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A, Experience and Quali
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In 1587, 1 became Bechtel's Assistant Project Engineer for
Farley Project, and later, its Project Engineer, responsible
for electrical and control systems, mechanical, civil, and
plant facilities design for Farley Units 1 and 2. 1 still
serve af¥ the Project Engineer and, in that capacity, am
responsible for managing design projects related to plant
operability aimpro-senents, licensing commitments, an4

maintenance improvements.

(Sundergill) 1 have a Bachelor of Science degree in
electrical engineering from the University of Maryland. 1In

addition, I earned a Master of Science degree in Management

Science from Frostburg Scvate College. I am a regiscered
Professional Engineer (Electrical) in Maryland,
Pennsylvania, and Alabama as well as a registered

Professional Engineer (Fire Protection) in California.

Immediately upon graduation from the University of Maryland
in 1970, I began wnrking for Bechtel Corporation. During my
first assignment, I was responsible for the design of
various electrical systems for the Calvert Cliffs Nuclear

Power Plant and the SNUPPS project.

I was later assigned to be the Electrical Group Supervisor
for Bechtel's Turkey Point Nuclear Power Plant project.

Following that assignment, I served as Bechtel's Electrical
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Have you part. 'pated in any post-graduate training programs
or seminars ¢ .ted to environmental gualification of

electrical egquipment?

(Love) Yes. Since the carly 1970's, 1 have participated in
numerous in-house tiraining orograms at Bech*el pertaining to
environmental gqualification (EQ). These prograns addressed
the EQ reguirements of IEEE~323 (1971 and 1974), the first
industry standard addressing environmental qualification, as
well as ‘he daughter standards in IEEE~317, 1EEE~334, 1EEE~
382, and 1EEE-383. 1 served as the instructor in sevaral of

these seminars,

(Sundergill) Between 1980 and 1984, 1 attended three
separete semina.s on the s'bject of environmental
qualification. The first was sponsored by 1EEE/Drexel and
was Neld on September 22 through 24, 1980. It addressed the
overall subject of environmental jualification, from both a
technical and regulatory viewpoint. We discussed the
industry's EQ standards and the NRC's acceptance of them.
.1 particular, the seminar addressed IEEE-323, including
poth thy 16871 anu 1974 versions: many of the daughter
standards, s.h as IEEE-317; the issue of seismic

qualitication; Reg. Guiqde 1.89; and IE Bulletin 79-01B,



.

The second EQ neminar 1 atcended was sponsored by the
Electric Powver Regearch Institute (EPRI). Held on March 8§
through 10, 1983, it focused, almost entirely, on the

inrterpretation of NUREG~0588,

The final seminar I attended was offered during December
1983, 1t was an EPR:=ppceisored overview of 10 CFR %0.49% and
the industry's interpretation of the regulation, It
provided a forum for industry feedback on the experience
gained during the ten months subsegquent to the promulgaticn

of 10 CFR 50.49,

How did you stay abreast of EQ developments after being

assigned to Bechtel's Farley project?

(Love, Sundergill) The Bechtel licensing staff internally
distributes notices of NRC cevelopments, including those
concerniryg EQ. For example, we were, and still are,
routinely provided with information notices, bulletins,
meeting minutes, and workshop materials relevant to our
project assignments. Mechtel also tracks and distributes
informat ~ concerning NRC enforcenent actions, In
addition, we were kept informed of the results of the NRC's
first round of EQ inspections through Nuclear Group on

Equipment Qualification (NUGEQ) documen



At

E. Hpecific Roles of the Witnesses

In general, how have you been involved in the events leading

up to this enforcement action?

(Love) My involvement with environmentc]l qualification at
Farley dates back to 1979 when Bechtel aseigned me to be the
Electrical «ad Control Systems Enginecering Supervisor on the
Farley project. I am familiar with APCo's response to I1E
79-01B, NUREG~0588, Reg. Guide 1.97, the Franklin Research
Center's Technical Evaluation Reports (TERs), and the NRC
Staff's December 1984 Safety Evaluation Reports (SERs). 1In
addition, I have been inv lved, in varying capacities, in
the licensee's meetings with the Staff subsequent to the
November 1987 inspection, the March 1988 Enforcement

Conference, and the follow~up inspection in March 1988,

(Sundergill) In July 1987, 1 became fully involved with
environmental gqgualification at Farley, working as part of
APCo's EQ Task [eanm. The Task Team was charged with
enhancing the Farley EQ files in anticipation of the NRC's
"first round" EQ inspection later in the year. Prior to
that time, in the fall of 1985, 1 briefly worked on some of
Bechtel's continuiny gqualificatior efforts for the plant.
I was prese’ -. during the November 1977 inspection as well as

the Enforcement Conference and follow-up inspection in Mavch

-8-




1988. 1 alsc reviewed APCo's response to the Staff's August

1988 Notice of Vieclation.

(Jones) As 1 stated in wuv earlier testimony, in 1981 I was
tseignnd to be the EQ Project Engineer for Farlev Nuclear
Plsnt., Again, I refer you to that testimony for more detail
regarding my activities up to and including the time of the

1987 NRC EQ inspections at Farley.
What is the purpose of your current testimony?

(Love, Sundergill) The purpose of our testimony is to
provide both factual and opinion evidence in support of the
direct case which the Alabama Power Company is filing with
the NRC in response to the Order Imposing a Civil Monetary
Penalty, dated August 21, 1990. We address various
issues cited in the Order as the bases for the imposition of
a civil penalty., We will also address the Staff's direct

testimony filed in this case.

(Jones) The testimony of this panel is intended to address
in detail the technical issues still in dispute. The
testimony is primarily that of the Bechtel witnesses.
However, because of my longstanding involvement as the EQ

Project Engineer for Farley and because of my oversight of

e
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Bechtel's activities for APCo, 1 will occasionally offer

additional insights and perspectives.

C. Pevelopment of the EQ Program at Farley

To what extent are you familier with the EQ organizati~ at

the Farley Nuclear Plant?

(lLove, Sundergill) We are both very familiar with tne EQ
activities undertaken at Farley. There is no “organization"
at the plant dedicated solely to EQ. There are, however,
specific individuals who are respons‘hle for maintaining the
EQ program and who act as a central point for on-site EQ
coordination. The overall EQ program at Farley is comprised
of both on- and ofr-site personnel. There is a central
coordinator in the licensee's corporate office who monitors

activities such as the production of EQ Packages by Bechtel.

How long has Bechtel been involved in the EQ program at

Farley?

(Love, Sundergill) Since the early 1970s. Environmental
gqualification reguirements can be traced back to General
Design Criterion 4 (APCo Exhibit 31), which requires
licensees to demonstrate that plant egquipment can function

in installed environments. Bechtel was involved in the

«10«



Q9.

design, as well as the construction, of Farley. As such, it
assisted APCo in ensuring that the design and installation
of the plant's electrical eguipment was environmentally
gualified. Consequently, the initial design of the plant
and subsequent purchase of equipment were in accordance with
EQ guidelines in effect at the time of those activities., As
a result, EQ is not a new activity at Farley Nuclear Plant.
Rather, it is an on-going program whose inception pre-dates

promulgation of the current regulations.

What was the nature of th work performed by Bechtel at
Farley prior to the issuance of IE Bulletin 79-01B7 Was the
environmental gqualification of electrical equipment being

considered?

(Love) Prior to the issuance of IE Bulletin 79-01B (APCo
Exhibit 8), Bechtel was working with Southern Company
Servicee, Inc., and beginning to identify and evaluate the
electrical eguipment that would ultimatelv be included in
the EQ Master List for Farley. In this regard, APCo was
addressing EQ in the design process and satisfying IEEE~-323
prior to the issuance of IE Bulletin 79~01B. Basically, we
were considering various formats for evaluation, looking at
the type of gualification documentation that existed at that

point in time in the plant's files, and determining what, if

-11=




any, actions had to be taken in response to Circular 78-08.

(APCo Exhibit 323).

Q10. Are you familiar with the work Bechtel performed at Farley

in response to IE Bulletin 79~01B7

Al (Love, Yes. I have been involved with the Farley EQ program
since 1979, when I became the Electrical and Contrel Systems
Engineering Supervisor on Bechtel's "arley project. During
that time period, Southern Company Services, Ins. and
Bechtel were assisting APCo prepare its responses to 1E 79~
01B and NUREG~0588. This acvtivity entailed the evaluation
of electrical equipment, implementation of certain hardware
modifications, such as the installation of NAMCO EA-180
limit switches, and development of an accompanying
docunentation system comprised of a Master List, checklists
and SCEW sheets which will be discussed further, later in

this testimony.

Qil. Please describe, in general, Bechtel's involvement in
Farley's EQ program after APCo submitted its response to IE

Bulletin 79-01B.

A {(Love) Bechtel assisted APCo in further evaluating the
plant's electrical eguipment, per the instruction of

Regulatory Guide 1.97 (APCo Exhibit 32), and in de.ermining

wlde
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Q13.

the need for additional equipment modifications necessary to
meet the NRC's EQ expectations. In order to gqualify all
Category 1 equipment, it was necessary to change-out some
plant hardware. For example, APCo installed upgraded high
radiation monitors in containment. When the Franklin
Research Center Technical Evaluation Reports (TERs) were
issued in January 1983 (APCo Exhibits 16 and 17), we
rev.~wed the TERs and helped APCo address the 4deficiencies

identified in them.

On Decerber 13, 1984, the NRC Staff issued two GSERs
approving the Farley EQ program. What was your perception

of this 1984 NRC upproval?

(Love, Jones) The Staff's Dece.ber 1984 SERs (APCo
Exhibit 21) acknowledged the success of the licensee's EQ
efforts. It concluded that APCo's EQ program was in

compliance with the NRC's requirements at the time.

What, if any, EQ activities transpired at Farley between

January 1985 and the 1987 inspections?

(Love, Jones) During this time period, APCo was implementing

an Administr.tive Plan to ensure the maintenance of the

plant's EQ program, It also implemented a program to ensure

w]3e
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My group found no instances in which our ultimate
qualification conclusion differed from what was in the files

#* the commencenent of our efforts.

What role did the EQ Task Teanm play during and af“er the

1987 EQ inspections at Farley?

(Sundergill) Part of the Bechtel EQ Task Team (myself
included) was present, on site, during the Nuvember 1987
ingpection in orvder to assist APCo and answer any NRC Staff
guestione, The remaining merbers of the Bechtel portion of
the EQ Task Team wera in Bechtel's Gaithersburg, Maryland

effice to provide home off.ce support,

After The Novenber 1987 inspection, the Bechtel Team members
revised EQ packages in order to meet commitments made to NRC
Staff reviewers during the Inspection, and included
pertinent gquestions and responses from the inspection in the

EQ packages.

18-



1i.

THE EVOLUTION OF EQ EXPECTATIONS

A Qverall Perspectives

Based upon your experience in this field, and from an
overall perspective, lLow would you characterize the

development of EQ as a regulatory topic?

(Love, Sundergill) In a word, EQ has been "evolutionary."
EQ has been evolutionary in two respects: regulatory and
interpretat. »nal. Originally, there was some development of
the standards and requirements to be met. IEEE-323 had been
issued, and was impiemented by industry. This was followed
by IE Bulletin 7%~0'B (DOR Guidelines), NUREG-0588
(initially in a “"for comment" version, which industry needed
to address), and 10 CFR 50.49, 1In response to these latter
NRC regulatory initiatives, industry conducted testing and
was making hardware replacements to address the EQ
re juirements in the early 1980's., This was inherently a
learning process. However, by November 30, 1985, the
standards were clear and the design and testing had
generally been accomplished. This is reflected, for
example, in the Staff's SERs issued for both Farley units in

1984,

16~



Ql6.

From the EQ deadline in 1985, and as particularly shown in
the "first round" NRC inspectioneg in 1987, the evolution in
EQ was driven by changing NRC Staff erpectations regarding
documentation of gqualification status. While in general the
"requirementse" may have been set for several years, the
Staff's interpretation of those requirements continued to
evolve. In the 1987 inspection at Farley, we simply saw the
Staff expecting an entirely new level of EQ documentation
than had been expected prior to the end of 1985. We also
saw evolving expectations in other areas, such as the
Staff's views regarding walkdowns and piece part
qualification. These positions were indeed "evolutionary."
And it is for this reason that compliance as of November 30,
1985, cannot fairly be based on 1987, or "792 expectations

regarding deocumentation.

S0 is it your testimony that the Farley EQ program was

sufficient at the time of the inspection?

(Love, Sundergill) Yes. With a very few exceptions, the
NRC's inspection findings at Farley were driven by
documentation =~ not by hardware or operability (i.e.,
capability of performing intended safety function) concerns.
Very few hardware modifications were, in fact, necessary

following the inspection.

-]17=
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Instead, the inspectors wanted more documentaticn te suppery
guaiification, such as more detailed "similarity analysss ™
documentation »f analyser or engineering judgment for wnhich
documentation was previously not customary, or documentation
to address new, unsubstantiated Staff concerns. What we
wvere seeing evolve was the documentation standard,
Documentation and qualification that would have ~- and in
nany cases was -~ viewed ar sufficient in 1%85, was r¢

longer sufficient in the eyes of the inspectors 11 1987,

APCo made enhancements to address these «axpectations
following the inspections. The EQ files today are ot at
all what they were in 1685 or 1987, But the enhancements

relate to documentation == not to hardwere.

Were you surprised by the NRC's 1197 EQ inspection fo. is?

(Love! Yes, but we had become aware in 1987 that NRC
inspectors at other plants were looking for more detailed
documentation, for example, than existed in the past., One
of the purpcses of the APCo EQ Task Team in the summer of
1987, on which Mr. Sundergill served, was to update the EQ
files to the level we understood to be expected. However,
enforcement in this context was noc what we would have

expected.

-18-



Qile,

(Love, Sundergill) The NRC's Modified Enforcement Policy in
Gener.ic Letter 88~07 specifically excluded enforcement based
on new industry knowledge and testing and based on new 1987
expectations by providing a8 “glearly should have known"
threshold. (APCo Exhibit 2). That Modified Policy calls
for an assessnment of what the licensee "clearly should have
known" as of November 30, 1985, as a prerequisite to a
tinding of a violation., Although it may be difficult to
accurately recreate what was expected in 1985 -~ muddied as
it might now be by the wisdom of hindsight -« we believe it
can be done; particularly regarding documentation and
walkdowns. We think the viclations found at Farley, because
of the evolving nature of the field and of the NRC's
expectations, did not anl could not meet the "clearly should

have known" threshold.

B.  Walkdowns

In the Notice of Violation transmittal letter, and again in
the Order imposing the civil penalty, the Staff charges that
APCo failed to exercise "best efforts to complete
environmental gqualification of electrical egquipment by “he
November 30, 1985 deadline." (APCo Exhibits 33 and 34). 1In
particular, the Staff accuses APCo of conducting inadequate
walkdowns of installed egquipment. Were walkdowns conducted

for EQ purposes at Farley prior to November 30, 19857

«19-



Ql9.

(love, Jones) Yes. Walkdowns were condicted prior to the
deadline as part of the effort te respond to 1E Bulletin
T9~01B, NUREG-0588, and 10 CFR 50.49 when those standards
were issued. Primarily, walkdowns were conducted as part of
the development of the Master List of eguipment to be
addressed in the Farley EQ program. Trege walkdowns ==
consistent with industry practice at the time -~ were
intended to verify equipment name plate data: that is,
manufacturer and model number. In this way we knew that
what was installed in the field was the same as the itenm
listed on the Master List, and thus would be qualified.
(The Master List indicates all EQ components and identifies
them by plant system, plant equipment number, location in

the plant, and manufacturer's model number).

When were these walkdowns conducted?

(love, Jones) Originally, the walkdowns to support
development of the Master List were conducted in 1979-80, as
part of the I1E Bulletin 79~01B and NUREG-0588 responses.
APCo, Bechtel, and Southern Company Services, Inc. wvere

invelved in this process.

There were aiso a(' itional walkdowns conducted by Bechtel
and APCo personnel specifically directed at termiral blocks

in the 1982-83 time frame. For terminal blocks, some

-
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guestions had come up “hat made us want to verify what wvas
installed in the plant, States, the terminal block
manufacturer, at that time had introduced what they were
calling a "nuclear grade" terminal block. Therefore, we
wvanted to verify which type of States terminal blocks we had

installed from the standpoint of the barrier strips.

The terminal block walkdowne were therefore similar in
intent to the Master List walkdowns =~ to make sure we were
gath:ring gqualification documentation on the right
equipnment. We were welking down terminal blocks to identify
wvhether each block was a Staves Type NT or a Type ZWM. (As
will be discuesed below, it was subsequently shown that the
tpe was not significant in terms of qualification of the

block. Qualitication was naintained for both types.)

Also prior to the EQ deadl ine, there were some additional
Limitorgue motor operateu valve (MOV) walkdowns. These were
intended to verify serial numbers of the installed MOVe at
Farley. Given the serial numbers, we reguested that
Limitorque identify the appropriate qualification test

report,

"id these pre~198% walkdowns address equipment installation
concerns, such as equipment orientation or the presence of

lubricants?

“2]=-
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(Lova) No*t specifically. In that timeframe the scope of EQ
was to document gpalification of the eguipment that was
installed, by manufacturer and medel number. In most cases,

installation was not expected to affect qualification.

Generally, for type-tested equipment, the test reports are
intended to demonstrate gqualification in any orientation to
envelope potential installed configurations. The equipment
manufacturer installation drawings and manuals provided any
specific installation details viswed as significant to
maintaining qualification. 1f there were unique
installation concerns/restrictions based upon parameters
identified in a qualification test report, those would have
been translated into installation engineering notes and
details. From that woint, installation was no longer viewved
as being an EQ issue -~ it was a maintenance or quality
assurance issue, 1t was not routine practice prior to
November 30, 1985, for licensees to conduct detailed
walkdowns of equipment examining all aspects of the

installed configuration,

I would also note that during the pre-~deadline walkdowns,
specific problems regarding improper installations should
have been recognized, even though this was not the primary
intent of the walkdown. But also note again that

o* ientation, for exa=ple, wae not generally considered to be

2=



Q21,

a major qualitication ceoncern, Specific documentation
addressing minor ditfferences between installed versus tested

configurations simply was not the norm.

Prior to November 30, 1985, did the NRC Staff issue any
guidanve to licensees on conducting walkdowns to support

gualification?

{Love, Sundergill) No. There was no guidance by the NRC
Staff prior to November 30, 1985. In Commission Memorandum
and Order CLI-B80~21, dated May 23, 1980, the Commission
gimply cautioned licensees to check their equipment to
provide assurance that the installed equipment was the same
model as the equipment that was tested or othervise
gqualified. (APCo Exhibit 9). This is what Alabama Power

Company did,

The DOR Guidelines issued as part of IE Bulletin 79~01B
stated a concern regarding the configuration of installed
egquipment and stated that licensees should verify that
installed equipment conformed to the tested confic ration.
(APCo Exhibit 8). However, it does not follow that this
required walkdowns other than what industry -~ including
AFCn ~- was corducting prior to the deadline. As we
menticned, most tests are designed to encompass potential

installed configurctions. Reasonable engineers drew

“23-
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Q24.

the sana. No walkdo by the utility would have been

deemed necessary.

Under this regulatory regime, can you give me an example of
where more detalled inspections of equipment internals might

be appropriate?

(Love, Sundergill, Jones) NRC regulations in Part 21 call
for vendors to notify the NRC (and ultimately licensees) of
problems in a specific item or internal part of their
equipment. A 10 CFR -art 21 notice, or an NRC Bulletin, may
have required a walkdown and inspection of the internals for
that equipment. In such a case, the walkdown would have
been performed. Absent such a specific concern, it wag not
industry practice to look at each component at the detailed

level now suggested by tha Staff.

In your opinion, then, based upon all of the above, do you
believe APCo exercised "best efforts" with respect to

equipment walkdowns prior to November 30, 19857

\. ve@, jundergill) Yee. In proper historical perspective,
AP(+ conducted walkdowns and defined its EQ program
cormensurate with contemporanecus industry practices and NRC

expectations,
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» . .ningly regardless of any possible impact of the issue on
the. ultimate capability of the eguipment to perform its
intended function under appropriate accident conditions.
The point here to keep in mind is that the person performing
the J4a.alysis, and others more .- sei in mualification
.-sues, would often not have needed cuch detailed
documentation .o understand (i.e., "audit") the bases for

the conclusions documented in the Jiles.

Before turning to the second factor noted above, it may be
helpful if you wvrovide a brief description of what was

documented in the Farley EQ files prior to the deadline.

(Sundergill) In essence, APCO had four sets of docunments:
the EQ Master List, the 8System Component Evaluation
Worksheets (SCEW she~ts), the eguipment "“checklists," and
files of tesu reports. Additi=nally, there were backup
letters from vendo.- and [(rom Bezhtel addressing various

asnects of the pro iran

The Master List was developed to identify all components
within the scope of the EQ program. The compcnents are
listed by vendor and manufacturer's model number, with
references to installed applications by system, plant

egquipment number, and plant location,

-14=-









Q31.

Did this documentation address installation or configuration

issues?

(Love, Sundergill) let us be clear that all of the original
EQ documentation assumed: a) that the equipment would be
installed per vendor installation documents and procedures;
and b) vendor installation procedures were consistent with

vendor EQ testing.

As noted above, most testing was designed to ut.lize a
conservative configuration to envelope potential
installations. Under the EQ program, any specific
installation limitations were addressed in engineering notes
and details or other installation procedures. There was no
attempt made to address specifically in the EQ documentation
every particular installation difference. Consistent with
the philosophy at the time -- and we still believe this is
a good philosophy =-- once the EC program established
qualification and set any relevant installation
regquirements, insuring proper installation was not an EQ
program issue. This was a matter for guality assurance and
maintenance. We don't believe that it was the intent of
10 CFR 50.4% to create new requirements in those areas or,
more aptly, to require more qualification documentation of

installation specifics.
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Q34.

Were there any other aspects of EQ that were "evolving"
subsequent to the EQ deadline and prior to the 1987 Farley

inspections?

(love, Sundergill) Yes. One example is *erminal biocks,
which we will discuss further below. This was a topic where
Sandia National Lahoratories (Sandia) had conducted sonme
tests and was developing data. Sandia became !nvolved in
the inspection process after the deadline and it was only
nmatural that they brought to the inspection tie most recent,
post-deadline perspectives. However, their 1987 views do
not properly refle . what APCo Yknew or c¢lrarly shouvld have

known" as of the November 20, 1985 deadline.

Another example is grease, which Mr. Sundergill will also
discuss further below. This was a specific example of an
installation, or configuration, discrepancy that, prior to
the deadline, wi.s never viewed as an EQ matter (i.e., one
that needed to be addressed in EQ documentation). Instead,
this was a maintenance issue. By the time of tae
inspection, the ftaff was deciding ~- apparently regardless
of any impact on operability of EQ equipment =-- that
differences between installied lubricants and lubricants used
in test samples must be analyzed and documented in EQ files.
We perceived this to be an evolutionary interpretation of 10

CFR 50.49 and an unreasonable position.
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Detalls for preparat 1 of these splice/termination
connections. Consistent with the approach discussed above
regarding installation of EQ equipment, the EQ program thus
established a qualified termination and provided the
engineering Electrical Notes and Details for craft to make
appropriate terminations. The generic design details
(Detail Nos. A-172389~172398) specifically addressed in~line
terminations und & bolted termination cenfiguration. (APCo
Exhibit 38). The instructions specified the method o>f
installation of th2 Okonite tape insulating system, setting
forth specific directions as to details such as preparation
of the connection, and the overlap, tightness and number of
wraps of the tape. This was intended to provide assurance
tnat any installed terminations or splices would be

encompassed by the qualification test report.

Based on this approach, APCo had no basis to expect == prior
to its own identification of the issue in Juiy 1987 =-- that
installed terminations would be anything other than in-line
terminations. In this sense, the V-type terminations were

a surprise.

You stated above that the V-type terminations found in July

1987 were "qualifiable." What do you mean by "qualifiable"?
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Edison Company (CECo) facility. Although these tests did
not exactly encompass the Farley configurations, and there
were failures in that testing, the data reasonably indicated
that the Farley splices could be qualified since the

failures did not reflect Farley installed configurations.

The NRC Staff, in its Order, noted that Farley had no
documentation in July 1987 analyzing the test failures and
demonstrating similarity to the Farley splices. The Staff
raises similar concerns in page 6 of its testimony on this
issue. However, Xkeep in mind here that we are only
asserting that Wyle Test Report 17859-02 was a basis for
"gqualifiability:;" we are not suggesting that, at the time,
it was sufficient in itself to "qualify" (i.e., fully
document gqualification fecr) the terminations. The Test
Report was certainly a valid basis at the time for a
justification for continued operation, pending further

efforts.

Were the failures in the Wyle testing for CECo (Wyle Test

Report 17859~02) based on a moisture intrusion failure mode?

(Love, Sundergill) Yes they were. But due to the
conservatisms of that test, we believe that the anomalies
were inapplicable to Farley. In those tests there were

instances ir. which fuses blew, apparently due to moisture
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elevated tvaperatures, pressures, radiation levels and with
the effects of aging." Mr. Love, did the team understand

what you were saying?

(Love) Apparently not. during my discussions with Mr,
Merriweather and Mr. Paulk, I spent a cons‘derable amount of
time addressing the applicability of Okecnite Test Report
NQRN-3 (A®Co Exhibit 2%5) for qualifying tape insulation
systems, The test report addressed a power cable in-~line
splice at 5000 volts AC and demonstrated cqualification of T~
95 and No. 35 tape for radiation, steam pressure,
temperature, and chemical sprays. The point I was trying to
make was that, given that the report gualified the tape
materials to environmental parameters at a voltage of 5000
volts, it could be applied for in-line power cable splice
configurations at lesser voltages based on a volts per mil
analysis. The performance of the tape during accident

conditions was thus demonstrated.

Mr. Merriweather and Mr. Paulk, on page 5 of their
testimony, go on to state that they believe that, "splice
configuration was important in establishing qualification of
the splices." I don't disagree. The volts per mil analysis
was never intended to address the V-configuration aspect of
the termination, We went on in our analysis to address

configuration, anéd concluded that configuration ultimately

-55 -



Q45,

Q46,

did not impact gualification based on all of the reasons

discussed earlier.

Now let's turn to the subsequent gualification testing by

Wyle for APCo. Please describe that testing.

(Love, Sundergill, Jones) Essentially, since APCo had chosen
to repiace all of the V-type terminations to be responsive
to the NRC inspectors, APCo was in a unigque position to
actually test types representative of the as-found installed
configurations to verify their operability. APCo removed
the terminations and asked Wyle to test samples
representative of these actual terminations. The results
were conpleted and documented in October 1987 in Wyle Test
Report 17947-01. (APCo %xhibit 39). The testing was
completed prior to the November 1987 EQ inspection. The
terminations were fully qualified for Farley conditions by

that date.

How did these EQ tests bound the installed configurations?

(Love Sundergill, Jones) Prior to testing, APLc found 82 V-

type terminations at the Farley units. Bechtel analyzed

these terminations and categorized them into fourteen types

for testing, specifically selected to conservatively bound

"56'
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Qs2.

At

function under acc dent conditions, then the iasue 'as one
of documentation. The appropriate enforceaent action would
have been the assessment of when the dis~every was made and
what APCo should have known, in addition teo an assessment of
wvhether new deocum ntation made available “o the inspectors
rendered documentation deficiencies to be "insigniricant"
within the meaning of Modified Policy, GSecition 111,
However, if it was found that the report demonstrated that
the splices could not survive the design basis eccident
(NDBA) conditions (it did not,, then there would have been an
rotusl equipment discrepancy. We would think that
enforcement would be more severe in the latter case.
Conseqguently, from our perspective, it is of extreme
importance for the Staff to review the report prior to
ass¥ssing the appropriate enforcement action. The Staff's

failure to do so was “izarre at best.

Te the best of your knowledge, has the NRC ever reviewed
Wyle Test Report 17947-01, as it pertains te the Farley

docket?

(Love, Sundergill, Jones) No.

(Love, Sundergill) The only technical review of the report
of which we are awvare was a document from Gary M. Holahan,

Office of Nuclear Reactor Regulation, to Samuel J. Collins
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Qbé. Do you have any other concerns with the Staff assessment of
this issue as set forth on page 16 of their direct

testimony?

A. (Sundergill) Yes. On page 16 of his direct testimony, Mr.
Paulk wtates that in conversations between Okonite and
Enterygy Oparations, Okonite stated that "“the T-%5 tape
(insulatic tape) was not a self-vulcanizing tape and was
highly viscous at room temperature because it lacked
peroxides." Mr Paulk further states that testing by
Entergy at the Arkansas Nuclear One site "showed that as
temperature rose, the T-9% tape expanded and began to run as
it became less viscous and more fluid, similar to the way

glass responds."

Taking these comments one at a time, I note that Mr. Paulk's

firat comment is based on second~hand information: he does

not state that he personally had this discussion with
Okonite. Nevertheless, 1 have heard similar allegations
over the past few years so we contacted Okonite to determine
if the statement was true., We were informed by Mr. Jim

Rogers of Okonite that the standard T-9% tape is self-fusing

_v.lv,v_Aﬁ. ] .

tape, which is the way it was designed, and has been
demonstrated to be effective for many years of installation.
There is a new type of T-95 tape which Okonite provides

which is "self-vulcanizing." It is for installations where

wfT -
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believe the NRC is reading entirely too much intoe them in
order to support a "clearly should have known" finding fronm

a present-day perspective,

IE Circular 78-08, dated May 231, 1978, ‘isted, among several
other specific concerns, certain instances of Jlack of
qualification data and inadequate design of electrical
connectors. (APCo Exhibit 4). It also listed certa‘'n
ungualified electrical ocable splices associated with
electrical penetrations assemblies. These were very
specific problems that APCo would have examined and
dispositioned for its plants. It is simply not supportable,
especially given standard industry and NFC practices of that
time, to extrapolate from this circular a basis to say that
AFZo should have conducted walkdowns or clearly known of
V-type terminations in its units (particularly in light of
APCo's measures in place to address installation of

terminations).

(Jones) Also, as 1 stated in my earlier panel testimony,
APCo made a formal response to the NRC addressing IE
Circular 78-08, NRC also performed an inspectiocn at Farley
in December 1980, wherein the Staff specifically evaluated
egquipment interfaces. (APCo Exhibit 11). At no time did

the Staff indicate a problem with APCeo's responses to the
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Q61.,

believed had been installed. Accordingly, APCo believed its
terninations wvere qualified, APCo never had a basis prior
to 1987 to believe that minor deviations between installed
configurations of terminations and vendor documentation
would be considered to be an EQ issue (much less a
viclaticn). When APCo became awvare of this as a potential
EQ issue in 1987, we promptl’ iressed it and determined

that it was a non-issue.

Did the licensee perform adeguate receiving and/or field
verification inspections to determine that the installed

configurations matched tested configuration?

(Love, Jones) As we have already stated, APCo's walkdowns
(i.e., field verifications) of equipment were consistent
with then-prevailing norms. In addition, the Electrical
Notes and Details were design documents issued for use
during construction and maintenance. Compliance with the
Electrical Notes and Details was subject to APCo's
Appendix B quality program. Applicable procedures were in
place to govern implementation of the Notes and Details.
This provided a reasonable basis to conclude that further
field verifications were uanecessary. Likewise, there was,
and 1is, no reasonable basis to conclude that field

verifications were inadequate.
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Q66 ,

installed at Farley, electricians ~- under the supervision
of a Westinghouse representative ~- created the S-to-l
pigtail splice. For each phase, the five leads are bolted
together to the incoming power cable to form the connection.
The termination (splice) was then wrapped with the qualified
Okonite T-95 tape and with Okonite No. 35 as an overlayer or

protective jacket.

When APCo was researching the V-type configurations in July
1987, it conservatively self-identified this splice as
another potential EQ issue,. The EQ program had not
specifically included an EQ file on this Okonite S~to-l
splice configuration. However, APCo -- with assistance from
Bechtel -~ did conclude promptly that the splice was fully

operable and, Lased on existing information, qualified.

What was the basis for Bechtel's conclusion that the S~to-l

splice was qualified?

(Love, Sundergill) Bechtel's conclusions and analyses
supporting qualification were contained in a justification
for continued operation (JCO) dated September 23, 1987.
(APCo Exhibit 47). This information was made available to
the NRC inspectors. Note, however, that APCo never chose to

formally document qualification of this splice. In response

«18w







gince all individual like phase conductors are electrically
connected at the bolted splice. Also, moisture in-leakage
would not degrade the material properties of the T-95 tape
iteself since the splice would not be subjected to cyeclic
voltage spikes such as would ocour during energization and

de-energization.

As with the V-type configuration, the only functional
concern is a phase~to-phase or phase-to~ground short
external to the connection, However, as with the V-type
terminations, this is an uniikely failure mechanism. A
substantial and unlikely current path would need to occur
from the bolted connection to the grounded junction bux or

to the bolted connection of ancther phase.

Third, Westinghouse had gualified the Hydrogen Recombiners
well before the EQ deadline and documented its testing in
WCAP~7709~L. (APCo Exhibit 44), This documentation was
present in APCo's EQ files. In that testing, the
connections at the power junction box and at the heaters
were the same as at Farley (5-«to-1 configuration), except
that at the junction box the splice was made up in an
unidentified wrap ~onfiguration. No probliems were
identified by Westinghouse. It can reasonably be concluded

that moisture~related leakage currents either did not occur

~B80~



or, if they did occur, resulted in no heater operability

problens,

As with the V~type splices discussed earlier, verification
of the operability of this configuration was provided by
Wyle Test Repor (7'i{% .'iscussed earlier. (APCo Exhibit
7). This Wyle ¢... ¢ for CECo provided qualiflcation
information on Vet pplices using the Okonite T~95 and No.,
35 insulating or ket material., These tested specimens
had, by intent, pathwuys for possible moisture intrusion
considered to ke miw severe than any that might have
existed for the Li=to+«]l configuration (with its five combined
V=terminatiors). As discussed earlier, we believe that this
testing supported acceptability of the Okenite T-95/No. 35

splices, including the splice on the Hydrogen Recombiners,

The final verification on the S~to-1 splice is based on Wyle
Test Report 17647-0. discussed earlier. (APCo Exhibit 19).
Since this report also utilized the same Okonite T-95/No, 35
material, it provides additional assurance that the 5-to-1l
splice configuration in the Westinghouse Hydrogen
Recombiners installed at Farley Nuclear Plant vere gqualified
to withstand the environuent which they were pogtulated to

experience,

-81-
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Q69,

At

Again, wae this information made available to the NRC

inspectors?

(Love, Sundergill) Yes it was. The first EQ inspection was
conducted from September 14~18, 1987, as a result of APCo's
identification of the V~type issue. Bechtel had completed
the first version of the JCO (APCo Exhibit 45) on the
Hydrogen Recombiners on September 17. This information was
sufficient to sustain gualification by partial testing and
analysis prior to the end of the audit. Although we later
replaced this version with a more detailed version dated
Septemher 23, 1987 (APCo Exhibit 43), all pertinent
information was made available by APCo and the conclusion
was unchanged. On page 3 of the Staff's direct testimony on
this issue, Mr. Merriweather fails to acknowledge receipt of
the September 23 JCO. In any event, the issue was still
being discussed during the formal EQ inspection in November
1987 and there was another exchange of information at that

time,

How does the NiIC Staff respond to these September 1987 JCOs

in ‘ts direct vestimony filed irn this proceeding?

(Sundergill) On pages 3 and 9 of their direct testimony,
Mr. Merriweather and Mr. Paulk state that the September 17,

1987, JCO was unacceptable. However, they have not

B2w



addressed the acceptability of the September 23, 1987, JCO,

The September 23 version of the JCO was based on the sane
logic and resulted in the same conclusion as the September
17 version. However, the September 23 version contained a
more detailed analysis (5 pages versus 2) and provided w.re
supporting sketches and backup information (12 pages
versus 1). (APCo Exhibit 43). Once again, we apparently
have an example of a difference of opinion concerning the
level of detail necessary to support an engineering
judgement. In the original installation of the recombiners
at Farley, it was believed that no documentation addsussing
the splice was necessary since the swlice installation had
been overseen by the Westinghousv field representative.
When a JCO wae reguested by the Staff in 1987, the 3 page
version dated September 17 was believed to be adequate by
the team of Bechtel and APC. engineers who produced it.
Finally, the September 23 version of the JCO was produced to
supply information which the Bechtel/APt'0c iLa2am had not
considered to be necessary. Since neither approval no*
rejection of this version has been offerred in the testimony
of Messre. Merriweather and Paulk, it is possible that a
reviewer in the 1992 time frame might require even more

detail.
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Q71.

Al

You noted that Westinghouse had previously qualitied the
Hydrogen Recombiners. Was that gqualification based on

testing?

(Love, Sundergill, Jones) Yes, As stated earlier,
Westinghouse had tested the recombiners as documented in
WCAP=7709+«L (APCo Exhibit 44), which was in the Farley EQ
files.

If Westinghouse had tested the Hydrogen Recombiners with a
splice configuration for the power connections, why is there

any EQ issue at Farley?

(Love, Sundergill) We knew that Westinghouse had tested the
reco..biners, We alsc knew that they had tested the
equipment with a S~to~1 connection because that was tha only
pessible way the eguipment could be connected,
Westinghovse's insta_lation instructions essentially
specified that the installation be made in this manner, with
a guali.. 4 splice, However, neither those installation
procedures rnor the WCAP in APCo's files showed exactly how
the termination was made or the tape materials used in the
Westinghouse tests. Therefore, we have a
configuration/documentation issue of the type discussed

above ~- that is, very indicative of the evolution in the

B4~



Staff's expectations., This was identified in 1987 by APCo

as a petential EQ issue.

Once the issue was raised, you were ab’e to satisfy yourself
that, despite the lack of direct traceability to the tested

configuration, this was not a significant concern?

(Love, Sundergill) Yes, for the reasons discussed ecclier

and documented in the JCO.

Did you do anything at that time to also ascertain from

Westinghouse what configuration was used in their testing?

(Sundergill, Jones) Yes. APCo promptly determined from
Westinghouse that Westinghouse had used Scotch #70 tape to
make a $~to-1 termination in their recombiner gualification
tests., This was documented in a letter from Westinghouse

dated September 22, 1.87. (APCo Exhibit 46).

(Sundergill) The important thing to recognize here is that
the Okonite T-95 tape used by APCo was qualified for use at
Farley while Scotch #7C was not. Therefore, 1 was certain
that if the Westinghouse splice had passed the testing
documented in WCAP-7709-L (APCo Exhibit 44), the AFPCo spiice
(using gqualified materials) would be at least equally

qualified.

B












Q76.

As for the Staff's charge that the materials used in the
test report were unverified, thie¢ is also a non~issue. It
dia not ma*ter what materials Westinghouse used since APCo
utilized materials that were approved for use at Farley.
Even if the WCAPs had identified the material in the
Westincaouse splice, it would not have been used at Farley
since there was no qualification file for it. 8o the lack
of this information in the WCAPs was completely
inconsequential. Therefore, neither of the Staff's claims

are valid.

Was APCo's logic on this issue in "auditable form" at the

tine of the inspection?

{(Sundergill) The Hydrogen Recombiners were guéaliried prio:
to the inspection. An issue had been raised by APCo prior
tc the inspection and dismissed. The conclusions with
respect to cqualification »f the splice weare explained and
presented to the inspectors in the JCO before completion of
the FEQ inspections. APCo also specifically veraiiied that
the installed configuration was at least equal to or better
than that tested by Westinghouse. A requirement for further
detailed doa.mentation ts address concerns and gquestions
raised at the audit, and that were easily dismissed from an
engineering perspective, would simply exceed any reasonable

standard for EQ documentation. Thus, the documentation, the

-89~
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Q108,

NI/éWN and CRi: B terminul blocks is immaterial to the

issue.

Jecond, the designs of these terminal blocks are othervise
quite similar. The Connectron block uses a step arrangement
betwean prlees or segments, A picture, taken from the
vendor's catalog, is provided. (APCo Exhibit S54). 1 do not
believe, however, that this would have any impact on the
existence o» non-existence of a conductive moisture film on
the surface of the terminal block between the pole segments

or on the relative performance in instrusentation circuits.

Finally, the allegation of differences in construction is
groundless. In my view, this issue as reaised by the Staff
inspectors in effect <challenges the efficacy of
qualification by analysis. It seemed during the inspection,
as it does now, that the Staff would only be satisfied by
prototype LOCA test.ng for this IR parameter. This is not
the requirement. It certainly never w«as the expectation

before the Kovember 30, 1985 EQ deadl ine.

During the EQ audit in 1987, didn't the NRC inspectors also
tault APCo for lacking insulation resistance data for the
terminal blocks as measured at peak LOCA conditions during

a test?

«1]18~
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Ql107,

Qlo08,

transient nature of terminal bleock leakage current, we
selected a valid data point for IR fr.iaa the CONAX test,
based on condit.uns that will bound Farley conditions as
they will exist at the time when the relevant instruments

will be needed.

Was this issue discussed with the Staff during the November

25, 1987, meeting held at the NRC offices in Atlanta?

(Love) Yes, and a clarification is apparently required in
regard to the IR versus time and temperature curve which was
used in the presentation of this issue during the meeting.
(APCo Exhibit 56). This curve, which was developed
specifically for the meeting, did not contain any
explanatory notes indicating that the peak LOCA portions of
the IR data from the CONAX testing were indicated in the
test report to be defective. This fact had no bearing on
the substantive nature of the relevant issues because these
IR data points, which were all equal to or greater than S5E9
ohms, were not used in our selection of the value of 1E7

ohnms .,

Mr. Jacobus in his testimony, on page 4, specifically

observes that "the data that was taken from the CONAX report

was taken at 150°'F or leas. Farley needed data at
considerably higher temperatures." Do you have a basis to
-117=



conclude that your insulation resistance values chosen from

the CONAX report were adeguate?

(Love) Yes. The Staff has apparently based their
conclusions regarding the demonstration of the EQ
performance of terminal blocks in iastrument circuits
entirely on the existence of one value of IR or leakage
current obtained at the prak simulated 1OCA temperature.
Presently, as 1 began to explain above, there appears to be
no regard for the functional requirements of the instrument
loops in determining the appropriate value of IR or leakage
current to be assumed in the 1987 loop accuracy evaluations.
This position also disregards the reference in IN 84-47 to

functional requirements.

The Staff's reliance on a single IR value (or leakage
current), obtained at the peak simulated LOCA temperature,
ignores the fact that IR values and corresponding leakage
currents do not remain constant during exposure to LOCA
environmental conditions. The variance of IR with
temperature is well substantiat~41 by numerocus EQ test
reports for various types of terminal blocks, NUREG/CR-3691
(at page 40) states, "[t)here was a noticeable dependence of
IR on temperature. The IRs at temperatures less than 110
degrees C (230 degrees Fahreaheit) tended to be 1/2 to 1~1/2

orders of magnitude greater than IRs at temperatures greater

~118~
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accuracy calculation. The value should be consistent with
the predicted containment temperature yhen _operator
Anformation is of importance for mitigating the event.
Simply using a value of terminal block insulation resistance
obtained during the peak temperature and pressure conditions
of an EQ LOCA test profile which simulates a double-ended
rupture of the largest pipe in the reactor coolant system

(RCS) is not realistic,

Can you illustrate this?

(Love) Certainly. Figure 3 ie a graph of the Farley LOCA
containment temperuture profile. As depicted on this graph,
from the time of the assumed worst case design basis RCS
pipe rupture, the containment temperature rises very guickly
from normal operating temperature to the peak of 313°F,
This rise occurs in approximately 5% seconds. Prior to
reaching this peak temperature, all RPS/ESFAS
instrumentation actuation setpoints have been reached and
gafeguards equipment is operational. Due to the inherent
thermal lag time associated with heating up the RPS/LSFAS
instruments, cable, electrical penetration assemblies and
cable termination devices (terminal blocks or Raychem
splices), these electrical components including the terminal
blorks will have completed their performance function

(automatic) before reaching significant temperatures which

«120s
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could affect these functions. It should also be noted t.at
no operator action based on these instruments is assumed or
required during this normal ambient to peak LOCA phase of

the design basis LOCA transient.

The next phase of the temperature transient, after peak
tenperature is reached, depicts the operation of containment
sprays and ECCS and shows the resultant effect on the
reduction of containment temperature. No operator action
with regard to these functions is required until ECCS
switchover from the RWST to containment sump is initiated.
This would occur when the containment temperature is below
200°F for worst case LOCA, and is not dependent upon
instrumentation located inside the containment building for
operator action, Likewise, post accident monitoring
instrumentation will not be relied upon for operator action
at the 313°F containment temperature peask: it is relied on
during the post-peak periods when the temperature is

significantly reducing or tailing off.

Based on consideration of the instrumentation functions in
conjunction with the test observations regarding the
behavior of terminal block IRs and leakage currents as a
function of temperature, should computations of overall
instrument loop errors and uncertainties be based solely on

the peak postulated containment temperature?
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(Love) As 1 have already stated, no. Let me amplify a bit

more.

Overall loop errors and uncertainties are made up of many
terms including the environmerital allowance (EA) term. The
EA term would include the portion of the overall loop error
or uncertainty associated with the terminal blocks as well
as other loop components including cabling. 1f the
magnitude of error considered in the EA term for terminal
blocks, or any other single component in a circuit, is based
on a single unrealistic value of IR or leakage current (at
peax LOCA), this could result in determining an unrealistic
overall instrument ‘oop error &nd setpoint values,
especially with orders of magnitude changes of IR in

relacion to temperature.

Therefore, in corsideration of the instrument loop
functional requirements throughout the design basis LOCA
operating conditions, and the depeadency of terminal block
IR on temperature, the value of 1E7 ohms, which was selected
from the post LOCA CONAX test data, was, in my view,
adeguate. Mr. Jacobus, in his testimony, finds fault with
values taken at temperatures of 150°F or less. But 1

disagree.






Q113.

In the November 2%, 1987, meeti~g at the NRC Region 11
offices in Atlanta, Westinghouse stated that values of IR in
the range from 1E5 to SE5 would result in acceptable loop
accuracy contributions from terminal blocks for Farley,
based on their calculational methodology at that time.
Westinghouse again reiterated the dependency of the loop

error contrirution on the selected IR value.

The violation at issue here appears to be based only on a
failure to reach agreement in the instrument loop accuracy
paperwork as to which value of In _hould have appeared in
the Westinghouse calculations in 1987. The selection of the
IR data point for the 1987 loop accuracy calculations was
entirely a 1987 issue and should not be the subject of

enforcement for pre~deadline compliance.

In his testimony, at page 5, Mr. Jacobus explains his theory
of why leakage currents during peak LOCA conditicns must be
known., He explains that "data must be cobtained at the worst

case conditions." What is your response?

(Love) Again, the Staff is basing treir findings on the
Sandia terminal block IR and leakagn current data observed
only du~ing the peak of the test LOCA temperature profile,
whicii was 341°F to 347°F. However, in doing so they ignored

all other seemingly relevant observations, such as the
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as odd that the Staff complains about this, yet acknowledges
that the report existed (well prior te the inspection) and

that it was physically in APCo's possession at Farley.

When was the EQ testing completed?

(Love) The GE testing for the assemblies wvas performed in
the 1970's. These penetration assemblies were listed on the
Master List and included in the IE Bulletin 79~01B and
NUREG~0588 submittals, Again, the applications for
electrical containment penetration assemblies were
identified as low voltage power, control, and instrument
circuits. The Staff and its contractors reviewed these
submittals prior to the 1984 Staff SER. It can be assumed
that qualified reviewers were aware of the applications in
instrument circuits, and that the method of termination for
low-voltage contrel and instrument circuit penctration

assemblies was terminal blocks,

Were these terminal blocks addressed subsequently in the

same fashiion as were the States term.nal blocks?

(Love) Yes. In the January 1984 meeting, APCo explained the
mann.r in which instrument accuracies would be addressed in
the EOPs, Essentially, we planned to use the data derived

from the Wyle testing on States terminal blocks and apply it
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NF” letter transmitting the SER, dated December 13, 1984,
explicitly references APCo's February 1984 documented
discussion of this meeting as a basis for approv:l. The
Octobar 1987 Bechtel analysis ot the issue (APCo Exhibit 52)
as it evolved after the November 30, 1985 EQ deadline, was
available during the November 1987 audit, A separate
justificatirn for continued operation war also completed on
November 24, 1987, (APCo Exhibit 59). Thus, all of the
information made available adequately responued to the
Staff's questions and demonstrated gualification prior to

the end of the audit,

Moreover, we do not believe that, ever under 1987 standards,
IR data at peak LOCA temperatures was necessary or that
similarity to the Connectron blocks was unsupported. Also,
if this issue is alleged to be a documentat.ion [ssue, we
must reiterate that there vas sufficient documentation
available prior to the end of the audit. This would include
the October 1987 Bechtel similarity evaluation, and the
November 24, 1987 justification for continued operation.

(APCo Exhibite 52 and 59).

In your opinion(s), was the issue identified by the NRC

inspectors in November 1987 an issue APCo "clearly should

have known" pricr to the EQ deadline?
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that the required instrument be capable of surviving the
accident environment in which it is located for the lenath
ef time Jts sunction is reguired." Prior to the deadline,
APCo clezrly had a basis to believe that the instrumentation
did not need to be gualified for conditions in which it
would not be required to function. Further, based on the
discussions with the NRC Staff at the January 1984 meeting,
and the then current understanding of Reg. Guide 1.97, both
the NRC Staff and APCo reasonably concluded that the
instrumentation would be adegquate to perform intended

functions for design basis events.

What is your view of the safety significance of this issue?

(Lovn) For all the reasons stated above, this issue is not
significant. However, I think it is worth reiterating this
conclusion in terms of the instrumentation components and

systems affected by the terminal blocks at issue.

On page 20 (Q17, Al17) of his testinony, Mr. Jacobus states
that he never had complete details of al]l the components or
systems affected by these terminal blocks. Therefore, his
testimony does not show any correlation to
systems/components affected or to the relevant 10 CFR 50.49
performance requirements of terminal blocks in Reg. Guide

1.97 post~accident monitoring instrument loops.
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1,97 systems or components, making this a relatively low
gsignificance issue by the Staff's own methods for assigning
significance. Even for these systeme and components, there
is no instrument circuit terminal block performance
deficiency, and without a performance issue, there is no

safetyv significance.

CHICO A _/ RAYCHEM SEALS

Let's turn to th. violation concerning the Chico A/Raychem
seals on NAMCO .imit switches (violation 1.B.2). Are you

familiar with this issue?

(Love) Yeées, very.

What is a Chico A / Raychem seal? What function does it

serve”

(Love) Chico A / Raychenm seals are conduit entry seals which
were installed on NAMCO EA-180 limit ewitches at Farley.
The seals are designed to prevent moisture from entering the
‘mternals of the NAMCO limit switches under postulated high

energy line break or LOCA conditions.

Why were Chico A / Raychem seals installed at Farley?
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availability of qualification test documentation fc' Raychem
heat shrink materials, 1 discussed the nossibility of using
a Raychem cable breakout boot, made from nuclear guaiified
materials, as a limit switch conduit entrance seal with Bill
Dittman, a Raychem nuclear products appllicatior e1. .eer.
The response was positive and Bechtel, with input from
Raychem, prepared the information necessary for APCo to
procure the necessary Raychem cable breakout boots and
related materials manufactured from naclear gqualified heat

ghrinkable materials.

Could you please describe the configuration of the Raychem

seal as developed for this application?

(Love) Yes. There were two basic configurctions of the
Raychem conduit entrance ceal, Both configurations were
identical with the exception of the addition of the Chico A
seal ing compound in the later design (which is the design at

issue here).

Referring to Diagram 2, the seal assembly consists of a one
inch iameter threaded pipe nipple, Item 1, which Iis
threaded into the NAMCO limit switch conduit entrance. A
Raychem cable breakout boot, [tem 2, covers the end of the
pipe nipple cpposite to the limit switch and the four

electrical wires which travirse the inside of the pipe
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Ql28.

the sleeve agiinst Item 1, the clamp adds an additional
mechanical restraint to maintain the sleeve in its installed

position on the conduit nipple.

This configuration, as described and depicted in Diagram 2
with the exception of Item 5, was installed on the NAMCO
EA-180 limit switches, located inside the containment and
main steam valve rooms at Farley, which were .eguired to be
environmentally qualified pursuant to IE Bulletin 79-01B,
DOR Guidelines, and NUREG-0588, Category I1, The timeframe

for these installations was approximately 1980 and 1981.

Pid you change this seal design after the initial

installation?

(Love) The only chaage to this configuration, incorporated
after the initial installation of the switches and seals,
was the addition of Crouse-Hinds Chicoe A sealing compound
(also referred to as Chico A). As shown in Diagram 2, the
Chico A, Item 5, was installed in the 1 inch threaded pipe
nipple as a modification to the Raychem seals installed on
the NAMCO EA-180 limit switchu.3s included in the EQ program
and located inside containment. The Chico A sealing
compound was added, as further discussed below, to prevent
the possibility of breaching the Raychem cable breakout boot

seal integrity under high teanperature and external pressure
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availability of existing gqualification reports for the
WCSF~N type shrink tuking material used to manufacture the
cable breakout boots. These reports documented
environmental gqualification testing of the breakou* boot
material addressing all paranmeters: thermal aging,

radiation, steam/pressure/ temperature, and chemical sprays.

Also, the nuclear gqualified cable breakout hoot was
gualified by Raychem Report EDR 5033, dated April 1981 (also
numbered as Wyle Test Report No., 58442~2) (APCo Exhibit 60).
In this gqualification testing, the cable breakout boot was
applied to seal the end of a multi-conductor cable, The
material successfully passed the gualification testing and
the EQ test parameters enveloped the Farley-specific EQ
requirements for radiation, steam/pressure/temperature, and
chemical sprays. Based on this testing, the adequacy of the
Raychem material and cable breakout boot to withstand EQ
testing more severe than the postulated Farley EQ parameters
was demonstrated. However, this was only a portion of the

separate effects testing relied upon for gualification.

(Love) We also had knowledge of the following: (1) nen=-
nuclear and nuclear applications of the Raychem cable
breakout boot, (2) the NAMCO 1limit switch functional
requirements and physical and material design, and (3) the

plant interface regquirements of the NAMCO limit switches.
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55058). Mr, Wilson does not refer to this test report in
is testimony. This report did exist and was in the Farley

file system at the plant during the inspection in 1987.

The test specimens for these tests, which consisted of NAMCO
EA-180 limit switches with Raychem seals as depicted in
Diagram 2 (with no Chico A installed), were thermally aged
and submerged in 10 feet of 210°F water for 24 hours. The
test vessel, which was electrically heated with the
temperature thermostatically controlled, was fabricated by
APCo from 4 large stee. pipe piece with end flanges and a 10
foot stand pipe. During submergence testing, the electrical
insulation resistance of the limit switch conductors was
measured and the limit switch was actuated approximately
every 4 hours to demonstrate functional capability. The
limit switch functioned without anomaly throughout the
duration of the test. Upon disassembly, after submergence
testing, no evidence of any moisture incursion into the

limit switch existed.

Did the submergence test of the Raychem breakout boot, as
installed on NAMCO limit switches, address any qualification

factors other than submergence?

(Love) Yes. The test specimen used in the submergence test

was thermally aged. Also, contrary to claims by Mr. Wilson

-147~-
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in his testimony (e.g., page 6), electrical performance was

verified during submergence.

It was not necessary to test any environmental factors,
other than submergence because, as I stated previously, the
Raychem boot material was environmentally gqualified under
all other relevant conditions, including temperature,
radiation, pressure, and chemical spray. Raychem's
gqualification test report (EDR 5033, dated April 1981) (APCo
Exhibit 60) documented this conclusion for the type of
material used in the breakout bhoot. The submergence test
was conducted in order to simulate postulated flooding
conditions for the main steam valve room with design basis
feedwater line breaks, to gualify the NAMCO EA-180 limit

switch, Raychem seal and cable conductors for submergence.

Was Raychem involved in APCo's submergence testing of the

breakout boot material?

(Love) No, although Raychem was, in general, aware of APCo's
activities. 1In view of this new application of Raychem's
breakout boot, Raychem started exploring the marketability
of the material for the nuclear industry. In connection
with this marketing effort, Raychem started doing its own
testing on what was later called the NEIS seal assembly as

I mentioned earlier.
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of the boot legs, additional softening of the material in
this area due to simulated LOCA test temperatures coup.ed
with the material stresses imposed by the application of
simulated LOCA pressures resulted in the rupture of this

area by implosion.

You mentioned that APCo responded to Raychem's test results
by adding Chico A to the design and doing more tests. Can
you describe APCo's testing of this design addition in more

detail?

({Love) As soon as it became aware of the Raychem tast that
resulted in the boot rupture, APCo immediately instigated
further tests at Farley on the Raychem seal configuration
employed for the EQ NAMCO limit switches. This 1981 testing
at Farley, addressed in the December 30, 1981 Bechtel Test
Report, transmitted under cover numbered APCo/Bechtel AP-
6704, was included in the qualification files. (APCo

Exhibit 62).

In this testing, initial tests were performed on the Raychem
seal assembly without Chico A sealing comjound. Two test
runs were made and failures of the breakout boot occurred in
the same area, i.e., at the center of the boot between the
legs, as predicted by the Raychem NEIS testing. During

these tests, it became apparent that the test chamber

=150=



required modification to permit a more rapid temperature
evcursion in order to better approximate the design basis
accident temperature profile. Thus, the chamber was
modified to allow rapid insertion of the test specimen into
the preheated chamber. Subseqguent to this modification, a
third test specimen =-- identical to the first two -- was
tested. The third specimen also failed in the center of the

boot between the legs.

Having refined the test apparatus to closely simulate the
design basis accident temperature and pressure profiles, and
having confirmed through this initial testing that the
failure experienced at Raychem was alsc applicable to the
Farley-specific seal configuration, a fourth test specimen
was prepared which was identical to the first three, with
the exception that Chico A sealing compound \ 1s installed in
the pipe nipple as a backing to the Raychem breakout boot.
The fourth test specimen, for which gualification credit is
being taken, was subjected to the same test procedure and
temperature and pressure profiles as the third test
specimen. (Mr. Wilson, in his testimony at pages 9, 16, &nd
17, refers to the 45 minute heat up of the chamber and test
specimen. He apparently is referring to test specimens 1
and 2. However, the test which was credited in
gqualification was test specimen 4. This test did nct use

a 45~minute heat up.)
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focused on temperature and pressure effects and did not
relate to moisture, or any other environmental factors, as

these factors were not then in guestion.

Tce explain, the December testing addressed only the receni
Raychem failures. The issue raised by the Raychem test
failures was the susceptibility of the Raychem breakout boot
material to temperature and pressure when installed over a
pipe nipple; that is, the problem of implosion at the center
of the boot due to material softening and a lack of backing
support under these conditions. As T stated above, the
material was well qualified for all other conditions and the
breakout boot itself had been adequately qualified for
moisture, steam and chemical spray. As discussed earlier,
our prior submergence test of the Raychem seal installed on
a NAMCO EA-180 (APCo Exhibit 61) specifically demonstrated
that moisture intrusion through the seal would not be a
problem for postulated submerged conditions in the main
steam valve room, and there were no potential submerged
locations requiring qualification for submergence in the
containment. Since it had already been proven that the seal
(unbreached) prevented the incursion »f moisture, it was
only necessary to show that the seal, as reinforced with
Chico A, could not be breached due to temperature/pressure

effects.
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Q145.

It is also important to observe that on page 39 of the
inspection report, as quoted again on page 11 of Mr.
Wilson's testimony, there is an incorrec implication. The
Staff implies that after test specimen 3, which failed as
anticipated, APCo modified the test sequence for the Chico
test specimen. This 18 not true. Test specimen 4 was
subjected to the same, appropriate, pressure/temperature

profile as test specimen 3 ~~ and it passed the test,

In your opinion(s), did the test adeguately account for the
simultaneous application of peak pressure and temperature,

as would be expected during a LOCA?

(Love, Sundergill) Yes, the test achieved simultaneous
temperature and pressure peaks. Referring again to Figures
4 and 5, it is clear that the APCo test conditions enveloped
the Farley desigr basis LOCA temperature and pressure

profiles.

On page 16 of his testimony, Mr. Wilson states that in
reviewing the Bechtel test report (on the December 1981
t~sting), it appears tc him that the test specimens were
exposed to elevated temperatures for as long as 45 minutes
prior to the application of air pressure. This would, in
his estimation, not be conservative from a thermal shock

standpoint., What is your response?
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FF gardless of anvy failure mechanisms that Mr. Wilson can
postulate (guch a due to differences iIin temperature
expansion coefricients of the Raychem, steel, and Chico
components ¢f the seal), there were in the test no leakage
paths create. by differential expansion due to temperature

and pressure.

Also, on pages 12, 17 and 18 of his testimony, Mr. Wilson
identifies a vague concern related to differential thermal
expansion of the seal components and the possibility of the
compresson adapter bearing dov'n on the Raychem slewve.
However, Mr, Wilson's concerns are unsubstantiated and his
testimony ie& inherently illogical. IJn this testimony (at
page 17), Mr. Wilson acknowledges that the Raychem material
will shrin) during exposure to elevated temperatures and
also that the heat ccnductivity confficient of steel is far
greater than that for cements or plastics. It would appear,
therefore, that the conduit clamp should be expanding &s the
Raychem sleeve is shrinking, eliminating any concern about
the clamp cutting the Raychem material. 1In any event, no
such “gutting" anomaly was observed in the

pressure/temperature tests at Farley following DBA profiles.

The APCo pressure/temper-ture tests were not conducted in a
moisture/steam environment. However, leakage was monitored

during these tests by monitoring pressure leakage. There is
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no functional difference between testing for air leakage

versus stean leakage. Moreover, the limit eswitch assembly
with a Raychem seal Installed, as stated previously, was
sulk jectad to moisture in the piior subrergence “esting.
(Ar'7o ®vhibit 61)., The latter testing included testing of
electrical function in the submerged conditinn for a
simulated high enerqgy feedwater line break in the main steanm
valve room., 1In addition, all of the seal materials, as well
as the NAMCO limit switch and the electrical limit switch
cable which make up the switch assembly, were tested
separately to all required parametere including steam and

vhemical sprays.

Is it meaningful that qualification to NUREG~0588, Category
I, could not be based on the test results you have
described? The Staff made this contention in the inspection
report, citing the lack of specimen aging, the failure to
perform a complete test sequence on a single specinen, as

well as certain testing QA/QC deficiencies.

(Love, Sundergill, Jones) No. This is not a meaningful
finding. Qualification to NUREG~0588, Category I, was not
required for either Farley unit. For that .scawon, tha

comment in the inspection report is completely irrelevant.
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(Love, Sundergill) Nevertheless, we would like to point out
that Raychen's documented testing of the breakout boot
material addressed specimen aging. (APCo Exhibit 60).
Raychem also performed testing on a single sample. The
Chico A material is an inorganic compound, so aging is not
relevant, It also has the capability to withstand
temperature, pressure and radiation levels many times higher
than those postulated for Farley. As a result, pressure was
the only parameter which regquired testing for Chico A.
Neither factor was considered to be exacerbated by the
configuration of the APCo test set-up and both were,
therefore, not addressed in the testing. As for the so~
called QA/QC deficiencies, the testing performed by APCo was
conducted in accordance with QA/QC procedures and witnessed

by a QC Inspector and a QC Enginecr.

Do you agree that the data collected during the Chico
A / Raychem seal type testing was defective, given a lack of
seal leakage data, as the Staff contends on page 41 of ite
inspection report, and again on page 13 (item 2) of its

testimony?

(Love, Sundergill) No, we do not agree that the test data or
the test methodology was defective., As stated previously,
the applicable failure mode which would permit mristure

incursion, as experienced in Raychem testing, was due to a
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only illustrate classic "gas laws." 1In fact, at one point
near the end of the test seguence, a problem with the plant
air supply to the test chamber resulted in a temporary
pressure loss (0 psig) for a period of minutes in the test
chamber . During this loss of air pressure in the test
chamber, the leak detaction system gauge pressure indication
of 0.2 psig remained unchanged. 1If in fact the seal had
been experiencing small amounte of leakage, as the Staff
suggests, the leak detection pressure gauge should have
reflected the loss of air pressure in the test chamber. The
measu: 4 leakage pressure was not affected by the loss of
test chamber pressure because, as stated above, the pressure
ind.cations were not due to seal leakage, but rather, wers
proportional to the temperature of the air in the fixed
volume of the ieak detection system which was unaffected by
the loss of chamber air pressure. The Staff apparently
failed to consider these aspects of the test data whenl

reviewing the December 1981 Bechtel test report.

In the inspection report and in Mr. Wilson' testimony,
there is concern that adeguate measures were not taken to
maintain uniformity between the APCo tested Raychem/Chico A
seal configuration and the installed seal configurations.

Is this a valid concern?
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(Leve, Sundergill) No. The Electrical Tray and Conduit
Details and Notes, which are controlled documents, provided
the requirements for the field installation of these seals
and specified the details and procedures necessary for
constructing the seals in the plant. The procedures
contained in these documents also gave explicit instructions
on how to mix, measure, and install the “hico A compound
into the limit switches regardless of the installed

orientation of ‘he switch.

In Mr. Wilson's testimony, he acknowledges that he reviewed
four sheets of plant installation drawings during the
November 1987 inspection. He later states in his testimony
that during discovery in this proceeding, he reviewed
Bechtel drawing A-~177%41, "Joseph M. Farley Nuclear P.ant
Tray & Conduit Details and Notes," about 200 sheets, various
revisions (APCo Exhibit 66), of which only four sheets were
reviewed during the inspection. In his testimony, Mr.
Wilson states that he did not review this drawing in detail,
since it was obviously well after~the-fact and the vast

majority of it had notning to do with Chico A/Raychem seals.

In its entirety, Drawing A-177541, is a living, contreolled,
as~built document for Farley Nuclear Plant and, as such, in
its current revision will not appear the same in 1991 as it

did in the fall of 1987, nor as it appeared prior to the
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November 30, 1985 EQ deadline. However, all revisions are
maintainea for the life of the plant. The applicable pre~
November 30, 198F revisions were available for inspection at
Farley Nuclear Plant in November 1987, including a complete
copy of the latest applicable revision. These notes and
details at that time contained much more than four pages
related to the installation of Raychem/Chico A seals, and
specifically included the instructions for mixing,
measuring, and installing the Chico A cement into the seals.
These instructions were by no means "after-the~fact." Mr.
Wilson states that the details were not complete encugh to
ensure proper configuration and installation control when,
in fact, it appears that he has never reviewed the docunent
in its entirety or the proper revisions. We believe these
documents were more than sufficient to assure accuratc and

congisvent installation of the seals.

In addition, Mr. Wilson in his testimony raises some
specific concerns regarding various aspects of the
Electrical Tray and Conduit Details and Notes, These
concerns were clearly adequately addressed in the Details

and Notes and in the available supporting documentation.

On page 6 of Mr. Wilson's testimor ), he states that
sheet 23K still does not show the ..,chem keeper sleeve.

This issue is also repeated on page 10 (A9) and page 26
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(Al6). Sheets 238 and 23P provide the Raychem part number
for the cable breakout kit (NCBK~04~04). This kit nunber
includes the keeper sleeve. Raychem installation
instructions were packaged with each kit. Therefore, it was
not necessary for, nor the intent of, this detail to provide
a complete pictorial representation of the Raychem breakout

kit subcomponents.

In his testimony, Mr. Wilson states on page 7 (A8), that
there was, "inadequate definition of test specimen design
and assembly, and its osimilarity to installed plant
equipment " on page 14 (A%9), item 1, that, "Drasing A=~
177541, sheet 238~1, Rev. 0, does not control the minimum
guantity of Chico mixture" and that "since the Chico mixture
is injected through the side of the limit switch into the
assembled Raychem boot and conduit, using a hypodermic
syringe and tubing, the technician cannnt easily see when
the seal cavity is filled." On pa=e 23, Al4, item 2, Mr.
Wilson states that, “"[F)irst, the design specifications for
both the plant egquipment and the Bechtel test specimen care
incomplete in that the compression fitting part number (and,
in some instances, the vendor) was not specified, tonw
configuration of Chico cement in the seal was not
controlled, the drawing numbers given in the test report
were discrepant with plant drawings provided to the

inspector, etc." Mr. Wilson continues on page 24, that,
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"[8)econd, no evidence has been provided that Raychem design
and installation instructions such as usage (diameter) range
and surface preparation were followed." He also found on
page 24: "Chico cement . . . was later added via veterinary
syringe and tygon tubing; it is hoped that this crude

assembly technique would not be continued."

Mr. Wilson's statements are not substantiated. The
Raychem/Chice A test specimen qualified by the Decemper 30,
1981 APCo test was constructed using Raychem cabln breakout
kit NCBE~04~04, which as noted above included installation
procedures. In addition, it was constructed using sheets
238~1 and 238-2 of drawing A~177541, which provided
procedures for mixing and installation of the Chico A
cement, including the quantity of cement and the method of
application (a veterinary syringe with tygon tubing, which
we do not believe to be "crude"). The Details and Notes
assured duplication of the process followed during the test
and therefore provided the means to control the similarity

of the test sample to the installed plant egquipment.

Urder thaeve instructions the seal cavity would be observed
during installation. 1In addition, Drawing A-177541, sheets
238~1 and 238-2, also specvifically provided instructions to
remove limit switches mounted in positions which did not

allow vertical installation of the Chico A cement to allow
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1981) (also numbered as Raychem Report EDR 5033),
APCo/Rechtel AP~67504 (documenting the December 1981 tests),
Bechtel 2BE-~1049-3 (documenting APCo's submergence tests),

and SWRI Project No. 03-4974-001 (February 1979)

(documenting radiation qualification of Chico A). DOR
guidelines and NUREG~0588, Category 11, specifically
approved the use of tested materials plus partial testing
II and analysis. Accordingly, these documents together clearly
l demonstrated that the Chico A / Raychem seal was

environmentally qualified as of November 30, 1985.

Q151. 1Is this documentation adequate, in your view, to satisfy the

requirements of 10 CFR 50.4¢7

A (Love, Sundergill, Jones) Yes. Based on the content of the
documents in “he EQ files, a reasonable engineer, familiar
with environmental gqualification and the functional
requirements of the seals, would recognize that the Chico
A/Raychem seals installed at Farley satisfied the
requirements of 10 CFR 50.49, not only today but also as of

November 30, 1985.

In Mr. Wilson's testimony he states that the Farley design
was "novel." We agree. It was a unigue design,
specifically developed to achieve a qualified seal as soon

as possible. We feel it was incumbent upon the Staff in
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Q152.

1987 to exercise extre effort to review designs with “hich
they ave unfamiliar, rather than simply dismissing them in
a prejudicial fashinn (apparently in favor of later, more
widely available c¢. .ercial designs). If that effort had
been extended, in an unbiased fashion, we feel that the
Farley seal design would have been found to be acceptable,

and acceptably documented.

Were the alleged documentation deficlencies identified in

the NOV safety significant?

(Love, Sundergill) No. We believe these seals were fully
gqualified; however, given our technical conclusion that, at
a minimum, the seals were qualifiable, any documentation
deficiencies were insignificant from a safety perspective.
Moreover, with respect to documentation, what we se~ here is
a new standard that really seems to call feor u ¢ 8
(and document our response to) any concern that any
inspector might articulate ~- before a concern is
articulated. We could have addressed documentation
"deficiencies" here by supplementing the file with existing
information. The documentation "deficiencies" were not

significant from an EQ perspective
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ViI.

2154,

In your opirien, did APCo clearly know or should it have
known, as of November 30, 1985, that the Farley Chico

A/Raychem seals were in viclation of 10 CFR 50,497

(Love, Sundergill, Jones) Based on our previous testimony,
the answer is no. We have maintained, even prior to the EQ
deadline, that these seals were fully gqualified (no natter
what the definition of that word). That remains our
posi ien. 1In this light, there was absolutely no basis upon
which the licensee could have known that these seals were

not environmentally qualified as of November 30, 1985,

LIMITORQUE MOTOR QOPERATORS

A. T-Drains

Please briefly describe this issuve.

(Sundergill) The Notice of Vicolation cited several reasons
for lack of qualification of Limitorgue motor-operated
valves (MOVs). One of the reasons was that at Farley
certain MOVs did not have T-drains installed. 1In essence,
th~ NRC Staff interprets Limitorque Teut Report BOO58 (APCo
Exhibit 67) as reguiring T-drains because the MOV sample
tested had T~drains installed. The Staff in the Order

relies on this test report for the proposition that
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Q157,

Al

into the meval housing of tre Limitorgue notors. 't is
approximately 1 inch long and 1/2 inch in dianeter. A hole
about 1/8 inch in diameter is drilled through the ¢lamater
of tha plug about 1/8 of an inch from the unth.eaded end.
A second hole of thn same diameter as the f.rst hole is
drilled along the plug axis from the threaded end to a point
wvhere it intersects the hole drilled along the plug
diametey. These two holws form tae T vonfiguration whizh

gives the drain its designation

1~ goneral, what i= the purpose or function of a T-Arain

installed in a Linmitoraus MOV?

Sundergill) “he basic ftunction of a T-drain, installed in
a Limitoroue motir opevator, would be to provide a pathway
fer woisture d4dvainage from the notor housing of the

astuator.

Did APCc install T-drains on the Limijtorque actuators inside

contalnmeny av Ferley?

(Sundergill) No.
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Q159.

Q160.

Then what is the basis for gqualification?

(Sundergill) Limitorque had qualified its actuators both
with and without the installation of T-drains.
Specifically, Limitorque Test Report 600148 (APCo Exhibit
68) documents the gqualification of Limitnrque actuators
witiicut T-drains while Limitorque Test Report 600456 (APCo
Exhibit 69) qualifies the compor¢nts with T-drains. Both of
these reports envelope Farley accident conditions.
Therefore, it is acceptubie to install Limitorque motor
operators wit. or without Tvdrairs, bdecuuse Limitorque has

tested and qualified viem buth ways.

Did Test Reporte 400198 and 607456 mention [+~drains?

(Sundergill) No Neither of these reports originally
mentioned whether or not T-drains had been installed in the
tested sample. This is an indi:ation of the importance
Limitorque attached to the issue at the time -- namely, it
did not see¢ fit to mention the T-drains at all.
Nonetheless, during the first round EQ inspections, the
staff inspectors began focusing on this issue at many
facilities. They apparently viewed it as an undocumented
variation in the installed configuration., This was a new

issue that clearly evolved after the EQ deadline.
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My conclusion ies further supported by Mr. Levis' testimony
in which he reports that he called Limitorque and "asked if
T-drains were required." Staff testimony at page 8. 1In
response, he was informed by the vendor that if the
Limitorgue operators were configured for T-drains, then they
"should" be installed. Limitorque did not tell Mr. levis
that T-drains were "required" to be installed. 1 suspect
that the Litimorque recommendation was offered more as a

maintenance matter than as a qualification matter.

What about Limitorgque Test Report BO0OS8? Mr. Merriweather
of the NRC staff claims that section 6 of the report
"requires that T-drains be installed to accommodate the
extreme temperature and pressures of Zdesign basis event

environment." Staff testimony at p. 7. 1Is he correct?

(Sundergill) No. Even though Test Report B0058 gualified
actuators with T-drains installed, it does not conclude,
state or prove that the lack of T-drains is a fatal
omission. Test Report 600456, which is a part of Test
Report BO058, did have T-drains installed during accident
testing. However, Test Report 600198, which was performed
prior to Report 600456, did npet have T-drains installed.
The latter report was in the Farley EQ files at the time of
the Farley EQ audit and had been in general circulation

since its issuance in 1969,
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Evidence was presented tc the NRC inspectors at the time of
the audit which verified that Test Report 600198 was
applicable to Furley. Specifically, in late 1985 and early
1986, the Nuclear Utility Group on Equipment Qualification
(NUGEQ) explored the T~drains issue as a generic industry
matter. They determined from Limitorgue that Test Report
600198 involved MOVs without T-drains and Test Report 600456
inveolved MOVs with T-drains. This information was made
available to the industry by NUGEQ., An April 1986 NUGEQ
report entitled, "Clarification of Information Related to
the Environmental Qualification of Limitorgue Motorized
Valve Operators," documented this position. (APCo Exhibic
70). On page 7 (footnote 3) of that report, NUGEQ states,
"[tihe omission of T-drains in other situations will not
necessarily prevent proper actuator operation or violate
environmental gqualification." The same footnote goes on to
state that the lack of T-drains is acceptable provided
"[tlhe required environmental parameters are bounded Dby
other reports (e.g., 600198, B003 or F~C3271) which did not
utilize T-drains." During the Farley inspection we provided
proof to the inspectors that Test Report 600198 bounds the

accident conditions at Farley.

Again, is noteworthy that the installation of T-drains on
tested actuators was only disclosed in conversations with

Limitorque. Installation of T-drains is not revealed
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Ql65,

Ql66,

April 1986, NUGEQ produced its report J.scussing various

aspects of Linmitorque qualification. (*PCo Exhibit 70). 1In
that document, NUGEQ concluded that if the Test Report
600198 test parameters envelope plant-specific parameters,
then it is acceptable to¢ install actuators without T-drains.
The WUGEQ report alsc specifically states (at page 6) that
Limitorgque does not recommend T-drains for MOVs tested
without T-drains. The NUGEQ document was in the Farley EQ

files at the time of the inspection.

Was the documentation in the EQ file at the time of the
audit sufficient for a "reasonable engineer" to ascertain

gualification?

(Sundergill) In my opinien, it was. This was simply not a
significant issue. The Limitorque test repoirts and NUGEQ
information should have been more than sufficient to address

this issue.

Turning to Test Report 600198 (APCo Exhibit 68), Mr.
Merriweather has testified that it does not bound the
environmental parameters of the design basis accident
postuiated for Farley. Staff Testimony at p.10. Do you

agree?
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Qlése.

conditions. The NUGEQ document was a published report which
reflected industry thinking in the November 1985 timeframe.
As such, the Staff should have been awvare of i\ and the
acceptability of our argument should not have been
gquestioned -~ save for a verification that the Arrhenius

calculation was numerically correct.

The NUGEQ document was subsequently revised in 1989, but the

pertinent section on T-drains remained unchanged.

Tht SBtaff also questions APCo's reliance on Test Report
600198 because of its concern that "the long term affects
[sic) of moisture intrusion were not adequately addressed as
the tested versus installed configuration with espect to
orientation and conduit system differ . . . ." Staff

testimony at p.6. Is this concern valid?

(Sundergill) Again, this concern is not valid. In addition
to his primaty concern about the 7/30 day differential, Mr.
Levis' testimony also focvuses on the moisture intrusion
issue described in your gquestion. This concern derives from
an incidental comment concerning our supposition that T~
drains possibly formed the primary source of water entry
inteo the actuator and motor. While we still hold that this
supposition is valid, it was and is by no means our main

argument. As stated before, our main argument 1s based on
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Limitorgue valve operators at issue. Staff testimony at

p.9. Is this issue as far-reaching as Mr. Merriweather
implies?
(Sundergill) No. Mr. Merriweather has included some

systems in his testimony that were shown by analysis a not
requiring T-drains. Mr. Levis has adopted the following

portion of the inspection report in his direct testimony:

"During the course of the inspection the

team was presented with additional

information by the licensee to justify

their installed configuration. The team

was satisfied with the information

presented for these MOVs which had a short

te™m operating requirement."
Staff testimony at p. 6. Thus, several systems identified
by Mr. Merriweather in his list have already been accepted
by Mr. levis as short-term acting devices not requiring T~

drains.

To put this issue into proper focus, it is instructional to
view its overall extent., There are 20" MOVs on the Farley
Master List (for both units). Of this total, 144 are
located outside of the containment or main steam valve room
(MSR) and therefore do not see moisture. Consequent.y,
there are only 64 MOYs ins. “llaa in the MSRs or in the
containments that could see . moisture environment, An
operability analysis was performed for these MOVs (32 per
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BB St TR

draing, it is reasonable to infer that they either weve not
considered to be an issue or were not considered to be

signiricant.

In addition, the HRC Staff issued a second inspection report
on January 15, 1981, detailing the results of an inspection
conducted by 71.D. Gibbons at Farley on December 2-5, 1980,
(APCo Exhibit 11). The inspection report specifically
called out 12 Limitorque MOVs which were inspected for
proper installation and overall interface integrity. ld. at

pages 2-~4. No violations or deviations were identified.

To the best of your knowledge, did the Franklin Research

Center ever evaluate Limitorgue Test Renort 6004567

(Sundergill) Yes it did, In TER-C5257-509, Franklin
evaluated Limitorque Test Report 600456, which included T~
drains in the test configuration. (APCo Exhibits 16 and
17). Franklin did not identify T-drains as being a
significant issue at the time. The NRC's Lecember 1984 SER
(APCo Exhibit 21) then accepted APCo's positions reseolving

all Franklin TER deficiencies.

In your copinion, did APCo clearly know or shculd it have

known as of November 30, 1985, that the installation of
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Q175.

Q176.

these terminal blocks inside the Limitorgue MOVs. The MOVs
had been procured directly from Limitorgue -- there was no
indication of a need to conduct walkdowns involving

disassembly of these operators.

Were th e MOVs m2) . fied when they were procured from

Limitorque?

(Jones) Limitorque MOVs in general were qualifiea.
Limitorque provided the motor operators with qualification
documentation. (APCo Exhibit 71). The test report (Test
Report B0119) supported qualification of all subcomponent

parts including terminal blocks.

Isn't it true then that APCo did not walk down the installed

MOVs?

(Jones) Yes, that is true. As discussed above, it was not
the practice prio: to the EQ deadline to walk doewn all
installed eguipment, absent some indication of a problem.
This would have been particularly true with equipment
procured as qualified directly from the vendor. Also, even
if walkdowns had been conducted, disassembly to inspect

internal subcomponents would not have been the norm.
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Ql86,

Ql87.

Was the condition of the four transmitters with low silicone

oil safety significant?

(Sundergill) No. The Staff accurately describes the
function of the containment sump level indicators on page 6
of its testiiony on GEMS level transmitters. Nevertheless,
it erroneously leaves one with the impression that the GEMS
indicators were the only items of equipment capable of
performing the described function. This is incorrect. If
any of the four transmitters failed to function, there still
would be no adverse safety consegquences. These Jlevel
transmitters provide only a redundant indication for
transfer from the injection to the rec.rulation phase. The
Reactcr Water Storage Tank level indication is the prima.y
means to serve this function. The latter indicatior is
provided by redurdant Class IE devices which are not located
in a harsh environment and conseguently their functionality

will be unaffected by accident conditions.

Was the silicone oil level deficiency a condition APCo
"clearly" shculd have been aware of prior to November 30,

1985?

(Sundergill) In my opinion there is no reason why APCo
“"clearly" srould have known of this deficiency through its

EQ program. Again, this issue goes back to APCo's reiiance
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Q188.

on installation instructions to assure that installation
would be consistent with qualification documentation. I
believe APCo's practice was fairly typical. Also, there is
again a suggestion from the Staff that the scope of
walkdowns conducted prior to the EQ deadline was not
sufficient. However, viewed in proper context, APCo's
practices were not out of the norm or otherwise

unreasonable.

In particular in this case, any walkdowns conducted
necessarily would have involved removal of eguipment covers
in order to observe fluid level. While today this wight
seem to be good practice, this simply wasn't being done in
EQ walkdowns prior to November 30, 1985, As we stated
earlier, walkdowns we:: geared toward assuring a correlation
between installed equipment (make and model) anu
gualification documents. Installation and maintenance were
addressed by separate instructions and procedures and were

no. part of the 10 CFR 50.49 program.

PREMIUM RB GREASE ON FAN MOTORS / ROOM COOLERS

According to the NOV (Vieclaticon I1.C.4) and the direct
testimons of Mr. Paulk and Mr. Luehman, APCo viclated 10 CFR
50.49 by not having documentation in its EQ files

demonstrating qualificatica of Premium RB grease for use in
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instruction. Was it Joy or Reliance? 1In any event, after
considerable effort in trying to resolve this issue, we
contacted Mr. Mike McGovern of Reliance, the manufacturer of
the motors for both *he containment cooler fans and the room
coolers. Mr. McGovern sent us Instri.ction Manual B-~3620-19,
dated March 1989, for the room cooler fan mitors: this
revision of the manual contained the special instructions
mentioned by Mr. Paulk in his testimony. The information
was as stated by Mr. Paulk except, significantly, the
reference was a recommendation, not a 1ecquirement, and there
was no mention of impact on gqualification. Moreover, we
have not yet been able to ascertain the date this vendor
recommendation first appeared. 1t did not appear in the
prior version of the Instruction Manual immediately

available to us (B-3620-8).

The revision of the Instrument Manual referenced by Mr.
Paulk is noteworthy in one particular other than as noted by
Mr. Paulk. On the same page of the Instruction Manual as
the information Mr. Paulk referenced, is a 1list of
recemmended lubricants. Texaco Premium RB is included on
that list along with Chevron SRI-2. At least by 1989,
Reliance was in agreement with the 1985 APCo conclusion that
Chevron SRI-2 and Texaco Premium RB were equivialent

lubricants for use in their equipment.
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Al Love, undergill, Jonet Y €




