!

switches by pouring versus insertion by tygon tubking. (Tr.

873-74).

We attempt below to address all of the concerns and
speculations of which we are now aware, which we did not have
the opportunity to address in our Direct Testimony because
they were not yet known to us. We do not believe that a
viclation has been proven =-- or that 2 violation should be
considered to exist based on speculation or imaginative

"concerns."
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In this light, we found Mr. Wilson's Rebuttal Testimony on
page 18 to be misdirected. He states that satisfying EQ
reguirements turns "not on design reviews or exercises in
speculating on what might happen if the accident situation
occurs." We are not using and have never utilized speculation
as a basis for qualification of these seals. The speculation
on this issue has come from Mr. Wilson. He has speculated on
concerns with these seals since the 1987 inspection, with no

real engineering basis or documented support.

let us turn now to the concerns Mr. Wilson has raised.
Referring to your list above, lssue (1), based on the Rebuttal
Testimony at pages 8 and 10, concerns the alleged difference
between installation of a Raychem pboot over a pipe versus a

cable. Would you please respond?

(Love, Sundergill) We discussed the Raychem testing (EDR
5033) above. In our review, this testing =- including
pressure, temperature, steam, radiation, and chemical spray -~

satisfied DOR Guidelines, Section 5.2.2.

(love) The differences between the Farley application and the
cable application tested in EDR 5033 (Staff Exhibit 33) were:
(1) the application over a galvanized steel pipe nipple: and
(2) the cable fillers in a cable application provide a backing

to the crotch of the breakout boot, 1 do not consider these
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to be significant differences and, in past testimony, have
addressed these matters and Mr. Wilson's concerns. Let me now

anplify my basis for this conclusion.

The Raychem boot kit utilized for this seal, and as tested, is
selected for an application and procured from Raychem based on
the outside diameter range of the cable or pipe nipple over
which it is to be installed. 1In our application, the outside
diameter use range of the boot was 0.78 = 1.2 inches. This is
specified in the Raychem product control document and
installation instructions provided with each kit. (APCo
Exhibit 118). Whether the kit is installed over a cable or a
pipe is not significant. The critical parameter is that the
diameter of the pipe nipple or cable is within the specified
use range of the boot kit. This assures that the shrinking
process will achieve an effective seal, and that no
unacceptable material thinning or stresses will exist after
shrinking. Suffice it to say, we utilized an appropriate
Raychem boot for the diameter of the pipe nipple on the limit

switch.

With respect to shrinkage over a pipe rather than a cable,
there is no real difference. Mr. Wilson's point in his
Rebuttal Testimony seems to focus on the difference between
application over plastic versus steel. (Rebuttal Testimony,

at page 10.) However, we have addressed in our Direct
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Testimony the issue of adhesion or bonding to a galvanized
pipe. (fge Direct Testimony, at pages 159~160.) We have also
addrevsed concerns regarding differences in expansion
coefficients. (Snmg Direct Testimony, at pages 166-~167.) The
basic point here romains that an approximataly 1-inch diameter
pipe versus an approximately 1-inch diameter cable is not a
significantly different application. This was ealso
effectively demonstrated by the Bechtsl submergence test
(utilizing the Raychem boot over a pipe) and in the Alabama

Power/Bechtel 1981 pressure/temperature testing.

With respect to the bending issue, I would like to explain one
other consideration., Mr. Wilson, on page 10 of his Rebuttal
Testimony, references two Sandia tests (NUREG/CR-2812 and
NUREG/CR~31)61) that we relied upon, but then faults the
reports because they "included no Raychem material or
electrical application." Mr., Wilson seems to be confused and
1 believe the record should be clarified,. These Sandia
reports were never part of our basis for qualification of
these seals, However, after Mr. Wilsoen raised a
corrosion/bonding concern at the inspection, we did refer him
to these reports for the limited proposition that there will
not be extensive corrosion of a galvanized steel pipe in the
postulated Farley design basis accident environment. These
reports involved tests of galvanized material under accident

conditions and supported that proposition. Therefore, these
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Q6.

reports support our view that there will not be significant
corrosion of the galvanized pipe on the NAMCO limit switch

that wou.d interfere with Raychem bonding.

Finally, with respect to the lack of cable filler in the pipe
application, this difference was addressed by the addition of
the Chico. (§ee Direct Testimony, at pages 144-145).

Issue (2) above, based on the Rebuttal Testimony at pages 12~
13, concerns surface preparation of the pipe nipple and the
absence of cleaning procedures. Please describe what was

involved here.

(Love) As 1 testified at the hearing, trere were no special
procedures utilized for preparation of the pipe prior to
applying the Raychemr boot. (Tr. 1006:; 1076-1078). 1
testified that Raychem provided insiallation instructions for
nuclear cable breakout kits with each kit (Tr. 1077-1078), and
these instructions were followed. The instructions did not
involve any "special" sanding, filing or preparation of the

nipple. (Tr. 1078).

Were these instructions sufficient to address chemical

contaminants, burrs, or sharp edges?
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(Love) Yes. To address dr. Wilson's concerns for preparation
of the pipe nipple, 1 will refer to the Raychem installation
procedures. (APCo Exhibit 118). Notwithstanding that these
standard instructions eferred to applications over cable,
they were followed for :hese limit switch seals and they
provide for sufficient surface preparation. As shown on the
first page of APCo Exhibit 118, a copy of the installation
instructions was provided with each kit. The kit number is
NCBK-04-04, and the instructions are designated as PI11-57009.
Preparation Step 3 is "Clean and Degrease." It states that,
“"[a)ll surfaces must be free of grease, oils or other
contaminants brought into contact with Raychem products.”
This instruction would have applied to the pipe nipple and
wou.d have addressed any concern for grease or other chemical

contaminants that might interfere with bonding.

(Love, Jones) We have also spoken with one of the lead
electricians who installed these seals in the field. We asked
about procedures for cleaning the nipple. He explained that
the cleaning was performed with a solvent specifically to
remcve macliine oils that might have been on the pipe threads.
He alsc informed us that if there were any sharp edges or
burrs, they would have been detected during the cleaning
process. Although it was not required by procedure, he
explained that the electricians would have smoothed down any

such imperfections prior to installing the Raychenm boot,
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(Love) With respect to burrs and sharp edges, 1 will also
note that properly machined pipe nipples (the threads) should
not have these problenms. The threads themselves were standard
threads. 1In our testing, and in all of our handling of the
material, we observed no problems due to tearing or cutting of
the Raychem material -~ including when exposed to thermal

aging and to design basis thermal/pressure testing.

1 also concur with an observation made by Judge Carpenter.
(Tr. 852-54.) Given the heat shrinking process, application
»f the boot ovei the threads rather than an unthreaded pipe
(or cable) is actually a more secure approach. The heat
shrink Raychem material will form a thresd mating with the
pipe nipples. We historically considered, in designing this
seal, whether to use unthreaded pipes or threaded pipes, and

selected the lat‘er for precisely this reason.

(Sundergill) 1 would also like to add a comment. In his oral
testimony (Tr. 845, at line 3; Tr. B854), Mr. Wilson expressed
concern that the threads of the nipple or any burrs that might
exist could nick or cut the Raychem material. He stated that
nicking of the material was a well-known mechanism which
results in the material splitting at the nick. However, this
failure mechanism has only been reported when the nick has
been on the ocutside surface of the Raychem boot. It has never

beer reported as a resuit of an internal nick. From a
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mechanistic point of view, it is straight-forward to observe

that an external nick will experience forces of stress that
act to open up the nick. Such is not the case for an internal
nick. Since such a failure has not been reported, Mr. Wilson

is engaging in speculation once again.

Issue (3), raised by Mr., Wilson in his Rebuttal Testimony at
page 15, concerns the submergence test. He states that it was
not an adeguate pressure/temperature/steam test. Please

respond.

(Love) The submergence test, documented in Bechtel 2BE~1049-3
(APCo Exhibit €1), was not intended to %e a pressure/
temperature/steam test for containment application. b
discussed this test and its purpose in Q/A 131~132 »n pages

146~148 of our Direct Testimony.

Again, we are basing gqualification of this eguipment on a
combinatinn of four tests. Mr. Wilson seems .o want each test
to serve all purpcses. The specific deficiencies referred to
by Mr. Wilson on page 15 simply are not relevant to what was
intended to be demonstrated in the submergence test. All of
the issues he cites have been addressed by other test
documentation. Specifically, Staff Exhibits 33, 39, and 40

addressed acceptability for containment applications.
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Issue (4), from Mr. Wilson's Rebuttal Testimonrny at page 16,
raises three concerns regarding the Chico backing in the seal.

Have you addressed these matters before?

(Love) Yes, we have previously addressed all three of these
points in our Direct Testimony, Q/A 139~149, at pages 156-175,
The Rebuttal Testimony here simply restates old arguments in

a new == and still invalid -~ way.

To sumnarize, the December 1981 Bechtel test (the Chico test)
challenged here by Mr. Wilson did not reed to include steam or
moisture. The 1981 test was designed to address the specific
pressure/temperature problem observed by Raychem and resolved
by the addition of Chico to the design. The test bounded
Farley pressure/temperature conditions as addressed in Direct

Testimony, Q/A 136 at pages 150~152, and Figures 4 and 5,

Initia) temperature rise of the specimen was also adeguately
simulated to bound the required design basis
pressure/temperature profiles as shown in Figures 4 and 5 of
the Direct Testimony. As we stated previously, we believe our
temperature ramp was more severe than would be achieved in a
commerc . test chamber. (Direct Testimony, at page 162-163).
Mr, Wilson now suggests that LOCA steam conditions will heat
the test specimen more rapidly than dry stagnant air. (See

alseo Tr. 861). This is a new variation on the previous
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concern, and Mr. Wilson offers no thermodynamic heat transfer

analysis to support the assertion. In any event, this
restatement of the issue does not alter my previous conclusion
that the December 1981 tert adequately demonstrated that the
temperature/pressure effect experienced in the early Raychem
test failures would not exist for our Chico/Raychem version of
the seal. (gge Direct Testimony, Q/A 135«136, at pages 149~
i%2.)

Finally, Mr. Wilson here alleges that the test specimen was
built according to different instructions than the plant
equipment. As 1 have addressed previously in my Direct
Testimony, Q/A 149 at pages 170~175, adequate installation
controls existed for these seals. The installation
instructions, including the Raychem boot instructions, were
fairly specific and were certainly adeguate .ven the fairly

simple nature of the task.

At the hearing, Mr. Wilson added a new twist to this last
issue. He argued that in the test specimen subject to the
December 1981 test, the Chico was added to the test specimen
by "pouring it into the pipe nipple." (Tr. 873). He
contrasted this with the tygon tube installation methodology
used in the field, apparently maintaining that this difference
was meaningful to gqualification. (Tr. B874). In my Direct

Testimony referenced above, I explained that there was nothing
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crude or imprecise about the tygon tube methodology for
inserting Chico. Also, as I explained to Judge Carpenter (Tr.
989-990), the Chico prier to curing has good fluid
characteristics for elim. ating voids. The slightly expar €
curing process alsco lends itself to elimination of . s
Given these characteristics, I simply see no legitimacy in Mr.

Wilson's «istinction.

Finally, this issue is probably completely beside the point.
Mr. Wilson relies on notes attached to the report for the 1981
test. As I acknowledged in hez ing testimony, one of the
guality control inspectors states in his notes tha*t the Chico
was "poured" into the test specimen. (Tr. 1004-100%5).
However, the report itself describes the fix for the seal as
injection of Chicec with a syringe, implying that the syringe
was the installation method., (Staff Exhibit 33, at page 3).
Alsu, as 1 testified, my recollection was -~ and 1 was present
at the 1981 tests -- that the test specimens were made by

injecting the Chico by syringe.

(Love, Jones) Also, in our recent conversation with one of
the lead electricians who helped make these seals, he stated
that his recollection of the 19.1 tests was that the Chico was
added by injection. Regardless, however, in our judgment, for

the reasons testified to previously, it {is rcompletely



Q64.

irrelevant for this application whether the Chico was injected

or poured.

Let's move on to Issue (5) listed above. This again concerns
inst2llation .unstructions. Mr. Wilson's claim (Rebuttal
Testimony, at page 8) is that the instructions did not control

the minimum quantity of Chico mixture. Can you respond?

(Love) The installation provasdure is APCo Exhibit 1724. The
procedure (step 5) calls for withdrawing "2-3 n2z. (35-50 cc)
of the liquid Chico mixture into the syringe." The procedure
(step 7) then calls for "injecting 1% o2z. into the pipe

nipple." This procedure is explicit and adequate.

As part of this concern, Mr. Wilson (Rebuttal Testimony, at
page &) complains that there is nc instruction directing the

installer to perform a visual inspection.

(Love) A visual inspection seems to me tc be self-evident for
this task. The installer must look at the switch and pipe
nipple to inject the Chice. 1If the Chico were not adequately
inserted, it would spill out into the switch housing. This
would be obvious. In addition, the procedure (APCo Exhibit
104) includes a "Note" specifying that "it is important that
no more than 1% oz. of Chico is applied to each switch, and

that no Chico finds its way to switch materials." To satisfy
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this Note, the electrician must be vatching as he perform. the

operation,

Love, Jones) Also note, the 14 oz. spec.fied in the
procedure was based on the volume of the pipe nipple. The
electricians in the field have verified for us that they would
assure that adeguate Chico was inserted by visually verifying
that the Chico filled the nipple up to the level defined by
the housing. Given all of this, we do not believe that an
explicit "visual inspection" step needed to be in the
procedure to assure proper preparation of the seal. This
seems to be an allegation motivated by something other than a

genuine, realistic technical concern,

Issue (6) above is taken from Mr. Wilson's Rebuttal Testimony
at page 20, This issue again concerns the installation
procedures, this time criticizing the lack of specification of
the length of the tygon tubing and the failure to specify
where the bottom of the tubing should L. inserted in the pipe

nipple. Please respond.

(Love, Jones) Step 6 of the procedure (APCo Exhibit 104,
emphasis added) clearly states: "Through open side of the
switch, carefully ir - the free end of the tygon tubing into
the pipe nipple at° .aed to the switch until it bottums on the
Raychem breakout seal. Insure that the Chiceo mixture does not

“97e




QE€7.

get in the switch internals." This seems fairly clear tc us.
Moreovar, from discussions with the electricians, we have
absolutely no reason to believe that the procedure was not

followed.

The allegation of a lack of specificity regarding the¢ length
©f tygon tubing is, in our opinior an example of incredible
nit-picking and is without substance, Any reasonably skilled
electrician would use a tygon tube of an appropriate length -~
that is, long enough to complete the job in accordance with
procedures (including “he Note discussed above). The same can
be said for where the bottom of the tube needs to be

positionel,

In addition, the viscosity and pour characteristics of the
uncured Cuiceo which were discussed 2arlier would also address
any concern in this area. Chico will flow to fill wveoids
regardless of how deeply the tubing is inserted in the p pe
nipple or the length of the tygon tube. (See alsc 7r. 989~

990) .

Issue (7), drawn from Mr. Wilsen's Rebuttal Testimony at
page 12, again focuse: on installation instructions. The
complaint her: relates to the Raychem boot rather than the

Chico. Please describe the issue as you understand it.
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(Love) On page 12 of his Rebutta: Testimony, Mr. Wilson is
concerned that heat shrinkage control needs to be specified in
insiructions. With no cvited support, he argues that Raychem

material thinning and weakening coiLld otherwise result.

Do you agree?

(Love) No. As discussed earlier, the pipe nipple was w.tuin
the usage (outside diameter) range for the Raychem breakout
boot kit, The Raychem instructions (APCo Exhibit 118)
supplied with the kit specify, in steps 1 through 5, the
appropriate heat shrinkage method. These steps are adegquate
re_ ardless of whather the boot ir applied over a cable or pipe
nipple (assuming an application inside the appropriate outside
diameter usage range). We see no basis for Mr. Wilson's

speculative claims, nor has he offered any.

Issue (8) above concerns compression of the Chice compound.
Mr. Wilson argues (Rebuttal Testimony, at pages 2C~21) that,

unlike the SWRI tests on Chi~o, the Chico in the Farley

applicatinn was not compressed. Do you understiand this
concern?
(Love) I unders.and that Mr. Wilson has articulated a

concern. I do no. agree that it has technical merit for the

Farley application, as 1 have already testified. (See Tr.
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function of the absolute value of the higher temperature as
opposed to the rate of heating. That is, the effect would be
greatest at the peak temperature regardless of how fast it
took to achieve that peak. Since the Farley test was at peak
temperatures and the Chico either did not move in chat test or
the movement was insufficient to affect the intejrity of the
Raychem material, Mr. Wilson's concerns have been shown to be

groundless by virtue of testing.

Also, '.r, Wilson relies on the SWRI testing of the explosion~-
proof fittings for the idea that ccmpression is necessary.
However, the procedures used for installation of the Farley
seal (APCo Exhibit 104), and the appiication itself, are
completely different from those inveolved in the SWRI-tested
fittings. First, at Farley, .he switches were placed in the
vertical position prior to adding Chico so gravity would allow
the Chico to fill the cavity. When SWRI added Chice to the
much larger explosion-proof fittings it tested, given the
arrangement (which I will not belabor here), the fittings were
essentially filled from the top and middle of the fitting
through the plug opening. Compression from the plug was
needed to ensure packing of the Chice against the internal

cable dams at both ends of the fitting.

Second, the Farley cavity was guite small and crossed by four

wires. The SWRI-tested fillings were much larger, and filled
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with many more, or much larger, cables. Given this
arrangement, some compression was reguired to fill thc cavity
of the explosion~proof fittings. Mr. Wilson is comparing

apples to oranges,

While we are on the subject of Chico, let me digress briefly
to an issue first raised by Judge Carpenter at the hearing.
He wondered about the moisture in the Chice that would be
released during curing. (Tr. 1095-96). Mr. Wilson has now
apparently adopted that 1issue as his own. {Rebuttal

Testimony, Q/A 16, at page 20). Can you address this?

(Love) This is another good example of how this issue
constantly changes. Wwhen Judge Carpenter asked the question,
he acknowledged that it was not an i sue here. (Tr. 1096).
Now, Mr. Wilseon somewhat obliguely rec.ers to the issue, making
the inference that this is an important issue that has never

been addressed in testimony.

First, during the curing process, the majority of the water in
the Chico compound will be transformed by hydration (the
chemical process by which the compound solidifies) and remain
in the final compound. The small amount of meoisfure that
evaporates during curing is immaterial to the functiening of
the switch. Also, after initial curing, as with concrete,

exposure of the Chico to elevated temperatures postulated to
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V. SERMINAL BLOCKS

Q77. The next issue is the terminal block issue. Have you reviewved

the Sta“f's Rebuttal Testimony on this issue?
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explained at a meeting with the NRC Staff in January 1984 (and
as documented in correspondence of February 29, 1984 (APCoO

Exhibit 2( , Alabama Power Company had undertaken to use

post~LOCA terminal bl k leakage current/IR data (the Wyle

evaluatior f the emergency response procedure (ERP) setpoint
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CONAX report for Connectron blocks (taken during the cooldown
phase of the simulated LOCA testing). It was this post-
deadline (1986 and 1987) treatment of terminal block
contributions to the total loop accuracy which was reviewed
during the November 1987 inspection and cited as a viclation
based upon the latest NRC approach to this issue at the time.
This post-deadline approach was explained in APCo Exhibit §2.
It was further documented in the Novemker 24, 1987 JCO (APCO
Exhibit 59) which was prerared, in response to the NRC Staff's

concerns, for a November 25, 1987 meeting in Atlanta.

(4) 1IN 84-47 (Staff Exhibit 48), the Sandia testing 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 ungualiried
unless they can function at peak-LOCA conditions. It has been
our consistent position =-- apparently not recognized by the
post-November 30, 1985 NRC Staff -- that instrument accuracies
need not be maintained throughout peak LOCA conditions for
gualification or for inclusion in loop accuracy calculations,
because the instrument circuits at issue at Farley Nuclear
Plant are not needed during these conditions. The instrument
accuracy data utilized in our post-deadline approach to loop
accuracies was adeguately representative of the accident

conditions for Farley Nuclear Plant at the times in which



these instruments would be ne~ded to perform theilr safety

(5) Existing test data f{for GE and States terminal

-
{
-
w
8
-g
»
4
(&)
;
o)
«3
-
)
.
-

17 support the Alabama Power
l Company position that terminal blocks 1n instrumentation

l circuits would have been abkle to wmeet their performance

were req ré t funct for automati I operator actions
£ ¢ < nt
)
M ¢ o i bl te + 4at prese té B
Al { ! refert ‘ ) 41t AUgUuS? )
taff Exhibit NUR! } €91 eptember 1984 taltl
) bit § t t ! 1 that the tel A J
B i ! elflect A t ent | ra are €i1gnlt Aantily
{ferent { t! £ £ ! £ pbam Powe! mpa f
t epresentat t f the Far.e N lear Plant [ ]
I te A € PE - t zZe A I} A lue i I n
: ¢ n C ; dat The 1ata fact support thi
1 i I
VA { {01 £ 11 1 4 3 ) al ¢ ne a cglscussed
& w
a & nuphel f the tot Reg : ¢ 1.9
'AY At ec ATE a4 & § } 1 M ; 1 Y Tru £ t :’ 114
[ . p 0 " i ‘ ’ +} ratoy




=
P
=S
"
m
-
ot
<
4]
-
—t
"
o
o
-
m

] 'n measure of the significance
of EQ 18s8ues, this 1§ ar issue with relatively l1ow
significance

A Q ow that you have summarized A y's positior
on this 1ssue, please explalr Suryrebuttal
lfestimony

A ] € Jone This 1 timony responds to the taff's Rebutta
lestimony The following ba I ts are made below
First Dr Jacol 'e <BE f the "progress) f
e 1 ¢ - * m " v L o I v € (_-"< Wi wWwilil ‘;‘»‘0' or(
pre~EQ dea ne basi i ua ficati f tormina ' ’
a the ] n t 11 t! : I t eadline basi for
jualistl \ that w the 1 L The inspect ] we wlil
PR n ' W ‘ 3 C ] . 4 . & 0,‘"‘;*,11 ré f v - * M
i-“
EW sheet 1 n errol ar 1gnore the ther pre~-EQ deadl ine
formation avallable t !
Sé€ nd, we will resjg t the taff's assertions that there
nas bee¢ ! € lutior n this 18sSuUé 1 fact there has bet
A ClEAX € AUT10rT - e Andg £ 4 | 4 taff witnes Seen tC € ¥+

‘ understand or acknowledge wha' was established with the NI

St f on Farl y inst nt termina Dl } E 1 } mber




-

P

-

it
-
+ )
L
(-

we wil

xnown"
- PO
‘ €
iata

t
|
-
X 5
f

e

Y

4

&
st
ST
~ Y

re

=

value of

trunentat

€ )
s Y \
- tery
" A '
a ¢
) Y
[} t
!
. v v
-
. -
s i
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instrument 1lo0OpPS. For the States terminal blocks and Gl
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Q86.

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

SER) was described as follows (emphasis added):

NRC Comment

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

APCC _Response

The environmental qualification 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 ~f 137.5 VDC which is the
normil operation voltage of the terminal

blocks. JInstrumentation was attached to the
Snas RTCES | ey ¢ the LOC2
test and leakage current values were recorded.

The values of leakage current were recorded
from terminal point-to-point and point-to-

ground on the States Terminal Block. Also
included were conductor-to-conductor and
conductor-to~ground leakage current. These

values were recorded for multiple combinations
with an applied voltage of 137.5 VDC.

The test leakage current values are being used
in the development of the revised FNP

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

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

gualified?

-124-



A.

(Love, Jones) Neither the regulations nor the regulatory
guidance requires or suggests that instrumentation terminal
block functional performance must be demonstrated during an
environmental service condition such as peak LOCA temperature
if no safety function is required coincident with this
condition. The regulatory guidance actually supports our
conclusion that gualification of instrumentation terminal
block functional performanc: can be based on the environmental
srrvice conditions which will be experienced when the terminal
block safety function is required. (All of this presumes the
capability to withstand or survive the complete time-dependent
LOCA environmental conditions as discussad above, which is not
an issue for these terminal blocks (See Dr. Jacobus's ora!

testimony, at Tr. 696).)

First, 10 CFR 50.49%(e) (1) provides (emphasis added):

(e) The electric eguipment 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 toc safety must
be established for the nost severe
design basis accident during or
£01) . hic) : y '
reguired to remain functional.

Under this regulation, an environmental profile is established

for the entire event. However, functional gqualification can



be based on the time in the accident event wher the equiprent

i regiired to function,

NRC PFegulatory Guide 1.. Rev, 1 (June 1%84) is another
important referance. (APCO Exhibit 3%). Referring first to
gection B, second full pararraph on page 1.89-2, the first
pentence of this paragraph starts with the following

statements!

1t ie essential that safety-related electric
equipment be gualified to demonstrate that it
can perform i{; sa/ety function under the
environmental service conditions in which it
will be reguired to function and for ¢ths
length of time its function is required. . . .

The next paragraph states:

The following are examples of considerations
to be taken into account when determining the
environment for which the equipment is to be
gqualified:

Consideration (3) states:

(E] »ment reguired to initiate protective
act weuld generally be reguired for a
shor 1 period of time than instrumentation
requi.ed to follow the course of an
accident.

Section C.1 states:

Section 50.49, "Environmental Qualification of
Eiectric Equipment Important to Safety for
Nuclear Power Plants," of 10CFR Part 50
requires that safet ~related electriv
equ/ient (Class IE) as defined in paragraph
$0.49(b) (1) be gQualified to perform its
intended safety functions.

=126~
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Q92.,

acceptable with the assumption that that
proposed resclution will be implemented
correctly, 1 assume. And so the question
then becomes, was the proposed resolution
implemented in an acceptable fashion, and
I don't know the details of that.

Q. You don't know what the proposed
resolution was. But based on your review
of the files, what's your opinion on
wvhether or not it was jmplemented?
A, 1 don't know what the proposed resolution
is, but if 1 assume that the proposed
resolution was to come up with an
adequate gqualification, then clearly it
was not implemented.
From these statements of Dr. Jacobus, it is very obvious that
no attempt was made by the present NRC Staff to determine what
the Farley-specific agreed upon pre-EQ deadline basis for NRC
compliance or resclution of this issue was. Instead, the
witnesses categorically claim ~- without really knowing ==

that there has been no evelution.

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

respcnd to Mr. Luehman?

(Jones) Yes. Mr. Luehman is simply restating the position
that IN B4~-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"

=134~
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Regquired Qualification Temperature/
Valve of IR Belected
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(Phase 1) is shown on pagn 8 of the report and is entitled
Figure 1, Phase 1 Environmental Temperature Profile. Page 9
of the roport shows the environmental temperature profile for
the second phase of testing and is en itled Figure 2, Phase 11
Environmental Temperature Profile. i1t is important to
recognize that the FPhase I test simulated two consecutive
DBAs, anéd the Phase 1] 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 prefiles and for convenience have included them in this

testimeny as Figures 1 and 2.
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For the Phase I test, the first simulated DBA starts at time 0
and the %temperature reaches 172'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 95'C (203°'F), the second simulated DBA was initiated
and the temperature reaches 172°'C (341.6°F) in 90 seconds.
The peak temperature was maintained on the second simulated
DBA at 172'C (341.6°F) for 3 hours and 10 minutes, after which
a series of stepped decreases in temperature were initiated
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) were maintained for 2 hours, 40 minutes
and 2 hours, 50 minutes, respectively, and the temperature
plateaus at 122°C (251.6°F) and 105'C (221'F) were maintained
for 3 days, 8 hours, 3" minutes and 6 days, 23 hours, 29

minutes, respectively.

In the Phase II test, the first simulated DBA starts at time O
and the temperature reaches 172°'C (341'F) in 30 seconds and
was increased to 175°C (347°'F) in 7 minut 3, 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

te 172°'C (341.6°F). After maintaining the temperature at

149~






Q99.

these Staff plots of Fnase . and Phase II data were made
without regard for when in time (First DBA, Second DBA, or
Third DBA) the tenmperature related IR data was recordad.
These plots simply represent the lowest value of IR at a
corresponding test temperature regardless of when in the test

temperature vs. time profile they were measured.

Since several consecutive DBAs were applied to the terminal
blocks, they experienced the same temperatures more than once,
as is evidunt from a review of Figure 1 and Figure 2 and the
description of these profiles above. 1 believe that in order
to understand properly the real meaning and significance of
the data, the temperature related IR data for the terminal
blocks should be reviewed in seguential test time (1.e.,
starting at time zero and reviewing the IR vs. temperature as
it changes during each of the heatup, peak, and cooldown
periods of the simulated temperature versus time profiles.)
This review of the Sandia data results in a totally different
perspective on the meaning of this data than that now
presented by Dr. Jacocbus. I want to also emphasize that I
»esented 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?



Q100,

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

specific functions.

In my oral testimony (Tr. 1211-1222), Page 210 (Figure Al-21)
of SANDB3~1617 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 blocs 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

represeated in SANDBI- 1617,

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

basis for your conclusion?

(Love) The following are the pages from the Sandia repecrt
which I would like to introduce:
] FAGE 129, APPENDIX 1, Five~Number Summaries of
Lerkage Current and Insulation Resistance Data

(3 PAGE 142, FIGURE Al-l, Box and Whisker Plot of
Insulation Resistance for TB 1, Phase 1



PAGE 136, TABLE Al-2a, “ive~Number Summaries of
Insulation Resistance, Phase 1 Terminal Blocks

PAGE 137, TABLE Al=2b, Five~Number Summaries of
Insulation Resistance, "hase 1 Terminal Blocks

PAGE 146, FIGURE Al1~5, Box and Wwhisker Plot of
Insulation Resistance for TB~5, Phase I

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

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

PAGE 147, FIGURE 21-6, Box and Whisker Plot of
Insulation Resistance for TB-6, Phase 1

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

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

PAGE 17%, TABLE A.-5f, Five~Number Summaries of
Insulation Resistance G, Phase Il Terminal Blocks.

«]193~
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APPENDIX )
Pive-Number Summaries of Leakage Current and Insulation Eesistance Date

Sections £.3.3 and 4.4.2 discuss the presentati n of the dats in
five-nuaber summary foimat. This appendiz compiles the datp in this
formet in both tabular and graphic form. The tadbular arrangement for the
dats s

pedian
iower quartile upper gquartile
lower extreme upper extrene
The graphic format is:
upper extreme
upper quartile
median ©

lower guartile
lower extreme

The greaphical presentation is commonly referred to &s & box and
whisker plot for obvious reasons

-129~
Burrebuttal Testimony Pg.
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A. Love Yes. A review of the IR vs temperature

contained in Figures IR-1 IR~ and IR-3 clearly sh
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Q103. The 1R vs. temperature plot of the SAND83~1617 data is linear,
as shown in Figures IR-1, IR-2. and IR-3, for the temperatures
f concern. Is there any other information in SAND83~161

which &also indicates that IR is linear with respect 1«

A. (Love Yes In the temperature ranges of significance to tThe
Farley instrumentation terminal blocks, Figure 26 on page 48
4 2y - ¢ ~afé Exhitl . < b W N 1 nea nNangt 1]
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i‘ P £ f£ ) & i # + f4 E’; X + 4 ind atets 8 | nea
! € f the tel ! L kK IR for the transmitte! 11 11%
v W The ¢ v ¢ et . .9.(: \ ,q‘« f' W t he¢
! I P} i \
' i wa "¢ '
. ' n ) taff Exhibit 2 o) ha show
rapl ] I t take i E Test Report He shows that
i’ { + M ter hl k . t e erat ré f1 v rd. b 4 18
» be a stant value f 2E4 nms He relterate tt
ncl ) l Repbutta estimony at pa irawing data
from a ! emnber ¢ 1 est Report " ld yoOu are t
™ e - v L o . g
'




, 1973 GE Test Report was
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included in a similarity analysis demonstrating
- s 2 N LW i - 1 - 1 J p—_
similarity between St es ZWM and NT terminal blocks (not ar
issue here, as discussed in my Direct Testimony, Q/A 85, at
paJe The IR data 1ir his report was not used as a
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]
lrcuits It also was not the gualification report relilied
yjpon for overall qualification of GE CR-151B terminal bl KE /
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Q106.

Q107.

vs. temperature characteristic of the States and GE terminal

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 reguired 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 regquired to operate. let's
move on teo this point. For starters, please explain the
Farley-specific postulated design basis events which create
the worst case envirormental conditions, including

temperature, inside the containment building?

(Love) As described in the FSAR, these worst case postulated
design basis events (accidents) 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 presented in the
November 1987 meeting with the Staff in Atlanta, the
temperature vs. time response of the containment was depicted
using a composite of the worst case LOCA/MSLB containment
temperature curve. (APCo Exhibit 59, Attachment 2, Bates
0064097). For the sake of clarity and continuit: in this
testimony, I have included another copy for the LOCA
Containment Temperature Profile marked as Figure 3, and have
also included a copy of the MSLB Containment Temperature
Profile, Figure 4, which shows the temperature vs. time
response of the containment to the postulated large break
MSLB., I will reter to the significance of the markings I have

made on these curves below.
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Q109.

mitigation actions being accomplished based on required

instrumentation functions,

Having established the length of time or period of time during
each event that the instrumentation function is required, and
the corresponding temperatures for that time period from the
event profile, the significance of the instrument Iloop
accuracy effect of the terminal blocks on the required
instrumentation function can be evaluated based on the IR vs.
temperature characteristic of the terminal blocks over the

required functional temperature range.

Can you be more specific with regard to the inst.iumentation
loops required for mitigation of each of the applicable design
basic events, and the length of time as well as the
corresponding temperature range in each event when they are

required tc function?

(Love) Yes. I have already provided testimony (Direct
Testimony, Q/A 110 at pages 120-21) for the large break LOCA,
but I will expand upon my previous testimony regarding this

event,

I have marked the copy of the LOCA Containment Temperature
Profile included in this testimony as Figure 3, to show the

portion of the profile where the automatic RPS/ESFAS

—,l']\’-



instrumentation accident mitigation functions are
accompli hYed. APCo Exhibit 52, at Bates 0063876-0063879,
provides a list of the specific RPS/ESFAf instrument loops
which contained States and GE terminal blocks. It should be
noted that the containment wide range pressure instrumentation
loops which initiate containrent isolation (Phase B) and
containment sprays for this event do not have any
instrumentation cabling or terminal blocks inside the

containment building.

As can be seen from the markings I have made on the profile,
the automatic RPS/ESFAS actions take place in less than 55
seconds and before reaching the peak LOCA temperature of
313°F. No manual operator action is reguired 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 RWST 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 will discuss the large break MSLB. For this
postulated pipe break on the secondary side of the steanm
generators, the reqguired 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 seer from the markings I have made on
the copy of the MSLB Containment Temperature Profile,
Figure 4, this actinn is initiated before reachinc¢ 310'F and
also before reaching the peak MSLB temperature of 178°'F. For
this postulated event, as with the large break LOCA, the
containment wide range pressure loops initiate containment
sprays and have no terminal blocks located inside tne
containment building. No manual operator action is reguired
for this event until termination of safety injection which is
executed at 250 seconds after break occurrence when the
corresponding containment temperature has cooled down to
240°F. The in~containment instrumentation loops used for this
manual action are RCS wide Je pressure and pressurizer

level.

After safety injection termination, a controlled RCS cooldown
to ~i1fe shutdown will be initiated. It is during this portion
of the event that post-accident monitoring instrumentation
(primarily RCS sub-~cooling, wide range RCS pressure, and
narrow range steam generator water level) will be utilized.

This portion of the event profile, Figure 4, starts at
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Ql110.

approximately 400 seconds after event initiation when the
containment temperature is 260°'F. During 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 folloving a large secondary
break MSLB was conservatively marked on th2 Composite
LOCA/MSLE Containient Tenperature Envelope, Attachment 2,
Bates 0064097, at 296'F. However, as 1 have testified above,
using the actual event specific MSLB profile, Figure 4, the
safety injection termination is not regquired until containment

cemperature 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 SANDB3I-~1617 data (Figure
IR~3). what is the indicated terminal block IR which would
exist Lhen the manual operator actions are required for each

design basis vent?

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

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

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

puring 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 8,0E€6 ohms,

What is the significance of these termina! block IR values?

(Love) Contrary to the conclusions reached and presented by
Dr. Jacobus during and following the 1987 EQ inspection, these
values of IR, which wvere determined from the available SANDEI~
1617 documented test data, support the value of 1E7 ohms used

in cur 1987 Westinghouse setpoint calculations.

1 want to be clear or another point. I do rot believe this
analysis of the SANDE3-1617 data was necessary for
gqualification of our terminal blocks. 1 have gone through
this data here simply to illustrate how Di. 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

instrument accuracy effects.
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Qilz.

Q113.

In the 1987 Alabana Power Company JCO (APCo Exhibit 59), what
is the significance of the value of SE5 ohns for the terminal

block IR estabiished by Westinghouse?

(Love) As discussed in the JCO, Attachment 2 (Bates 0064091),
any IR value greater than 5E5 ohms would result in instrument
iraccuracy that would allow the current ERP values to be used
by the operator to take ERF actions. Thus, Westinghouse was
saying that the ERPs, as they existed in 1687, would remain
valid for instrument terminal block IRs greater than 5ES ohus,
and was establishing an absclute 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 qualificatioen?

(Love) Using Figure IR-3, Plot (A), to find the corresponding
cemperature for an IR value of S5ES 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

grester than ..5 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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A, (Love) As we have discussed, qualification at peak-LOCA/HELR
is not reqguired for instrument accuracy. Nonetheless, it is
interesting to point out as an additional matter that the
SANDB2-1617 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 temperature of the terminal blocks during an
MSLE (considering thermal lag) is less than 300°'F., Therefore,
the 5 x 10° performance specification would be met for these

events.

Q117. 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 prier to reaching temperatures
which could affect their required function. De you concur

with these statements?

A. (Love) Absolutely 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



Qlle,

loops. MHowever, these instrument circuits have no terminal

blocks located inside the containnent,

Dr. Jacobus states that thermal lag is not a valid concept for
determining the qualified performance of terminal blocks based
again on the BANDOI-1617 moisture film effect. The only
technical evidence which Or. Jacobus offers to support his
assertion is a reference to Figure .5, at page 45, of SANDE}~
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 f - 3=1617,
first full paragruph, the concept of thermal lag as it relates
to the test chamber terminal bhlock is described and
acknowledged. 1t appears that the correct figure showing the
thermal lag in SANDE3-1617 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 alsco challenges the idea of taking credit for thermal
lag during pre-peak LOCA conditions bas~d 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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Q119.

forming on a terminal block will result in a significant
reduction in the block IR regardless of the temperature of the
block. This is ridiculcus and totally unsupportable by the
results of SANDE3I-1617,

SANDBI-1617 clearly indicates that the IR is temperature-
dependent. Breathing on a cold terminal block may result in
a nmoistur. “ilm on the block, but will net result in
significant IR reduction. There is no data in SANDB3I~1617
which would indicate that a meoisture film =~ without the

presence of significant temperature ~- is a valid concern.

Again in the same Q/A, this time on page 44, Dr. Jacobus  .."~"s
up on the figure of 5 minutes from Attachment 2 to the JCO
(APCo Exhibit 59), a letter from Westinghouse. Has he drawn

& proper conclusion?

(Love) No. The Staff refers to Attachment 2 to the JCO (APCo
Exhibit 59) indicating that, & minutes into the event, the
LOCA conditions have already passed the peak temperature. The
reference to 5 minutes in the Westinghouse portion of the JCO
is to the length of time required after event occurrence for
snall break LOCAs and gnmall break MSLBs. As these small break
events do not result in the worst-case design Dbasis
containment accident profile, including temperature, they are

not the basis for qualification., Small break LOCAs and MSLBs
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Ql121.

conductors. A complete review of the SANDEI-1617 report
(Staff Exhibit 73) will substantiate the conclusion I have
expressed regarding the meaning and significance uf the test
data. (See Staff Exhibit 73, at pages 33, 52, 94, 112, and

237,

Based upon all of the above, the SAND83~1617 data for the GE
EB-25 terminal block recorded during the Phase II First DBA
supports tLhe qualification of States 2ZWM and GE CR-151B
trvmincl blocks for the Farley-specific design basis accident

profiles.

The NRC Staff, in their Eebuttal Testimony (Q/A 26~27, at
rages 32-24), has also expressed for the first time a list of
new fa i>rs which they claim needed to be considered in the
1987 basis for instrument terminal block qualification. Are
these factors relevant to the 1987 functional qualification of

the instrument terminal blocks?

(Love) No, they are not. One example i. the warnings on ERPs
that Dr. Jacobus refers to in Q/A 27 on page 34. These
factors == including the warnings -- are only relevant if the
terminal block would not have been able to meeét the 1587
Westinghouse functional performance specification of 5ES 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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Ql27.

As shown on the figure, the separations betwveen terminals,
considering the step design, range from 0.50 to 0.67 inches.
These spacings are comparable to the center-to-center spacings
of States NT/ZWM and GE CR-151B terminal blocks (0.6250 inches
for the States, and 0.5625 inches for the GE). Therefore, the

terminal blocks are dimensionally sim.lar.

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 hlock 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
Q24), additional new issues regarcing similarity of GE,
Connectron and States terminal blocks are raised. Are any of

these new similarity issues relevant?

(Love) Dr. Jacobus, in his answer to Q23, is pointing out
that the GE and Connectron blocks are molded as a single piece
of insulating material, barriers and all. de 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 similurity analysis.

The Alabama Powver Company similarity analysis to which he is
referring (APCo Exhibit 52) did not repeat this analysis,
which was already performed in SANDBI~-1617. The States
terminal blocks (sectional blocks) were indicated on page 52
of SANDBE3~1617 t> 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 lower 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 operated near their
performance lirits and states that subtle differences between
blocks can make a difference, Dr. Jacobus is being very vague
about what should and needs to be evaluated for a similarity
analysis. Nonetheless, I believe that performance is the
final proof of similarity. The IR vs. temperature data
contained in SANDE3-1617 confirms s milarity of performance

for the GE and States terminal blocks. The data shows that
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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
tenperature environmental range (typically 80 - 140°'F). The
Reactor Protection System is designed to monitor critical
parameters of reactor operation (i.e., pressurizer level,
reactor water level, containment pressure, steam generator
wvater 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 or more of the
setpoints are sensed. The circuitry and logic is redundant
and complex and not an issue here. Upon sensing a rapidly
changing parameter (e.g., loss of level, increase in
containment pressure, increase in rad.ation, etc.), the logic
system initiates a protective feature,. The protective
features range from containment isclation to activation of
containment spray in the case of a LOCA. All of these actions
occur within the first few seconds of the event, well before

the peak environments are reached.

Once these actions have been accomplivhed, the tesminal blocks
are not reguired nor are the instruments. However, since the
instruments and terminal blocks will experience exposure to
the "harsh" or elevated e vironments, 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 required to function, their

accuracy remained within the specified band of 18%.

puring long term cooling, defined as the operational period
vhere coolent injection has been terminated and switched to
cnolant recirculation, post ‘ident conditions reguire
monitoring., This is a time in .he accident scenario where
containment temperatures and pressures return to near normal
conditions. Observations of terminal block behavior during
testing show that the blocks recover and very little leakage
current is observed (g.g., insulation resistance values return
t¢ near normal). The instruments associated with these
circuits have demonstrated, through testing, that they also
perform as intended within specified accuracy limits (jl.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 functioning in the
post-accident long term recovery period. These¢ features hi ‘e

been demenstrated.

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

tenperature drawn from the SCEW sheet?

(DiBenedetto) Yes. He is avoiding the real issue here. The
SCEW sheet is not, contrary to statements by Dr. Jacobus, a

basis for the gqualification of the eguipment. It merely
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Ql3a.

H. conclusions

Do you have any additional conclusions on this issue?

(Love, Jones) Yes. The NRC Staff is basing a “clearly should
have known" finding on the issue extensively ~- if not
completely == on IN 84~47. However, as discussed above, this
completely ignores the 1985 basis for qualification of
terminal blocks in instrument circuits at Farley Nuclear
Plant. That basis was documented (APCo Exhibit 20) and
accepted prior to the deadline ~-- in 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
complete disregard for both the technical and regulatory
context of this issue in 1984 and 1985. Dr. Jacobus and Mr.
Luehman simply weren't there. Nobody else from the NRC Staff
has even acknowledged reviewing the Sandia data post-deadline,

much less pre-deadline.

From our perspective, Dr. Jacobus, an NRC contractor, staked
out a singular position on the issue at the 1987 inspection.
As a result, we develcped 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 subsequent 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 does not support a

violation,

IN B4~47 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 vali~?
basis. The Sandia 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 cannot be
dismissed as some "after-the-fact" analysis. What we have
done here is explain again the position we took in 1987. Our
pre-inspection analysis existed, was documented, and was valid

-~ as confirmed by the Sandia data adopted by the Staff.
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Q133.

Ql54.

Q135.

LINITORQUE MOTOR OPERATORE: _T-Rrains

Mr. William Levis has prepared Rebuttal Testimony on behalf of
the NRC Staff concerning T-drains in Limitorque motor operated

valves (MOVs). Are you familiar with it?

(Sundergill, Jones, DiBenedetty) Yes.

What is the purpose of your Surrebuttal Testimony on this

iseue?

(Sundeygill, Jones, Di3enedetto) Our testimony responds to
the concerns and issues raised by the Staff in its Rebuttal
Testimony regarding ‘T-drai..s, We disagree with Mr. Levis'
conclusions on this issue regarding violations of
envi-““mental gualification reguirerments. We believe, as
before, that the MOVs at the Farley Nuclear Plant were

qualified even if T-drains were not installed,

In general, why do you disagree with the Staff's conclusions
concerning the environmanval gqualification of Limitorgue MOVs

at Farley without T-drains?

(Sundergill) The Staff's conclusions primarily are based on
their assertion that Limitorgque Test Report 600198 (Staff

Exhibit 52), which tested actuators without T-drains for a
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Ql36.

Q237

seven day accident duration, cannot be extended to enccmpass
the Fairley accident duration. As more fully evplained below,
it is my opinion that this test can be extended to cover the

Farley accident duration.

According to Mr. levis, Test Report 600198 & not acceptable
for MOVs with an operatinc reguirement that exceeds seven

days. (Rebuttal Testimony, at page 4). 1% he correct?

(Sundergill) I do not believe that Mr. levis is correct in
his assessment. This disagreement is, in my opirion, the
heart of the matter. If it is demonstrated that Test Report
600198 envelopes the Farley parameters, the three MOVs per
unit in guestion were qualified. I contend that Test Report
600198 has sufficient temperature margin to demonstrate that
it wouli cause the egquivalient degradation to the actuators as
would a lower temperature exposure for a longer period of

time.

Let's begin with Test Jaports 600456 (Staff Exhibit 53) and
BO0SS8. (Staff Exhibit 54). Mr. Sundergill, in your prior
testimony, you state that "[i)nstallation of T-drains" is not
evident in either report. (Direct Testimony, at pages 184~
88). i'r. levis disagrees with that statement. (Rebuttal

Testinony, at page 3). How do you respond?
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(Sundergill) My statement may have been imprecise but it wvas
not wrong. I meant to explain that there was no indication in
Tsu. Report 600456 (Staff Exhibit 53) that I-drains were
installed in that test, and that there was no indication in
BO0O58 (Staff Exhibit 54) that T~drains were installed in the
600456 test. Even though B0O05B is oftan referred to as a test
report, it is a summary document providing overall guidance
for the Limitorqgue test program. Test Report 600456 is the
actual test in guestion, not B0058 - and Test Report 600456

includes no indication that T-drai': «:. ‘e installed.

Mr. Levis is correct that there is a mention of T-drains in
BO058., However, he i= perhaps being equally i—~precise in his
language since he apparently reads more into the T-drain
reference in paragraph 6.0 of B005® than I do. That paragraph

states:

6.0 DESIGN LIFE

The inside centainment and outside
containment actuators are of the
sare basic design and construction
with some differences in material to
permit the actuator to withstand the
more severe containment chamber DBE

conditions. These differences
consist of use of different phenolic
insulating material for the

switches, a special motor insulation
system, Vitor seals instead of Buna
N, elimination of all external
aluminum parts and the use of '‘T'
drains and grease relief vaive to
accommodate the extreme temperatures
and pressures of containment DBE
environrents.
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(Staff Exhibit 54, at page 30). Mr, Levis may believe that
the simple listing of component differences i-wplies that T-

drains were included in the 600456 test, but I do not.

Mr. Levis further states on page 3 of his Rebuttal Testimony
that the language in paragraph 6.0 of BO0S58 "specifically uses
the term 'chamber,' which any reasonable engineer would take
to mean the test chamber used in qgualifying the MOVs." I
believe that a reasonable engineer would not interpret that
cone word out of context. The phrase Limitorgue used is
"containment chamber," not simply "chamber." In my opinicn,
the phrase "containment chamber" refers to the containment of
a nuclear power plant == not an autoclave in some test lab.
1 also base my opinion on a review of the entire context of
the statement by Limitorque. The reference? discussion
centers on desiygn differences between actuators used inside
containment and those used outside containment. The
difference=s 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 Limitorgue meant that it was building actuators strictly
for test purposes or strictly for installation inside a *est

chamber.
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Based on my engineering judgment, moisture at 250°'F and 15
PSIG for 6 days would have at least as significant an impact
on the actuator components as would the same amount of
moisture at 120°'F for 32 days. The 32 days is based on the
overall duration of 33 days minus the initial day which
contained the transient and peak conditions. My judguent is
further bolstered by noting that the electrical insulation
used in the actuator exposed to the 600198 testing is not as
good as that used at Farley. 8:, in summary, I 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 this same reasoning
has been employed by the Staff for Limitorque Test Report
600456. (Staff Exhibit 53). This report documents a 30-day
accident test on a Limitorque actuator with T-drains
installed. 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
pa.ticularly 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
day test, there was some moisture in the Limitorgue actuator.
Nevertheless, this test has been accepted by Staff for other

plants with postulated accident durations in excess of 30
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Ql40.

da;s. Thus, the Steff has tacitly acknowledged that moisture
degradation effects may be exirapolated. If one test can be

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 encompass & reguired test duration (as discussed in the
testimony on V-type splices). Additionally, EPRI NP-1598, "A
Review of Eguipment Aging Thec 'y and Technology" (September
1990) == an industry-accepted aging document =-- suggests that
extrapolation to extend life beyond that to which it was
tested is permitted and justifiable provided that excess
margin is available and the nagnitude of extrapolation is
reasonable. Reasonable, however, is not guantified. In ny
opinion, in the present context, the use of excess margin from
the 7-day test is reasonable to extend the qualification by a

factor of a little more than four times.

It is Mr. Levis' testimony that “"certainly moisture is going
to affect the performance of an electrical piece of

equipment.”" (Tr. 595). 1Is this absolute assertion correct?

(Sundergill) No. There are certainly items of electrical
egquipment which are properly constructed to withstand the
effecte of moisture. Electrical cable is one example which

immediately springs to mind. Another more immediate example
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is in the case of the Limitorgue 600456 test where it states,
in paragraph 4.7.1 (page 26), that there was "little" evidence
of meisture intrusion. Even though the actuator had been
sprayed with water during the test, and some (albeit "littie")
had gotten in, the performance of the actuator was not

affected.

Before leaving tue 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 conclusior." Rebuttal

Testimony, at page 2. How do you respond, Mr. DiBenedetto?

(DiBenedetto) Mr. Levis is referring to my Direct Testimony
in response to Q1€0 which asked, in total, "[a]re you aware of
any failures that can be attributed to moisture in the
Limitorgue?" I responded that "I am unaware of any failure
reported in the industry where the Limitorgue 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 i. similarly
devoid of basis: "1 am not aware of any test to either support
use of Limitorqgue motor valve operatcrs without T-drains in a
long term post LOCA environment ~r that shows failures of

Limitorques without T-drains in that environment."
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On page 181 of your Direct Testimony, Mr. Sundergill, you
testify that the T-drair issue "clearly evolved after the EQ
dead. ine" of November 30, 1985. Mr. levis disagrees, however,
and purports that he ig "“aware of severa. sites where this
configuration attribute was checked prior to the deadline."

(Rebuttal Testimony, at page 5). How ¢: you respond?

(Sundergill) In support of his disagreement with my
statement, Mr. ‘evis identifies only one utility that, prior
to the deadline, planned to verify the presence of T-drains.
He also 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 ibsence of T-
drains a violation. In fact, as we discuss below, prior to
the aeadl.n=. the NRC was irconclusive on the issue. Also, I
have no way of knowing what environmental conditions were

involved in that plant application.

Mr. Levis' latter example is not even an NRC action. Again,
1 cannot speculate on the rationale underlying the company's
position. I believe that Mr. lLevis' examples serve only to
bear out my contention -- the icsue of T-drains evolved after
the EQ deadline. The genesis o>f the issue may pre-date the
deadline, but its evvolution (e.g., the Staff taking a position

on the issue) transpired after November 30, 1985.
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and concomitantly, whether any corrective action was

necessary. (S8¢e APCo Exhibit 20, Attachment 2, at page 6).

This information nctice again needs to be viewed in context.
In response to Alabama Power Company's reguest, Limitorque had
earlier, by letter dated October 13, 1980 (APCo Exhibit 122),
documented qualification of the Farley MOVs to their
gualification reports. Because Alabama Power Company had
purchased the MOVs directly from Limitorgue, and no
modifications were performed by us, there was no reasonable
assurance that the MOVs remained qualified after review of IN
83=-72. Keep in mind chat IN 83-72 =-- as discussed in my
Direct Testimony at page 197 -- addressed a concern regarding
Limitorque MOVs not procured from Limitorque directly. Based
on Limitorque's assurances of gqualification, the lack of
third-party involvement after original installation of the
MOVs, and the fact that Alabama Power Company did not perform
modifications without designer approval, Alabama Power Company
had reasonable assurance that the Farley Limitorgue MOVs were

not impacted by IN 83-72.

Furthermore, as Mr. Sundergill has explained, we ultimately
concluded that the Farley motor operators provided by
Limitorgue had been qualified to Limitorgue Test Report 600198
(staff Exhibit 52), which supported qualification of the

actuaters without T~drains.
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1988

Exhibit 3)

Exhibit 55) cited by the Staff in either

NOV (Staff Exhibit 2) or August 21, 19831,

as a basig for the T-drain viclation

not explicitly. It was not discussed

in the Staff's Direct Testimony on the T-drain issue or in the
IOV Although IN 83-72 is mentioned on page 12 of the Order,
it is not expressly correlated to T-drains. The first direct
orrelation was provided by M levis 1n the hearing. (T2
60¢ T'his fa seums to belle the currer argument that IN
=72 P2 1ded suc? lear notif ation of a problem prior tc
the deadl ine The taff d ot ex,.ressly rely ¢ 1t be re
the ral testimor A A ba r a "clearly should have
: wn" finaing
Based C your testimor regarding the content of IN 8 ‘
st i Alabama Powe mpa learly have known of the alleged
T'-drain EQ deficlenciles at 1 je prior to November 30, 198
sundergill Jones DiBenedett We don't see w Alaban
Fower company pric t the EQ deacl ine could have
interpreted IN 83-72 to mean that there were EQ deficlencle:
at Farley Nuclear Plant due to the lack of T-drains 1ir
Limitorgque Motor Operated Valves Keep 1n mind that the
Modified Enforce: «nt | 1 test is whether Alabama Powel
. A -
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Therefore, it is our professional opinion that the Limitorque

t Farley were qgualified as of November 30,
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A. Sundergill The full guestion and answer presented to me in
- 3 o

estimony must be read and not taken out of
context. The question, Q185 on page 202 of muy Direct
lestimony, states in relevant part: "With respect to the four
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Q153.

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, Sundergill) We continue to maintain that this issue
does not represent a violation of 10 CFR $0.4%9. Even if it
were, it is not a wvioclation which Alabama Power Company

clearly knew or should have known of prior to the EQ deadline.
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Mr. Paulk have seen such a warning on a Joy manual at Farley

Nuclear Plant?

(Sundergill, Jones) Absolutely not. 8ince Joy never sent to
Alabama Power Company a copy of Staff Exhibit 78, there is no
copy of the NP 408 manual in the Fariey Nuclear Plant files.
The Joy manual that is in the files, NP 403, does not contain
any warning that only Chevron SRI #2 may be used. Therefore,
Mr. Paulk's claim that he saw a Joy document at Farley Nuclear
Plant that warned acainst 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
FExhibit 99 is not appropriate to wuse in analyzing

qualification." How do you respond to this conclusion?

(Sundergill) This is the first time Mr. Paulk has asserted
thac APCo Exhibit 99 (Joy marual NP 403) is not intended to
provide instructions for nuclear applications of the fan
motors. Because of Mr. Paulk's statement, I telephoned Joy to
determine the applicability of NP 403 to Alabama Power
Company's nuclear application of the fan mctors. Joy
confirmed that NP 403 was meant to be used in a nuclear

application and that it still applied to the motors used in

w0 G
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1¥. CONCLUBION

Q159. Does this corclude your testimony.

A. {Love, Sundergill, Jones, DiBenedetto) Yes. We hope so. To
be candid, since this nspection fir  began in 1987, we have
noticed that the NRC Staff is rarely satisfied with any answer
we give them. Each concern raised by them, and answered by
us, begets yet another concern. There seems to be no end in
sight Ater five years, we are still addressing new
concerns, hew issues and new retroactive applications of
cur-ant knowledge. We hopc we are done. We genuinely do not

know.
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Welling

Alapama Power Company

800 North 1Bin Sueat

Post OMice Box 2641

WITIAGnam Alsbams 36291 ’
Telaphone 208 783-6081

F.L Cuywn, v
Bandr Vice Presioent
Finingge Buiding

Alabama Fower

FJL W SOUNE N ST ByS™m
January 7, 1983 Ch.ﬂ-.ﬂ
® 30lo70002]
/ Ak 2222
[(VKO 4429 -8
Z sz

Docket No, 50.364

Director, Nuclear Peactor Regulation S$-13-92
U. S. Nuclear Regulatory Commission
Hashington, D, C. 20558

Attenticn: Mr, S, A, Vargs

Joseph M, Farley Nuclear Plant - Unit 2
Closure of Completed License Conditions

Gentlemen:

The operating license for the Joseph M, Farley Nucleger Plant « Unit
2 contains several license conditions that have been completed by
Alabama Power Company but have not been previously 1deniified to the NRC
8¢s being complete, Meny of these license conditions have resulted in
commitments for additfonal action beyond the requirements of the
Ticense. Attached is & description of nine license conditions that are
complete and the subsequent commitments made t¢ address any remaining
outstanding fssues such as NUREG-0737., Since the nine license
conditions are complete, Alabama Power Company respectfully requests
that they be formally closed by the NRC. This letter supercedes our
letter of October 19, 1982 ~~lating to these conditions,

Yours very truly,

.
?.“L’.?ac ayton,

Jr.

FLCIr/GGY:1sh-D34
Attachment
¢¢: Mr, R, A, Thomas
Mr., G. F. Trowbridge
Mr. J. P. 0'Reilly
Mr. E. A. Reeves
Mr. W, H. Bradford¢
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’ 071325

.

. ATTACHMENT

(1) Ligense Condi .on 2.C.(18)(a), (b) ang (e)

v

Regquiremeni: he Vicensee shall take the following remedia) actions, or
alternative actions, scceptable to the KRC, with regerd to
the snvironmental qualificacion reyuiraments for Class 1L
equipment!

(0) Complete and avditable records shall be aveilable and
maintained at & centra! location which destribes the
environmental quatificetion method used for all
safety-related elactrical equipment in sufficient
detai) to document the degree of compliance aith
NUREG-0588, "Interim Staff Position on favironmant el
Qualification of Safety-Related Electrical
Equipment ,* dated Deceader 19/§. Such records sha'll
pe updated and maintained current 4s equipment 18
replaced, further tested, or otherwise further
qualified to document complete compliance no 1ater
tran June 30, 1982,

(%) Within 90 days of receipt of the equi - ment
qualification safety evaluation (Appr=4.x B to fER
Supplement 6, NUREG-0117), the "fzen.:.’ shall either
§1g provice missing documentativn 1dentitied in

ections 3.0, 4,2 and 4,3 of the ecuipment
qualification safety eveluation which will
demonstrate compliance of the aprlicable equipment
with NUREG-0588, or (11) commit to corrective actions
which will result fn documentation of compliance of
applicable equipment with NUKEG.DSES no Yater thau
June 30, 1982,

(¢) WMo tater than June 30, 1982, al) sefety-related
electrical equipment in the facility shall be
qualified 1n accordance with the provisions ot
NUREG-0588,

Response: Alabama Power Company has made several submit als
documenting the environmental qualification ! applicanle
equipment 1n accordance with NUREG-05B8, The complety -~
date of June 30, 1982 for having al) sopliceble equipment
qualified has been superseded by 10 CFi 50,49 which
suspends the completion dete requirement. AlY current
action on this issue 1s being taken in accordance with 10
CFR 50,49 and NUREG-0588, Alabama Power Compiny has
completed a)) applicable requirements of this license
fondit1on and requests that 1t be formally ¢losed by the

Ll o



(2) License Conditior 2.C,(20)

-

“qu‘lr‘f'e'( Prior to ‘.[’-"] 30, 1881, the 1icensce shal) "'OI‘U!
schedule to the NRC for bri.ging the factlity iInto
compliance with Reviston 2 of Regulatory Guide 1.97,
*Instromentation for Light Water Cooled Nuclear Powe
Plants to Assess Plant Conditions Durira and Follc
Acrident,” da‘ed Decendber 1980,

Kesponse ' .bama Pouwer Lompany letter dated March 30, 198)
cumented compiiance with 1icense congition

warding & schedy)
’

?. .12
Sevr L

to meet the requirements of He
Regulatory Guiue 1.97, Subsec ently, Alabame ¥
any Jetrier deted Hovembers 16 1982 steted that ¢

ously transmitted schedule was Deing withdrawr

mutua) agreement between the NEC an Al abam: F
any, The recently 1ssved NRC Generic Letter B:
plishes the 1atest guidance Jor demonstirating
sldence with Regulatory Guide 1,597 such that (R
*@nt esctior ;3 issue 18 being taken 1n accoroar

the G ter. Alabamp Power Company has
nleted 11 «ou. icable reguirements of this license
dition and requests that 1]

-
|
|

?t be formally closed by xhe

ce
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ATTACHNENT

(3) License Condition 2.C.(2)(s)

Requirement:

Response:

The Yicensee sha)l complete each of the following
conditions to the satistaction of the NRC by the times
indicated., Each of the following conditions references
the appropriate ftem in Section 22.5, *Dated Requirements”
in SER Supplement 6§, NUREG-0117:

(a) fdance for the Eve'uation an lopment of
rocedures for Transients and Accliaen Lel)

Prior to startup following the first refueling after
January 1, 1982, complete the uvpgrading of emergency
proceocures and associated operator training.

Algbama Power Company has made several submittals relating
to 1icense condition 2,C.(21)(a) and has referenced the
Westinghouse Uwners Group transmitte! of Nevember 30, 1981
which containg the latest available guirvelines for
0mor90nc{ operating procedures, The actions taken by
Alabama Power Company 1n association with the Westinghouse
Owners Group satisfy the applicadle r~equirements of
licente condition 2.C.(21,;.8). Subsequent gction by the
NRC (9.e., Tssuance of Generic Letter 82-.33) establishes
revised guidance on upgrading emergency operating
procedures such that all current action on this fssue 1s
being taken {h gtccordance with the Generic Letter,

Alabamg Power Company has completed all applicable
reouirements of license condition z.c.(ZIg(a) and requests
that 1t be formally closed by the NRC,
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ATTACHMENT
071328
(4) License Condition 2.6.(21)(b)

Requirement: (b) Rerctor Coolant System Vents (11.8.1)

Subait & desfgn description an/ operating procedures
for reactor coolant system vents prior to July 1,
1981 and complete installation prior to July 1, 1982,

Responso: Alabama Powar Company letters dated June 25, 1981 and
Deember 22, 1981 document compietion of all installation
work associated with the reactor system vents, Operating
procedures were submitied as part of the Westinghouse
Owners Group letter deted Novemoer 30, 1981, ina)
implementation of the reactor coolant system vent opers
ating procedures will not be accomplished unti) NRC
approval 1s given for the dtsign of the installed system,
Alabama Power Company has completed al) reguirements of
Iicense condition 2.C.(!lz(b) ang requests that it be
forma'ly closed by the NR



BYYACHMNENTY (71’1'1;:"
. -

(8) License Condition 2.C.(21)(g) (1), (2) and (3

R

u
Requirement 9) Jrnadequete Core Cooling Instruments FoF i
-
For the proposed resctor vesse) water leve
tnstrument
() Provide detailed design information fdentified
in Section 22.% of SCR Supplement §, Requirement
A A, Parts (Y)(a), (3), (8), (7), (B) anc (9
prier Lo July 1 198 W
¢) Pr ¢ results of tests on Farley Unit for
sideration 1n this y prior ¢ y i,
Provide planned program to complete development,
including any additional test date nes t¢
eterming feasit ty, prior ¢t enyary 1, 1982,
Response Alabamy Power Company letter deted June 29, 19881
gocumented coms ance with 11cense conditions
2.C.(21)(g) (1), (2), and (3). Subsecuently, Alabams Power
‘I" Company Tetter dated August 3, 1982 stated that the
Z previousiy transmitted program plan wes bheing terninated
based on & mutual agreement between the NRC and Alabums
Povier Company, The recently fssued NRC Generic Lettes
B2-28 establighes the latest guidance on this sublect such
thet a1l current actior 18 being token 1n accordance with
the Generic Letter, Alabama Power Compeny hes completed
a1l requirements of these Yicense conditiens and requests
) thet they be formally closed by the NI
s




ATTACHMENT m"?m

(6) License Condftion 2.C.(21)(nh)(1)

Regquirement: (h) Commission Orders on Babcock & Wilcox Plants

Subsequently Appl1ied to all DWR PIants (11.khels

Prior to Janvary 1, 1982,

1) Submit o datailed anslysis of the thermp)
mechanica) conditions in the resctor vesse!
during recovery from small break LOCAs with ar
extended loss of 211 feedwater (11,K,2.13).

Request: Aabama Powar Company letters of Janvary 14, 1981 and
December 22, 1881 documented ! fact that license
condition 2.0v.(21)(N)()) would be addressed at part of #
Westinghouse Owners Group gerneric effort, The required
andlysis wds submitted to t! iC by %he Westinghouse
Owners Group in & letter dated December 30, 1681, Al
fubsequent action on this 1ssue was agreed to by Alabama
Power Company and the Westinghouse Ownegrs Group 1n
respense to NUREG-0737, Item 11.K,2.13, Alabema Power
Company has ¢comg d 3'1 requirements of this license
co’:‘.i;' af ( S it be formalily Closed by the
NRC

u.
-
4




MAR 24 "S2 11107 SOUTHERN NUCLRATARLEY PROJECT P.9

. ATTACHAENT mm!
(1) License Congitfon 2,C.(21)(N1(2)
Requirement: (h) mm
Prior to Janvery 1, 1982,
(2) Provide an anplysis of the potential for voiding
in the resctor coolant system during anticipeted
trensients (11.K.2.,17).
Response: Alabems Power Company letter cated December 22, 1981

gocumented compliance with 1icense condition
2.0,(21)(n)(2) by referencing submittal of the required
endlysis attached to an April 20, 1981 letter from the
Westinghouse Owners Group, Alabama Power Company has
completed &)1 recuirements of this license condition and
requests that 1t be formally ¢losed by the KRC,
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; ATTACHMENT 071332
(8) License Condftion 2.C.(21)(1)(2)(1) an¢ (11)

Requirement: (1) Final Recommendations of B&0 Task Force (11.X.3)

(2) With respect to tripping of reactor coolant
pumps (RCPs) (11.x.3,8):

(1) Submit to the NRC for approva) efther (1)
en evaluation which shows that sufficiant
time 15 availadle to the operator to
manudlly trip the RCPs in the event of 2
small break LOCA, or (2) a description of
design modifications required to provide
for an sutomatic pump trip, This submitte!
is required within three months after NRC
determination of ascceptability of the small
hreak LOCA modal based on comparisons with
LOFT test L%.6.

(14) 1f required based on (1) adbove, complete
plant modifications to provide for
automatic tripping of reactor coolant pumps
within 11 months after NRC determination of
mode) acceptab.!ity, provided there 15 an
appropriate outafc during that time
interval to complete 1astallation or during
the first such scheduled outage occurring

| thereafter,

Request: Alabama Power Company letter duted December 22, 1981
documented compliance with license conditions
2,C.(21)(1)(&)(1) and (11) by referencing submittal of the
vestinohouse Owners Group evaludtion in letters dated
March 3, March 23, and June 15, 1981, The conclusion was

| that automatic tripping of the RCPs is not¢ recuired,

| Alabama Powcr Company has completed all applicadle

| requirements of these license conditions and requests theat
they be formally closed by *he NRC,
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. T NT
. ATTACHME mjm
(9) License Condition 2.C(213(4)(4)(1) and (11)

Requirement: (1) Final Recommendations of 640 Task Force (11.K.3)

(4) With resp.ct to & revised small break LOCA
mode!,

(1) Prior to January 1, 1982, suomit to the NRC
8 revised mode) to account for recent
experimantal data [71,K,3,30),

(11) Submit to the NRC the results of
plantespecific calculations using the
Nlc-cpgroV|d revised model prior to January
1, 1983,

Response: Alabama Power Company letter of December 22, 1981
documented compliance with 1icense conditions
2.C.(21)(1)(4)(1) and (11) by referencing the NRC<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>