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FPROCEEDINGSESE
(9132 a.m; ]
JUNGE BOLLWERK: Good morning, everyone, Why
den’t we be meated so we can get on our way,
A preliminary procedural matter 1 would like to

take up with Mr. Miller, is the guestion of physical

exhibits that you presented us with., What we need are two
of each, And 1 think we have two of the S-to=-] splices, and

two of the V~splicee. What we only have is one T=drain, if

you intend to identify that and put that into evidence as

well,

MR, MILLER: We ¢an get you another Tsdrailn.

JUDGE BOLLWERK: Okay. And the way 1 would like,

if possible, to have these -~ 1’11 use the wvord "processed"

«= {f we could get some kind of a tag that would fit with

our exhibit stamp. And also some kind of a large envelope

for each one, meaning we would need six == in other words,
one for each one that we can also stamp with our exhibit
stamp.

1f you could do that, we would appreciate it,
That will, hopefully, keep everything together,

MR, MILLER: We can do all that,.

MR. BACHMANN: Judge Bollwerk, the staff would
also like one of each, with an indication that they are

identical to the ones being presented into evidence.
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JUDGE BOLLWERK: Okay. Can you preduce one for
the statf, as wvell?

MR. MILLER! We’ll have to ask for some time on
the S«to=-1. But 1 think that those ate the only two we have
made up., But we'’'ll gev another one made up. 7 d don’t ve
have extra ~+~ we’'ll have to get them made up, 1 guess.

JUDGE BOLLWERK: Okay.

MR. BACHMANN: We would like to have those prior
to == if this is going to be admitted into evidence == prior
to the rebuttal testimony, in sufficlient time for our people
to be able to use those, to examine them, and perhaps use
them in the rebuttal,

JUDGE BOLLWERK: All right,

MR. MILLER: We can do that.

JUDGE BOLLWERK: All right,

MR. MILLER: A couple of housekeeping matters:
We've now taken reduced versions of Exhibit 92, to conform
them to the larger version, and are prepared to offer them
into evidence at this time.

JUDGE BOLLWERK* All right,

MR. MILLER: We move the admission of Alabama
Power Exhibit 92,

JUDGE BOLLWERK: Which has previously been
identified as your time~line?

MR, MILLER: Yes, sir.
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(Alabama FPower Company
Exhibit 92 was identified
for the record.)

JUDGE BOLLWERK: Any objection from the staff?

MR, BACHMANN: No objection.

JUDGE BOLLWERK: All right. Alabama Exhibit 92 1is
received into evidence,

{Alabama Power Company
Exhibit 92 was received
into evidence. )

MR, MILLER: We have something of a procedural
senafu, As it turne out, Dr. Bolt came to Washington., Our
best explanation was he had gotten hie tickets. He hag his
wife, and he decided that he would just come and go
sightseeing. It is absolutely unfair to the staff, because
the person who is going to cross~examine has gone off to do
something else. And we’'re going to stand by all that we
sald on that,.

And we will just continue with what we agreed to,
unless the Board waiuie to bring him out here, Whatever
anybody wants to do, is fine with us, He called us last
night and said: WwWell, I’'m here,

JUDGE BOLLVWERK: Let me ask the staff if they have
any thoughts one way or ths (ther, about what they’'d like to

do with Dr. Bolt?
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MR. BACHMANN: To the extent that the Board has no
questions for Dr. Bolt, we would be inclined to just proceed
as usual and not put him on the stand as agreed prior to
this.

MR. MILLER: That's fine with me.

JUDGE BOLLWERK: All right. And you’ll have an
affidavit, ther, from him regarding his testimony?

MR, MILLER!: Yen, sir.

JUDGE BOLLWERK: All right. Why don‘t we go ahead
and do that, then.

MR, MILLER: All right,

JUDGE BOLLWERK: 1 hope Dr. Bolt is enjoying his
time in Washington,

MR. MILLER: We can tell Dr. Bolt that he can take

JUDGE BOLLWERK: At the expense of Alabama Fower,

MR. MILLER: That's exactly right.

Would you mind pagsing that down, please, sir.

JUDGE BOLLWERK: All right. Any other preliminary
matters that we need to take care cof this morning?

I1f not, I think we have the last staff panel on
Chico A/Raychem Seals?

MR, HOLLER: That’s correct, Judge Bollwerk.

The panel, on behalf of the NRC staff concerning

the Chico A/Raychem Seals is seated, I note that Mr,
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| Luehman has been sworn in, but Mr. Wilsen has not, |
. N Whereupon, |
| 3 JAMEE G. LUEHMAN
| “ and
, 5 RICHARD C. WILSON |
6 were called for examination concerning Chico A/Raychem Seals |
| 7 by counsel for the Nuclear Regulatory Commission staff and,
| B having been first duly sworn, were examined and testified as
G ‘ollows:
10 DIRECT EXAMINATION
1l BY MR. HOLLER:
12 C 1 would ask if each member of the panel would _
. 13 state their name and current position?
14 A [Witness Wilson) Kichard C. Wilson, Senior ;
15 Reactor Engineer, in the Offenaer Inspection Branch of NRR, ﬂ
16 A [Witness Luehman) James G. Luehman, Senior :
7 Enforcement Specialist, Office of Enforcement,
18 Q 1’11 ask the panel: Doeés each member have before
19 him a copy of the testimony of Richard €. Wilson and James
20 G. Luehman on behalf of the NRC staff concerning Chico |
| 21 A/Raychen Seals? !
22 A [(Witness Wilsen) Yes. |
| 23 A (Witness Luehman) VYes, 1 do. '
! 24 Q I would ask you if each of you has participated in
25 the preparation of this document?
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A [Witness Wilson)" That should also change, from
guestion 11, to guestion 8.

And finally on page 29, there are two deletions:
the Sth line from the bottom, Delete: There was no initial
temperature ramp in the Bechtel test.

The next line, delete: Over a period of as long
ag 45 minutas.

And that’s all of the changes that 1 have,.

JUDGE MORRIS: 1If I may ask a guestion on page 13,
Mr. Wilson, in the first line of the paragraph labeled (¢),
is failure the correct word there?

WITNESS WILSON: Fallure is the correct, The word
before it is incorrect. Increases should be increase.

Thank you, Dr, Morris, that is another typo.

JUDGE BOLLWERK!: I’'m sorry. Ceould you give me the
first one that you had again? 1 missed it., The very first
correction you had, sir?

WITHNESS WILSON: On page nine?

JUDGE BOLLWERK: That'’s correct.

WITNESS WILEON: The eighth line from the bottom.
The line begins: "Did not simulate the initial thermal
ghock of the LOCA." Then delete the next phrase: "Did not
apply pressure durinyg the specimen heat-up period."

JUDGE BOLLWERK: Thank you.

WITNESS WILSON: Dr. Morris, you are correct in
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your guestion., 1 think both of those words are wrong. It
should read the glow initial temperature increase fails to
sinulate.

JUDGE BOLLWERK: Let me understand that. It
should read the slow initial temperature increase fails to
sinulate?

WITNESS WILSON: Yes, Correct.

BY MR. HOLLER:

Q Mr. Luehman, do you have any correctiong to the
testimony?

A (Witness Luehman] No. I do not.

Q Okay. At this time ] will ask each member of the
panel, with the corrections made, is the document before you
testimony of Richard C. Wileson and James G. Luehman, on
behalf of the NRC staff concerning Chico A/Raychen seals
true and correct to the bast of vour knowledge and belief?

A (Witness Wilson) Yes, it ism.

A (Witness Luehman) Yes, it is.

MR. HOLLER: The staff moves to bind inte the
record the testimony of Richard G, Wil.on and James G.
Luehi in on behalf of the NRC staff concerning Chice A/
Raychem seals as is read,

JUDGE BOLLWERK: Any objection?

MR. MILLER: No objection.

JUDGE BOLLWERK: Then the testimony of Richard C.







UNITED STATES OF AMERICA
NUCLEAY. REGULATORY COMMISSION

In the Matter of

Docket Nos. S0-348.Civp

ALABAMA POWER COMPANY $0-364-CivpP

(Joseph M. Farley Nuclear Plant,
Units 1 and 2)

T Tt S N ' —' N

(ASLBP NO. 91-626-02-CivP)
TESTIMONY OF RICHARD C. WILSON AND JAMES G. LUEHMAN
ON BEMALF OF THE NKC STAFF CONCERNING CHICO A/RAYCHEM SEALS
Q!.  Swte your full name and current porition with the NRC.
Al.  Richard C. Wilson, Senior Reactor Engineer, Vendor Inspection Branch, Division of
Reactor Inspection and Safeguards, Office of Nuclear Reactor Regulation

James G, Luehman, Senior Enforcement Specialist, Office of Enforcement.

Q2 Have you prepared a copy of your Professional Qualifications?

A2, (Both) A copy of each of our Professional Qualifications iy included in Staff Exh. 1.

Q3 What is the purpose of your testimony?

A3.  (Both) The purpose of our testimony is (o support the Staff's position regarding the
violations of the environmenta! qualification (EQ) requirements for the Chico A/Raychen
Seals at the Farley nuclear plant as set forth in the Notice of Violation (NOV), dated
August 15, 1988 (Swaff Exh. 2), and the Order Imposing a Civil Penalty), dated August

o1, 1990 (Swff Exh. 3).
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others such as transmitters, and (2) instrument accuracy.

What are the EQ requirements that the Staff alleges were violated?

10 CFR 50.49 (f) and (k), respectively, require in part thai (1) each item
of electnc equipment important 1o safety shall be qualified by testing of,
or experience with, identical or similar equipment, and that such
qualification shall include a supposung analysis 1o show that the equipment
‘0 be qualified is acceptable, or (2) electric equipment important to safety
which was previously required to be qualified in the accordance with
NUREG-05E8 (for comment version), Category 11, "Interim Staff Position
on Environmental Qualification of safety-Related Electrical Equipment”
need not be requalified to 10 CFP $0.49. NUREG-0S88, Category 11,
Section S.1(1), states in part that, *the qualification documentation shall
verify that each type of electrical equipment is qualified for its application
and meets its specified performance requirements, and data used (0
demonstrate the Qualification of the equipment shall be pertinent o the
application and organized in an auditable form *

Contrary 1o the above, from November 30, 1985 until the time of the
inspection which was completed on November 20, 1987

: APC did not document qualification of the Chico A/Raychem seals
used for limit switch and solenoid valve cable entran: * seals in that
the available file was incomplete and test data and supporting
analysis provided by the licensee was insufficient 10 demonstrate
qualificavon. Specifically, the 12sting performed did not consider
possible chemical interactions and the temperature profile used in
the testing did not simulate the initial thermal shock of a loss of
coolant (LOCA) transient.

(Both) The EQ requirements and the nature of tie violations are stated in the NOV, page
2, under the heading *Violations Assessed A Civil Penalty® (Violation 1.B.2) as follows:

What was your role, if any, in the November 1987 inspection referenced in the NOV?
(Wilson) I was ihe NRC assistant team leader, with responsibility for two review areas:
(1) solenoid valves, limit switches, and cable entrance seals for these components and

In both areas 1 personally
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reviewed files and also interfaced with other members of the NRC inspection team. The
plant walkdown inspection during the week of November 2, 1987 had revealed
unconventional cable entrance seals, and virtually all other licensees had replaced in-
containment instrument terminal ulocks with environmentally qualified splices years
earlier. Since 1 was the senjor headquanters inspector on our tcam, the team leader and
| agreed that 1 would address these areas because they had potential to be the most

challenging and difficult review areas

Did vou inspect the qualification files for the Chico A/Raychem cable entrance seals used
at Farley?

(Wilson) Yes, o the very limited extent that such files existed. 1 also asked guestions
and ronducted interviews 10 attempt to obtain additional information concerning the

design and gualification of the seals.

What do you recall regarding the information you reviewed 10 support qualification of
Chico A'Raychem cable entrance seals used at Farley?

(Wilson) When | began review of the Chico A/Raychem seal qualification Curing
Wednesday, November 18.~19l7. 1 asked for all of the file information. 1 can recall
initially only being given a portion of the 1981 Bachiel test report (Staff Exh. 33).
Within the next day 1 believe that the licensee provided the remainder of that report;
Wyle report $8730 (Swf Exh. 34); Raychem repon EDR-6063 (Staff Exh. 35),

information relating 1o the Southwest Research Institute tests; and four sheets of a plant



installation drawing. 1 do not recall any additional written material. In response 1o
questions, general information regarding the scope of use of the seals and an
unsatisfactory hand-written attempt 1o explain the response of the leakage pressure
instrument during the Bechtel test were provided. During discussions, considerable
additional information was conveyed including the position of the Raychem keeper sleeve
in the seal.

Totall, lacking was any wntien docementation of the plant application
requirements, companson of tes' conditions and specimen designs with plant conditions
and eguipment, and the other elements of any documentation of environmental
gualification.  Simply stated, even if there vere a basis for qualification, it was not
documented. Even worse, the information provided in writing and orally ¢learly could
not support qualification, no matter how it was assembled.

During discovery in this proceeding, APCo provided a two-inch thick qualification
file for the Chico/Raychem seals containing the following:

(#) Table of Contents, undated but showing Revision §, (Staff Exh. 36)

(b) System Component Evaluation Worksheet (SCEW sheet), Bechtel sign off
November 30, 1987, no APCo signature, (Staff Exh. 17)

(¢) Environmental Quaiification Report Evaluation #29G, Revision 3 dated
March 23, 1988 (Iniual APCo sign off bears November 18, 1987 date, but this document
was never shown 1o the NRC to my knowledge until discovery in 1991; further, it is
iradequate to document qualification as noted below), (Swaff Exh. 38) -This evaluation

1s riddled with flaws; e.g., where section 1.]a and the table in Attachment 2 address
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whether tust pressures envelop plant LOCA pressure, test pressures of 66 and 74.7 psig
are cited, both in excess of the  ‘ant LOCA peak of 48 psig, but the peak pressure for
the Chico cement steam test by SWRI of only 30 psig was not cited, even though page
% of the attachment to APCo's January B, 1988 letier states without further substantiation
that *Chico A alone provides a pressure seal inside the conduit nipple.” The evaluation
also states in section 1.3 that the Chico compound is protected from chemical spray by
the Raychem sleeve; that has not been demonstrate 3.

(¢) Wyle report $8442-2 (Staff Exh. 39)

(d) The 1981 Bechte! test report for rarley (Swaff Exh. 33)

(e) The Southwest Research Institute test package for Chico cement (Staff

Exh. 40)
(f) Raychem Report No. EDR-5040, “Analysis of H .t Aging Data on -52

Molding Matenal to Determine Pre-Aging Conditions For Nuclear Qualification

Testing." October 15, 1981, (used as a basis for aging evaluation of Raychem material)

(Staff Exh. 41)
(g) Bechte! letter 10 APCo dated March 11, 1987, referencing a February 10,

1987 letter from Crouse-Hinds, the Chico cement supplier, stating that the Chico A

compeund was essentially unchanged over the previous 15 years, (Staff Exh. 42)

(h) Bechtel drawing A-177541, *Joseph M. Farley Nuclear Plant Tray & Conduit

Details and Notes, about 200 sheets, various revisions, (Staff Exh. 43) -- The NRC

inspector particularly noted sheets 23K, 238, and 23U, which had been provided dunng

the inspection in response 1o requests for plant installation drawings.

Sheet 23K,
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Revision 3 dated August 16, 1989, had been comipletely redrawn and did not show either
earlier versions nor descriptions of changes (sheet 23K still did not show the Raychem
keeper sleeve). Sheets 23S-1 and 235-2 were both voided in Revision 1 dated
August 16, 1989 Sheets 23U and 23U-1 apparently were redrawn in Revision 1 with
no date shown and then voided in Revisions 2 and 2 respectively. Although the NKC
inspector did not review this drawing in detail, since it was obviously well after-the-fact
and the vast majority of it had nothing to do with Chico A/Raychem seals, sheet 237 was

noted 1o be applicable,

What were your findings regarding qualification of Chico A/Raychem seals”
(Wilson) The deficiencies in APCo’s attempted use of each test report they have cited are
summarized below. In this listing, “deficiencies and discrepancies” refers 1o APCo’s
attempted use of the test report, and not necessarily 10 the test report per se.

2 "QUALIFICATION TESTING OF RAYCHEM ENVIRONMENTAL SEALS
FOR ALAEAMA POWER COMPANY JOSEPH M. FARLEY NUCLEAR PLANT,”
Bechtel. December 30, 1981, transmitted by Bechtel letter AP-6704 10 APCo dated
December 31, 1981,

Major deficiencies and discrepancies: no steam or other moisture; no chemical
spray; no simulation of initial LOCA temperature rise; failure to apply pressure dunng
initial heatup of test specimen; no electrical performance measurements, Very crude
assessment of seal performance, including unsatisfactory explanation of pressure

measurements intended to assess seal performance and dubious accuracy of gauge, failure
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10 monitor performance for 30-day post LOCA required operating ime (which in the
plant would represent a long-term *soak”® for chemicals and moisture); inadequate
definition of test specimen design and assembly, and its similarity to installed plant
equipment. APCo failed to analyze the deficiencies, discrepancies, and anomalies.

b. Wyle Laboratories Report No. 58730, *ENVIRONMENTAL
QUALIFICATION TEST REPORT OF RAYCHEM NEIS NUCLEAR
ENVIRONMENTAL INTERFACE SEAL KITS FOR RAYCHEM CORPORATION,*
June 22, 1982.

Major deficiencies and discrepancies: only 6 of 12 specimens reported 10
demonsirate acceptable performance; all specimens reported to have extensive
degradation of the zinc galvanizing on the pipe nipple, ir.:luding the area under the
Raychem matenal; no steel compression fitting on test specimen. Based partially on this
resting, Raychem decided not to market the in-containment seal, APCo failed 1o analyze
the deficiencies, discrepancies, and anomalies.

¢. Raychem Report No. EDR-6063, "ENVIRONMENTAL QUALIFICATION
TEST REPORT OF RAYCHEM NEIS ENVIRONMENTAL INTERFACE SEAL KITS
ON STAINLESS STEEL PIPE, October 22, 1982.

Major deficiencies and discrepancies: Inconclusive test data, because of problems
with seal attachment to the test vessel; pipe nipple was type 316 stainless steel, unlike
the galvanized steel used for Farley; no steel compression fitting on test specimen.
APCo failed to analyze the deficiencies, discrepancies, and anumalies.

d Bechtel Eastern Power Company Job No. 7597-03, Accession No. 1-400948,
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Title "SWRI PROJECT NO. 03-4974-001 TEST PROCEDURE AND SWRI LETTERS
DATED FEBRUARY 1, 1979 ANDJULY 13, 1979 (Chico cement testing by Southwest
Research Institute).

Major deficiencies and discrepancies: steam pressure only 30 psig versus 48 psig
for Farley LOCA; leakage was measurad but not assessed, ana there were no electrical
measurements: no evidence of Chico bonding to metal or cable jacket was provided,
cable jacket material not identified: Chico X fiberglass was used, but is not used in
Farley design; no metal compression fitting; very different design viiployed conduit
fitting with threaded sealing plugs that allowed compressing the Chico cement. APCo
failed 10 analyze the deficiencies, discrepancies, and anomalies,

e.  Wyle Report No. 48842-1, *NUCLEAR ENVIRONMENTAL TEST
PROGRAM ON ...," October 1987, Proprietary test repor for Plant Hatch.

Major deficiencies and discrepancies: no chemical spray; split Raychem boot;
materials and features not present in the Farley design could have alone produced
successful test results. APCo failed to analyze the defic'encies, discrepancies, and
anomalies.

f NUREG-CR2812 and NUREG-CR3361, Sandia National Laboratories repors
of corrosion of galvanized steel by chemicals, cited in the attachment to APCo’s January
8 198% letter to the NRC (Staff Exh. 47),

Major deficiencies and discrepancies: does not address bonding between Raychem
adhesive and galvanized steel (the Staff has no concern with corrosion of the metal; only

with the bond). APCo failed to analyze the bonding concern; thus, reference to the
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Sandia reports does not support qualification of the Farley Chico A/Raychem seals

Summarizing this information, the licensee has not demonstrated qualification of
the Farley Chico A/Raychem seals for the reasons listed below, These are basically the
same reasons stated on pages 40-42 of the eport of the November, 1987 NRC inspection
'S1aff Exh. 12), even though the present analysis takes into account all of the material
ohtained and submitted by the licensee in the subsequent four years. In fact, the licensee
has never addressed some of the ten concerns raised in the inspection report, such as
design control,

The assembly and installation of plant and test specimens were under s¢ e
control that similarity of and ability to reproduce hardware from one specimen 1o ancther
cannot be established with confidence.

The overall design was never tested with a himit switch or other means of
measuring the seal's success in the test.

The only test of the complete design also lacked moisture (steam) and chemicals,
d@id not simulate the initial thermal shock of a LOCA, did-not-apph-pressrre-durni—the
e men-heatup-pened, and did not simulate the plant requirement for 30-day post-
LOCA exposure (to residual moisture and chemicals).

Specimen failures, anomalies, and differences in test conditions or specimen
designs in reports of t2sts performed by others were ignored as detailed above, yet credit
was taken for those test reports.

"Analyses" provided by the licensee 10 extrapolate tests of different designs under

different conditions do not address those differences; instead, they merely claim credit

e S NN RN . '~
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for any favorable bits and pieces of support that can be found in the reports.
(Both) The Staff"s findings regarding the Chico A/Raychem seals are summarized
in NRC Inspection Report Nos. 50-348/87-30 and 50-364/87-30, dated February 4, 1988

(Swaff Exh. 12).

What was your role in the preparation of the Inspection Report?
(Wilson) 1 prepared, among other pans, Section 6.1.(32) of Inspection Report 50-348,
3648730 (Staff Exh. 12). The Staff's findings, as modified below, which 1 adopt as

part of my testimony, are as follows:
(32) Chico Seals Package 29G for NUREG 0588 Cat. 11

The licensee stated that [t]his cable entrance design is used only
for Namco limit switches qualified 10 NUREG 0588 Cat. 1. The
design is similar to the cable entrance described .cve for the
Target Rock RCS head vent valves, in that @ Raychem cable
breakout seal kit is applied over a one inch pipe nipple and under
|-174 inch flex conduit fittings., Although not shown in the
drawings, the licensee's contractor explained that a Raychem
sleeve was installed over the breakout boot (and under the
compression fitting) and the sleeve is clamped to the metal nipple.
None of the drawings provided during the inspection clearly show
this configuration; in fact, the inspector drew the design on a
whiteboard to ensure understanding. In additon, Chico A
inorganic cement mix is injected inte the boot from the limit
switch side to fill and seal internal voids. The design was
developed by Bechtel for Farley, and is not a Raychem design.
No statements from Raychem concerning qualification of this
design were provided to the inspectors.

The file contained three qualification type test reports. Wyle
Report §8442-2 dated April 3, 1981 covers LOCA type-testing of
a Raychem 403A112-52 cable breakout seal; it covers a cable
breakout application (sealing individual insulated conductors
emerging from a [truncated] cable jacket) but does not address a



« 11 e

device entry application involving metal pipe nipples and conduit
fittings. A .econd repoit covers a 1981 test of the Farley Chico
seal design performed for the licensee; it is further described
below. A third test report describes testing of the Chico A
material by Southwest Research Institute
(Project No. 03-4974-001) for Grand Gulf Nuclear Station.
Although the Grand Gulf design is very different from Farley's,
the report does confirm that the Chico A materials are not
damaged by the Farley tota) radiation dose. Finally, although not
included in the package provided 1o the inspector for review, upon
questioning, the licensee did provide a four-page 1981 Bechtel
gualification report, drawings, and other documentation. The
Chico seal qualification was also discussed in some detail.
Additional information provided during a November 25 meeting at
NRC Region 11 offices did not contribute any additional basis for
qualification beyond the documentation and discussion at the plant
site during the inspection.

The 1981 Bechtel qualification report states that “since the
breakout had been qualified previously, the Farley configuration
needed only to be tested for pressure and \emperature with time
dependent variations approximating the postulated Farley LOCA
profile. The test actually performed exposed one sample of the
Farley seal design to compressed air in an electncally heated
chamber whose dimensions are not stated. Seal leakage was
monitored by a pressure gage connected to the inside of the pipe
nipple by an unspecified length of piping or tubing. In response
10 questioning, the licensee stated that "any increasing building of
pressure indicative of a pressure boundary breach would have been
unacceptable;” however, an initial increase of uncalculated
magnitude was expected due to expansion of trapped air in the
leakoff volume". Since the sequence specified in the test
procedure had resulted in catastrophic failure of specimens without
Chico cement, the Chico test specimen was instead subjected to the
following test sequence: The open chamber was electrically heated
1o 310°F. The chamber cover, with test specimen attached, was
installed and within about one minute, compressed air was
admitted to bring the chamber to 60 psig. Afier seven minutes,
the pressure was ramped down at about 0.5 psig per minute, and
the temperature at roughly 1.0°F per minute. After 1 1/2 hours,
the pressure was held at 15 psig and the temperature at 200°F for
about 3 hours, then both were further reduced. The test was
terminated after 24 hours, the last 15 1/2 hours of which were
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generally at or below § psig and 130°F. At no time was moisture
or chemical spray introduced into the test chamber. Furthermore,
no electrical performance measurements of any type were made.

The gauge monitoring seal internal pressure initially read 0.4 psig
on a 0 10 30 psig scale. It's reading steadily increased to 1.0 psig
51 minutes after installing the test sample, at which time the
chamber pressure had decreased to 35 psig and the temperature 10
254°F. The leakage pressure than steadily dropped to 0.2 psig
over the next two hours, read from 0.4 1o 0.6 psig for the next 4-
3/4 hours (chamber down to § psig and 140°F, then generally read
0.2 psig thereafter.

The test described above must bear the full burden of LOCA
qualification for the Farley Chico seal design (other than for
radiation). Raychem's qualification testing the sealing ability of its
cable breakout kit is irrelevant because of the major differences in
application of the Raychem plastic with metal in the Farley design.
In fact, the metal compression adapter bearing down on a Raychem
sizeve surrounding a metal pipe nipple at elevated temperature
must be regarded as a negative design feature untl proven
otherwise.

The inspectors conclude that the type test of the Farley Chico seal
design does not adequately simulate Farley LOCA conditions for
the following reasons:

(a) No steam or moisture of any sort was present even though
moisture leakage is a frequent cause of electrical equipment
LOCA test failures.

(b)  No chemical spray was used, even though the effect of
these chemicals on bonding of the Raychem seal to the
metal pipe nipple is of considerable concern. The licensee
addressed this concern only by stating that Raychem's type
test showed that the spray does not react with the adhesive,
however, the Raychem test does not address the bond
between the adhesive and the metal pipe nipple, and the
licensee further cautions that the spray may react with the
nipple's zinc coating to form a gray powder that could
further challenge the adhesive bonds. The inspectors note
in this regard that the Raychem NEIS conduit seal kit has
been successfully qualification tested for high energy line
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breaks outside containment (no chemicals), but LOCA

qualification is not claimed and a stainless steel pipe nipple

15 used. .

i RIA (¥ RS hi"'-‘

(¢)  The slow initial temperature ' to simulate
the initia) thermal shock of the LOCA transient as it would
affect rapid differential thermal expansion of the metal,
plastic, and cement portions of the seal. Additionally, the
nature of the test appears to avoid simultaneous application
of peak pressure and temperature as is true of the plant
LOCA profile, so that the mos' severe combination is not
simulated. The test in fact is nonconservative because
softening of the Raychem plastic by temperature will occur
after the pressure peak.

(d)  Although not mandatory for qualification to Category Il of
NUREG 0588, category 1 qualification (as for the Target
Rock solenoid “alves) could not be based on this test
because of failure to age the test specimen, failure 10
perform the complete test sequence on a single specimen
and numerous OA/QC-related deficiencies.

The inspectors also concluded that the data taken during the test did not
support qualification of the Farley Chico seal design for the following
reasons:

(1) The dry chamber atmosphere and lack of electrical
performance measurements of any type constitute a failure
to monitor the performance of the seal design in its major
function - keeping electrical circuits dry.

(2)  The 0 to 30 psig leakage gauge appears 10 be of dubious
value for detection of small, short-term leaks (and the
absence of moisture and chemicals greatly reduces the
probability of small, long-term leaks). In fact, the increase
in measured pressure for the first §1 minutes of the test,
while the chamber pressure and temperature decreased
significantly, suggests that the seal did leak. The
subsequent increase in measured pressure, maintained over
an additional 4 3/4 hours, also suggests a leak. A
conclusion that no leakage occurred appears to be
unfounded.
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during and after the inspection als ..uls 10 establish qualification.
Chico seals coastitute falure to adequately demonstrate
qualification for violation S0-348, 364/87-30-15.

What NRC regulation or regulations provide the basis for the Staff to determine that
the deficiencies described were an EQ violation?

(Luehman) Nothing specifically requires the cable entrance seal to be environmentally
gualified. What has to be qualified is the limit switch of which the entrance seal is 2
sub-component and qualification of those limit switches is required by 10 C.F.R.

§ 50.49,

(Wilson) Some licensees have elected to treat the seals as components, place
them on the EQ master list, and maintain qualification files for them. Others have
elected 1o treat the seals as ancillary equipment necessary for the qualification of
master-histed equipment such as limit switches, Other "generic” equipment such as
cable sphices, connectors, junction boxes, and even cable have been treated both ways
by different licensees, with the choice often based on whether the items have plant tag
numbers or are shown on wiring diagrams,

APCo chose 1o treat the cabie entrance seals as ancillary equipment required to
support qualification of limit switches. 'n so doing, to the best of my knowledge
APCo did not identify the Chico A/Raychem seals to the NRC and we first became

aware of them during the November, 1987 plant walkdown inspection.

Why did the Staff conclude that the information in the file failed to show that testing
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In the Farley Chico A/Raychem seal the Raychem polyolefin material is filled

with inorganic Chico cement and is tightly clamped between steel parts intended only
for metal-to-metal conduit connections. Both are unique features of the Farley

Chico A/Raychem seal design unproven by any test or experience. Concerns with
this novel design during the initial rapid temperature rise of the Farley plant LOCA
include the following: (1) Near 300°F the Raychem polyolefin material is quite soft,
ard it will shrink unless it is fully recovered (shrunk), which cannot be determined
from any seal assembly, installation or inspection records since none were provided
by APCo. (2) The differential thermal expansion coefficient of the polyolefin is
more than 20 times that of steel, which means that the Raychem material will expand
much more than the pipe nipple and compression fitting. (3) The heat conductivity
coefficient of steel is far greater than for cements or plastics, which means that the
pipe nipple and compression adapter will heat much faster than the Raychem material
during a rapid LOCA transient but not dunng a-stow 45 Finuie heatup (4 110
Bechiel test applied no pressure during the transient heatup period, whereas the
LOCA transient pressure reaches 42 nsig in a few minutes (well before seal
temperatures and dimensions would stabilize).

These and probably other factors illustrate why the Bechtel test failed to
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simulate the effects of a LOCA transient on a Chico A/Raychem seal; the test simply
did not address the rapidly-changing temperatures, thermal gradients, dimensional
changes, pressure-temperature-time relationships, and resultant transient stresses on
the Raychem material. Not only was the test inadequate to address these factors, but
APCo has never provided any analysis to attempt to extrapolate the test to Farley
plant conditions. We simply have no basis for addressing fundamental concerns such
as whether the Raychem sleeve split, as it did in most tests involving steel pipe
nipples, or was cut through by the steel compression adapter, or whether it bonded to
the steel. And we must remember that the Bechtel test never used steam or made any
elecirical performance measurements. A much better test and’or extensive analysis 1§
clearly required.

Again, it is imponant to remember that the NRC inspector does not have to
provide this analysis. Rather, this 1§ just one more difference between test and plant
conditions that must be addressed by APCo as part of demonstrating qualification. A
licensee who departs from actual plant equipment designs, applications, and conditions
in performing qualification tests must address the departures through test and/or
analysis. The LOCA thermal shock concern, however, is a significant issue for
APCo to address beca .+~ nic one, to my knowledge, has ever demonstrated LOCA
qualification of Rayche n material clamped between metal conduit fittings as in the

Farley design.

Q12. At the time of the inspection, what test data or documentation did APCo have 1n its
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files to explain why chemical interaction and initial thermal shock were not concerns

for the entrance seal design at Farley?

(Wilson) No such information was shown to the NRC inspector. In fact, as cited in

the response to Question 11 above, APCo had a Raychem test report showing clear

evidence of considerable chemical interaction and multiple LOCA test failures (Staff

Exh. 34). Also as described i e r=enonse 10 Question ){ above, the Bechiel test |
deparied from the test procedure by separately heating the test specimen pnor 10

installing it in the test chamber. The stated purpose had nothing to do with thermal ‘
shock or attempting to simulate the rapid initial temperature rise of the Farley LOCA
profile; rather, the testers recognized that the chamber heaters were incapable of
rapidly increasing the test specimen’s temperature. By separately heating the tes!
specimen, the testers were able to correct one deficiency in their test plan--raising the
test specimen 1o the peak LOCA temperature early in the test--but in so doing they
introduced the major deficiency of completely eliminating the initial LOCA

temperature rise transient of more than 180°F in less than one minute.

In your opinion, was it unreasonable to conciude from the information in the file that
100 tortuous a path existed for significant moisture intrusion to happen if chemical
interaction on the bonding were to occur?

(Wilson) This question cuts to the very heart of the cable entrance seal's safet)
function. Whether or not the seal prevented moisture or chemical ingress under

design basis accident conditions is not a matter for speculation based on conflicting
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test results, particularly when the more optimistic results cover items least like the
components installed in Farley. Furthermore, the arguments advanced by APCo fail
to consider any electrical concerns.

The answer 10 Question 14 cites three different test reports in Farley's
possession &l the time of the inspection which document actual test failures of devices
quite similar to the Farley design, in that all involved Raychem boots over steel pipes
or nipples (all other test data cited by APCo cover test specimens significantly
different than the Farley design). One of these reports, Wyle test report No, 58730
dated June 22, 1982 (Staff Exh. 34), was shown to the NRC inspector during the
Farley inspection. 1t covered tesung of twelve test specimens with galvanized steel
pipe nipples, It stated that only six of the twelve specimens demonstrated acceptable
performance, and that "gll specimens exhibited extensive degracation of the zinc
galvanizing on the pipe nipple, including the area under the NEIS [Raychem splice
1ype] kit seal.” Raychem chose not 10 market this product, and also a stainless-steel
counterpart, for in-containment use. Yet APCo chose to ignore a quality vendor’s
precedent and use a similar design with no additional testing that addressed this
concern. APCo states in their Environmental Qualification Report Evaluation #29G
(Staff Exh. 38) for the seals, at page 1 of attachment 4, that there is no bonding
problem because chemicals do not attack Raychem's adhesive. Undamaged adhesive
does not ensure a bond. If the adhesive merely adheres to a powdery zinc residue
there is no seal. Test results of this type demand positive assurance that a novel,

unproven design for safety-related equipment is in fact capable of performing is
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safety functions by performing a suitable test.

Why should APCo have been aware that the deficiencies the Staff identified were a
concern for the qualification of the Chico A/Raychem cable entrance seals used at
Farley?

(Luehman) APCo should have known about the deficiencies because 10 C F.R,

§ 50,49 explicitly requires consideration of temperature, pressure, moisture (humidity)
and possible chemical spray interaction.

(Wilson) Information Notice 84-57, *Operating Experience Related 10
Moisture Intrusion in Safety-Related Electrical Equipment at Nuclear Power Plants,”
July 27, 1984, (Staff Exh. 44) ..ed an NRC study of 53 operational events caused by
safety-related equipment failures resulting from moisture intrusion, and referenced
report AEOD-C402 (Stwaff Exh. 45) for details of the study.

Farley plant records also show that the licensee was clearly aware of the need
to environmentally seal cable entrances 10 safety-related equipment. The only test
ever performed to attempt 0 environmentally qualify th» Chico A/Raychem design
used &t Farley ("Qualification Testing of Raychem Environmental Seals for Alabama
Power Company Joseph M. Farley Nuclear Plant,” December 30, 1981, bechtel)
(S1aff Exh. 33) begins with the following words:

*When NAMCO CONTROLS [sic] environmentally qualified their

model EA 180 series limit switches, the interior of the switch was

sealed against the test environment by using rigid conduit to bring the

conductors outside the test chamber. As a result, when the switch 1§
installed in a safety-related system in a harsh environment, means must
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be provided to seal the switch internals from that environment, and at

the same time provide electrical connections 1o the switch. As a result

of NRC's 1 & E Bulletin 79-01A, Alabama Power Company commutted

1o replace all Class 1E limit switches in Unit 1 containment during the

first refueling outage. Since time was limited, it was decided to0

develop a switch seal with materials that had already been

environmentally qualified....*

Bulletin 79-01A (Staff Exh. 27) had, in faci, specifically highlighted in-
containment limit switch qualification in advance of the more general Bulletin 79-01B
(Staff Exh, 24).

In the early 1980's device manufacturers such as Namco did not manufacture
their own cable entrance seals, 80 environmental qualification testing was conducted
with whatever test lab provisions could be made to provide a seal; the qualification
report would then state that the user must provide an equivalent barrier, so that the
device manufacturer did not have 1o assume responsibility for another company's seal.
Other examples are Rosemount transmitters, ASCO solenoid valves, and Target Rock
solenoid valves. The practice was common and was widely known. The difficulty of
achieving an acceptable seal was also well-known, and when Conax gualification-
tested its ECSA seal it was widely purchased and used in spite of its weight, bulk,
cost, and difficulty of installation and replacement. Years later, some of the
component manufacturers developed their own cable entrance seals; e.g., the NRC
inspector was advised during the Farley inspection that Namco and Rosemount seals
were in use at Farley.

Farley had further reason to devote careful attention 1o the Chico A/Raychem

seal qualification because every lest repon cited by APCo to attempt to qualify a seal
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combining Raychem splices with metal fittings showed test faillures. These reports

include the Bechiel report cited previously in the response to this question, Wyle

F port No 58730 of June 22, 1982 (Staff Exh. 34), and Raychem Report No, EDR-

6063 of November B, 1982 (Staff Exh. 35). Farley also should have known tha! the

only Raychem-10-metal seal to perform well in Raychem's environmental testing used

a type 316 stainless steel pipe nipple instead of the galvanized steel nipple used at

Farley, and that Raychem refrained froi 1 marketing a metal seal for in-containment

use because test results did not adequately support qualification,

By way of summary and with reference ‘o the four factors in the Section il of

the Madified Enforcement Policy (Staff Exh. 4):

(1) The licensee had no vendor-supplied documentation that demonstrated that
the seals were qualified; on the contrary, Raychem-supplied documentation
showed test failures for a somewhat similar configuration, and Raychem chose
not to market such a product.

(2) The hicensee has never provided any receiving or field verification
inspection records to determine that the configuration of the installed
equipment matched the configuration of the equipment that was qualification-
tested by the licensee and his architect-engineer. In fact the licensee's
qualification arguments have multiple deficiencies in this regard. First, the
design specifications for both the plant equipment and the Bechte! test
specimen were incomplete in that the compression fitting part number (and in

some instances, the vendor) was not specified, the configuration of Chico

i e e A
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cement in the seal was not controlled, the drawing numbers given in the test
report were discrepant with plant drawings provided 10 the inspector, the
longitudinal overlap of Raychem material on the pipe nipple was not specified,
elc. Second, no evidence has been provided t*at Raychem design and
installation instructions such as usage (diameter) range and surface preparation
were followed. Third, the licensee has attempted 1o take credit for test reports
of other designs without even identifying, let alone evaluating the impact of,
differences in configurations and materials. Fourth, the plant installation
drawings provided by the licensee in discovery, bearing 1989 dates, deleted
the instructions for inserting Chico cement into seals in 1982, This 1s
understandable, because the original seals were installed in the plant without
Chico cement, which was later added via veterinary syringe and tygon tubing;
1115 10 be hoped that this crude assembly technique would not be continued.
The licensee has never provided any analysis of the effect of changed assembly
method on qualification.

(3) The licensee had prior written notice that equipment qualification
deficiencies might exist, as specified in the beginning of my answer to this
question.

(4) Nearly all other licensees identified similar problems and corrected them
before the deadline. While I was in private industry in late 1981, the
engineering department that ] managed provided design change packages 10 a

licensee specifying the use of Conax ECSA cable entrance seals that were
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qualification and instrument accuracy. As a result, review of the Chico A/Raychem
seal design did not even begin until some time on November 18, 1987, and little more
than a full day was available for that review. Most of the review took the form of
discussions and requests for very basic information. Although the licensee cooperated

fully, it was obvious that a qualification basis for the seals had not been assembled.

What, if any, APCo analysis to demonstrate qualification did you review afier the
inspection?
(Wilson) After the inspection, APCo provided a three-page package at the
management meeting at the NRC Region 1l offices on November 25, 1987 (Swaff
Exh. 46). The package was faxed to my office and I reviewed it the same day. It
comained no additional basis for qualification; for example, the claim was made but
not supported that the Chico cement provides a moisiure seal. For the first ume, a
drawing was provided showing the position of the Raychem "keeper sleeve” in
relation to other portions of the seal; however, this information had been obtained
during the inspection (with regard to the whiteboard sketch cited above), and the
sketch provided on November 25 was not used to fabricate either plant equipment or
test specimens. | prepared a three-page critique of the package and phoned it to
Region Il the same day.

Also after the inspection, APCo submitted a letter dated January 8, 1988,
transmitting a 19-page package concerning Chico A/Raychem seals (Staff Exh. 47).

This package provided a brief description of the design (three double-spaced pages
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and the same sketch provided November 25) with no additional basis for qualification,
together with a chemical spray effect evaluation.

The January 8 package cited Raychem and Wyle (for Plant Hatch) tests of
assemblies combining Raychem boots with steel pipe nipples, but failed to mention
factors that rendered those tests virtually worthless for qualifying the Farley design.
The Raychem test report is actually Wyle report number $8730 (Staff Exh. 34) for
Raychem, discussed in the answers to Questions 13 and 14, where it 1s noted that
only six of twelve test specimens were acceptable, that all specimens showed
extensive degradation of the zinc galvanizing including under the Raychem material,
and that Raychem did nov choose to market the product. The other Wyle report is
their report number 48842-1, and is proprietary; it has been reviewed by the NRC,
and we have determined that it not only reports a split Raychem boot on 2 metal pipe
nipple and the absence of chemical spray (as noted by APCo), but also that the tested
seal contains materials and features not present in the Farley design that alone could
nroduce successful test results

The January 8 package also cited Sandia and Raychem material tests that
address the interaction between chemical sprays and galvanized steel. These data are
of little value for the Chico A/Raychem seal, particularly given the repeated failures
of test specimens using Raychem boots over steel pipe nipples, because they do not
address the bond brtween the Ravchem adhesive and the steel.

APCo made a presentatio. 01 Chico A/Raychem seals at the March 15, 1988,

enforcement conference at Region I1. As described in the answer to Question 20, no
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new basis for qualification was introduced at that ime.

APCo made a presentation conceming Chico A/Raychem seals at the Region 11
offices on March 24, 1988 which 1 did not attend. 1 was brieted via telephone by
Tom Conlon of Region I the next day. Mr. Conlon advised me that the presentation
centered about a newly prepared seal specimen, presumably using new assembly
techniques (e.g., Chico cement not inserted through the limit switch via veterinary
syringe and tygon tubing), and tentative plans for testing Chico A/Raychem seals

APCo's NOV Reply of November 14, 1988 (Staff Exh, 15) (Attachment |
page 10) states that the specified performance requirement of the Chico A/Raychem
seals is to prevent sufficient moisture intrusion into the Namco limit switch to av oid
an electrical short circuit. This statement does not accurately reflect the performance
criteria of a position instrument circuit.

APCo's NOV Answer of November 14, 1988 (Staff Exh. 15) (Atachment 2
pages 39-42) on page 40 quotes the NRC inspection report out of context in such a
manner as 1o claim that the NRC inspector raised a concern actually expressed by the
licensee. Page 40 of Inspection Report $0-348/87-30 (Staff Exh. 12) states "the
licensee surther cautions that the spray may react with the nipple’s zinc coating 10
form a gray powder that could further challenge the adhesive bonds.” Page 40 of the
APCo Answer states "the inspectors believed that chemics] spray 'may react with the
nipples' [sic] zinc coating to form a gray powder * 4t could further challenge the
adhesive bonds.'" Further, degradation of the zinc galvanizing is not a matier of

conjecture; it is documented in Wyle test repor S8730 (Staff Exh. 34).
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APCo's NOV answer also repeated arguments from the January 8, 1988
submitil (addressed above) claiming that it is only necessary to individually test the
separate parts of a seal in isolation and considering only some of the environmental
parameters and no functional performance requirement, rather than performing &
proper test of the complete seal to address interactions and bonds, supported by
analysis as necessary to extrapolate from the test specimen design and test conditions
to the plant application. The argument that only a gross electrical short circuit need
be prevented 1s repeated.

Attached o APCo's NOV answer of November 14, 1988 (Swaff Exh. 15), as
part of enclosure 5, is an affidavit signed by Messrs. Noonan, DiBenedetto, and
LaGrange. On page 34 this affidavit states the following:

The thermal tested configuration began [emphasis in onginal] at

310°F and thus was more severe than the actual environmental

profile. In our opinion any thermal shock or differential

therma! expansion would have been more severe in the tested

configuration. It should be noted that, based on our expenence,

tested configurations which are ramped steeper than the

environmental peak profile temperature, as is the case here, are

more conservative than the norm for testing and should have

been accepted by the staff without further concem.

The review of these consultants was apparently incomplete. As described in

the answer to Question 11, there-was no-initial lemperature ramp-in-the Beehel-tests
the specimen temperature was increased over-a-period-of aslong-as-45.minules,

without benefit of an applicable test procedure and with no documentation of the
gctual temperature-vs.-time profile. Because of this lack of understanding of the test

documentation, the consultants' opinion concerning thermal shock severity becomes
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worthless. The subsequent statement, that the staff should readily accept an
instantaneous test rainp to peak LOCA temperature, is correct except that test
laboratories have generally found it difficult or impossible to increase temperatures as
rapidly as calcuiated LOCA profiles; accordingly, the statement that the consultants’
experience includes such fast ramps is dubious without specific supporting evidence.

Page 35 of the affidavit states that the NRC inspection report indicates some
concern regarding the possible interaction of chemical spray with the metal pipe
nipple. In fact, page 40 of Inspection Report $0-348/87-30 (Staff Exh. 12) clearly
states "No chemical spray was used, even though the effect of these chemicals on
bonding of the Raychem seal 10 the metal pipe nipple is of considerable concern.”
The affiants then continue:

From our experience at the Staff, and from auditing numerous

siuch files an engineer evaluating this documentation can

correctly, and easily, conclude that there was reasonable

assurance that no adverse effects impacting bonding would be

present from Chemical spray on the Chico A/Raychem seal

configuration. Even assuming some chemical interaction on the

bonding (a point which is impliedly rejected in Raychem test

report SX730 dated June 22, 1982, and a Sandia Lab Report

[NUREG-CR2812)) there is 100 tortuous a path ...

At this point the affiants do appear to recognize the NRC inspector’s concern
with bonding between different pieces. However, in my opinion, their understanding
of the test reports they reference is faulty. Wyle (not Raychem) report 58730 (Staff
Exh. 34) is the one where only 6 of the 12 test specimens demonstrated acceptable

performance, and it also states that all of the test specimens exhibited extensive

degradation of the zinc galvanizing on the pipe nipple, including the area under the
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Raychem material, this information does not *impliedly reject” concerns about the
bond. The Sandia repont does not even address Raychem material or bonding.
Arguments of this sort may easily lead an engineer to a conclusion, but not correctly.
Finally, the tortuous path is addressed in the answer 1o Question 13.

The consultants, in my opinion, failed to notice other significant test
deficiencies spelled out in the answer to Question 8, such as the failure to apply
pressure until afier the test specimen had reached thermal equilibrium.

The analyses addressing chemical interactions and the initial LOCA thermal
shock were apparently performed afier the inspection and the November 25 meeting,

and before January B, 1988,

Why is the Staff’s concern about moisture intrusion into the limit switch an imporiant
considera.on if the swi*:h worked during the various tests referred to by APCa?
(Wilso) There was no limit switch in some of the tests relied on by APCo including
the only test of the Farley configuration (Staff Exh. 33). There” re, all of the NRC

concerns, including no moisture in the test, remain pertinent,

In vour opinion, how long had the deficiencies you allege existed? How did you
determine this?

(Wilson) Based on the information given below, it would appear that

Chico A/Raychem seals were installed in safety-related applications at Farley from

ahout the summer of 1982 until at least November 30, 1987, This period spans more

B T —
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than three years before the November 30, 1985 EQ deadline and at least two years
after,

During the NRC inspection APCo provided drawing A-177541, sheet 235-1 of
29, Revision 0, dated July 16, 1982 (Staff Exh. 43), which described the procedure
for inserting Chico cement into already-installed limit switches with Raychem boots,
using the veterinary syringe and tygon tubing. The drawing states "ISSUED FOR
CONST. INCORP. PCN 8-82-1184-3." It is presumed that this modification was
performed relative to the Bulletin 79-01A (Staff Exh. 27) commitment cited in the
answer 1o Question 14 above, sometime very shortly after July 16, 1982, Then,
during the walkdown at Farley during the week of November 2, 1987, the NRC
inspectors observed limit switch cable entrance seals of a design unfamiliar to them,
and were 10ld that they used Chico sealant, a Raychem boot, &..J & pipe nipple
Then, the SCEW sheet dated November 30, 1987 (Staff Exh. 37) that APCo produced

in discovery listed numerous installed Chico A/Raychem seals.

Describe the components or systems affected by the Chico A/Raychem cable entrance
seals used at Farley that the Staff determined had a deficient qualification file.
(Wilson) During the NRC inspection the Chico A/Raychem file did not list the
specific plant applications of the seals. By reviewing other files and asking questions,
the inspector learned that the seals were used in all NUREG-0588 (Staff Exh. 23)
Category 11 limit switches and in no other applications.

In discovery in this proceeding, APCo previded a version of the
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Chico A/Raychem seal qualification file. The file included a SCEW sheet dated
November 30, 1987 (Staff Exh. 37). The SCEW sheet listed $) safety-related
applications in Unit 1 (all on Nameo limit switches), and 59 Namca: limit rvitches
and 4 Targe: Rock head vent valves in Unit 2. Of these, 20 limit switches in Unit )
and 27 in Unit 2 were listed as inside containment; the other limit switches were
listed for the main steam room. Although specific systems were not identified, the
listed functions include PORYV (power operated relief valve) position; regenerative HX
(heat exchanger) and “reac ¢! dm *k* (reactor coolant drain tank) discharge and outlet
lines; reactor cavity cooling system; accumulator tank discharge valve; containment
sump pump discharge; containment minipurge supply and exhaust: containment purge
supply and exhaust, RCP CCW (reactor coolant pump component cooling water);
excess letdown heat exchanger, "wps 1o pri” (wasle processing system 10 pressurize’
relief wank); and sampling lines for pressurizer liquid and steam, steam generalor
blowdown, RCS (reactor coolant system) hot leg, and accumulators. In general, the
seals were associated with valve position indication measurements for safety-related
lines penetrating the reactor containment, and both measurements in redundan! pairs
of lines were affected.

In addition to the 47 in-containment applications cited above, the additional 63
applications in the main steam room that were identified in the November 30, 1987
SCEW sheet (Staff Exh. 37) were not reviewed by the NRC because of the
seriousness of the in-containment qualification deficiencies. These additional

applications were addressed by Region 11 from an operational standpoin, after the
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inspection, and additional instances of unacceptable or missing seals were identified.
By ea:ly April 1988 a total of 152 limit switches and solenoid valves | Unit 2 alone

were identified as lacking qualified seals.

Q20. Describe your partizipation in any enforcement conferences or other meetings with
APCo regarding this violation.

A0 (Wilson) | participated in the March 15, 1988, enforcement conference at the NRC
Region i1 offices. In response 1o a general discussion by APCo, 1 asked a number of
specific questions which were not specifically answered. When the APCo speaker
stated that he didn't know whai else they could do to address our concerns, ]

. responded that APCo had yet 1o address any of the ten concerns s elled out in the
inspection repont, My sense of the presentation was, and is, that APCo continued 10
avoid defining a clear, detailed rationale for qualifying their seals because they were
unable 10 do so, and probably also because the effort would simply emphasize the

weaknesses in their argument,

Q21. What, if any, APCo analysis was considered before citing APCo for a violation
involving Chico A/Raychem cable entrance seals?

A2l (Wilson) All of the information provided during the inspection, whether written of
oral, was fully considered. The information presented during the November 25,
1987, management meeting at Region Il was faxed to me and 1 determined that it

| contained no additional basis for qualification (for example, the claim was made bul

L e e T T TL I
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not supported that the Chico cement provides a moisture seal); at that time | prepared
three pages of hand-writien critique which were phoned 1o No.man Mertiweather al
Region 11 APCo's letter dated January 8, 1988 (Staff Exh, 47) was reviewed
sometime before the March 18, 1988, enforcement conference in order 1o determine
that the letter addressed only a small portion of the concerns raised in the inspection
report, and that the only new data presented applied 10 chemical spray interaction with
gulvanized steel (and not to the bonding of Raychem adhesive 1o the steel).
Otherwise, the January 8 letter only provided a qualitative description of the design
without supporting data to verify that the design objectives had been verified
The morning after the Maech 15, 1988, enforcement conference Region 11 asked me
to prepare a few "bullets” concerning the Chico A/Raychem seal violation. 1
prepared the following notes, and phoned them 1o Region 11:

Afier review ~ the information on Chico s=als int the January 8,

1988 APCo Jetier the staff concludes that qualificavion s stll not

demonstrated because of failure to satisfy the specific concerns

listea in the inspection report. The following major deficiencies

exist in the APCo presentation:

o The LOCA test of the Farley design included no steam «r
chemical spray, and no electrical measurements were made

o Reference 1o tests of three other seal designs all lack
evaluation of design differences and each has at least one other
significant omission

o Reference to Sandia corrosion testing is irrelevant 1o
resolving the bonding concern beciuse nO Kaychem material was

included

o Control of installed seal design was inadequate, as described
in inspection report (p 41)
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(Luehman) The analysi* provided by APCo was considered but it was rejected
because a) some of the licensee's arguments were clearly only made after-the-fact, b)
even with the information provided subsequent to the inspection it has not been
demonstrated that the seal configur, tion could sur sive in a full LOCA environment

Fif w reason discussed earlier,

Described how you determined that this violation, under the provisions of the
Commission’s Modified Enforcement Policy, was sufficiently significant, standing
along, 10 be considered for escalated enforcement?
(Wilson) The documentation provided during and shortly after the inspection, together
with other information available 1o the inspector, not only was insufficient to
demonstrate qualification, it strongly suggested that the seals could not be qualified.
The documentation provided during the inspection and during the subsequent four
years, together with other information available o the inspector, not only is
insufficient 10 demonstrate qualification, it strongly suggests that the seals could not
be gralified.

(Luehman) Because this was more than a minor file deficiency it meets the

¢riteria for escalated enforcement under the madified policy.

Does this complete your testimony regarding this matter?

(Both) Yes
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MR. HOLLER: There are several exhibits associated
with his testimony, particularly, those that have been
marked for identification as Staff Exhibit No. 27 and Staft
Exhibits No. 33 through and including Staff Exhibit No. 46,
If it please the Board, 1 will identify these separately
when we move to huve them admitted inte evidence at the
conclusion c¢f testimony.

JUDGE BOLLWERK: That's fine.

Mi. HOLLER: At this time, the panel, on beha
the NRC staff, concerning Chico A/Raychem seals is ready for
crose examination.

JUDGE BOLLWERK: All right, Who is going to be
doing the cross?

MR, MILLER: I will be doing it, sir.

JUDGE BOLLWERK: Mr. Miller,

CROSS EXAMINATION

BY MR. MILLER:

Q Mr. Wilson, on the change that Judge Morris saw,

page 13 =~

A (Witness Wilson] Yes,

Q -~ at item (¢), that is a guote, is it not?

A [Witness Wilson] Yes, 1t is.

Q Does that mean that this item (¢) appeared in its

unchanged condition in the inspection report?

A (Withesg Wilson] I have the inspection report




10
11
12
®
14
15
16
17
18
19
20
21
22
23
24
25

N S N TR

799
here. Let me check that.

Q Why don’t we determine what the inspection report
said? And tell us what =~

A [Witness Wilson] They say words that 1 wrote
nearly four and a half years ago., And =~

Q Yes, Bir.

A [Witness Wilson] Olay. What the inspection
report said was the slow initial temperature increase
failure to simulate. 80, the word increase was correct in
the inspection report, but it had a typo, with regard to the
word failure.

Q All right. But the point, 1 take it that this (¢)
is trying to make is that the Farley EQ test of this
component had a slow initial temperature increase?

A (Witness Wilson) Yes.

Q Okay. 1 need to change just for a second.

Mr. Luehman, 1 don’t want to do any significant
revisiting, but we were confused a little bit about what you
said at the end of yesterday’s session about how the
modified enforcement policy works., Since you're going to
apply it on these components and in this case, let’s muke
sure that we understand what you teld the board yesterday.

As we understand it, if a gualification document
is there at the time the inspection is conducted, there will

be little or no effort by the staff inspectors to determine

T e e e e e e
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whether that docunent existed in the file as ¢f November 30,

19‘5. )

A [Witness Luehman) I think that that'g ==
Q That’‘s a true statement?
I8 [(Witness Luehman] As far asg it goes, yes, 1 think

that’se a true gtatement.

Q Okay. Let’'s see if we've got a fix on what else
you said about a licensee that self-identifies and then -~
and communicates this identification to the staff. 1If there
is, for example, an LER that is sent in to the staff, under
the modified enforcement policy, as you understand it and
are implementing it, that LER will be used and can be used
as a basis for impesition of a civil penalty. 1Is that a
true statement?

A [Witness Luehman] What I think 1 said is that, in
touching on both of those, is that the direction that the
inspectors got was large.y to inspect the files as they
existed at the time of the inspection, If it was clearly
evident that, in large part, the files had been constructed
and testing had been done after the deadline, that the
inspectors would then pursue those items similar to, as far
as being egquipment not gualified as of the deadline, similar
to the way that they would handle items previously
identified by the licenree and reported to the NRC,

1 guess, as part of every inspection, the team
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leader would be aware of any licensee~identified items of
eguipment that the licensee identified after the deadline
that were submitted to the NRC in forms of LERa, and those
would be followed=up.

What 1 meant to say, or 1 think 1 did say, about
the files is that the expectation, on the part of the staff,
wae not, unl2es there was clear evidence that the filo were
== and the testing was done after the deadline, was not for
the inspectors to do an extensive amount of investigative
work to determine exactly when tiles were done, if it wasn’t
evident that they were either clearly done before or after
the deadline,

Q Okay. All right, What we were trying to
understand ies your response to Judge Bollwerk’s question
where there was some discussion about a licensee who does
not send in an LER but goes down and makes the modifications
to the qualification file. In that inttance, the staff
would, in all likelihecod, accept the modifications and move
on, 18 that so?

A (Witness Luehman) I think if the staff didn't
have any reasonabie way to determine that =-- that that
licensve would probably ==

Q yet the benefit of itse duplicity?

A [Witness Luehman] ~=- get =-- well, I mean, if wve

had any indication that there v'as actual =+« you know, an

R e e e e
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actual attenpt, on the part of a licensee to deceive the
NRC, then that would be a different matter. And we don't
expect our inspectors to act ae investigators., 8o, 1 would
gsay that that’s true, that theére may have been cases where
files were substantially completed after tne deadline,
inspectors didn’t pick up on that, and an individual
licensee vould have gotten the benefit of that during the
inspections,

That’s one of the problems with doing inspections.
We have limited resources. We can only do one at a time,
And we were doing them as late as 1988, 8o, clearly, some
licensee that got ingpected late in the process might well
get away == I don’'t want to say get away with -~ but would
have the benefit of that.

Q The flip side of it, though, 18 if a licensee
submits an LER, even though the LER says the licensee thinks
the equipment is qualified, the Staff feels free to use that
LER against the licensee under the modified enforcement

policy. 18 that a true or false statement?

A [Witness Luehman]) 1 think that that'’s true not
only ==

Q All right.

A [Witness Luehman] += under the modified policy,

but it’s true under the regular enforcement policy. The NRC

can’t un~know what it knows.
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Q All right,
A [Witness Luehnan] If it knows of a vielation, it
pursues it,.
Q We're just trying to see how this revard system

worke. That's all we're trying to uanderstand. And to carry
that philosophy of enforcement ancther step further to make
sure we understand what you gaid yesterday, and using the
gems as an example, does the Staf{f agree that, as of
November 30, 1985, it has no facts that the gems level
transmitters were missing any silicone oil?

A (Witness Luehman] As | stated yesterday, 1 think
that the appropriate peison to talk to about that are the
inspectors that did the inspection and -~

Q They have come and gone, Tell me your
understanding of the Staff’'s pesition,

MR. HOLLER: 1 would object, Your Honor. We had
offered a panel =~

JUDGE BOLLWERK: I think we're getting a little
beyond. 1 think this is something that can be taken up in
rebuttal.

MR, MILLER: I agree and don’t mean to revisit
gems, but as part of the understanding of how the modified
enforcement policy operates, we would like to at least have
an offer of proof that if there is no evidence on the point,

it goes against the licensee under the modified enforcement
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1 poelicy.
2 1f there is evidence presented by the licensee in
3 an LER, it goes against the licensee under the modified
4 enforcement policy. 1 want to at least have the record
5 c¢lear that this ie not a fair and reasonable enforcement
6 policy, and that'’s part of what this line ¢f questioning is
7 designed to prove.
R JUDGE BOLLWERK: Well, 1 mean, you're
9 characterizing the record in the way you see it, obviously,
10 whatever comes out here.
11 Do you want to say something, Mr. Heller?
12 MR. HOLLER: 1 would just ask == to the best of my
. 13 recollection, we have not introduced nor has the licensee
14 introduced an LER associated with gems., If counsel wants to
15 ask a hypothetical question with regard to LERs, .hat's one
16 thing, but to ask it sgpecifically with regard to gems
| 17 without establishing a foundation, 1 would cbject to that.
E 18 JUDGE BOLLWERK: 1 am going to guess his reference
19 to the LER refers to the ==~
20 MR, MILLER: The V=-type splices.
21 JUDGE BOLLWERK: == Vetype gplices. 1 think
22 that’s -~ in other words, this goes back to some of the
| 23 first testimony we heard.
l 24 MR: MILLER: Perhapes 1 could just ask this
| 25 gquestion, and we’ll try and move on,
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interpretation of the concern, particularly based on the
rest of this panel’s testimony.

Q 1 understand that the panel’s testimony goes in
other directions, but at least the NOV speaks in terms of a
document deficiency.

A (Witness Wilson)" That is correct,

Q Okay. And let’s see iIf we, by using the NOV, can
identify these specifics. 1 see possible chemical
interactions, 1! said it right, did 1 not?

I3 (Witness Wilson) That's what iy says,

Q And as we come to see i1t, that refers to the
absence of chemical spray in the test chamber?

A [Witness Wilson] 7o what test chamber are you
referring?

Q 1 should have -~

A [Witness Wilson) You have referenced multiple
tests in your argument and your testimony.

Q Let’s try it this way. The possible chemical
interactions. Does that refer to your concurn that when
Bechtel did its gualification test, there was no chemical
spray in its test chamber?

A (Witness Wilson] That is a portion of it, The
concern is that there has never been a test of the seal
design in the presence of chemicals,

Q Okay. Have you a copy of your deposition?
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' 1 MR, HOLLER: We do not have a copy of Mr, Wilson'’s
| 2 deposition with us here.
3 MR, MILLER: Okay.
_ 4 BY MR, MILLER:
] s Q Then let’s focus on your understanding of the
6 Bechtel test, Mr., Wilson., Have you previously testified =«
7 and let’s read it together to make sure that the record ie
8 absclutely clear ~- have you previously testified ~-
9 I3 [Witness Wilson) 1 don’t read siteways.
10 Q = in words to this effect «~ 1'm going to read it
11 oo
12 A [Witnees Wilsoen) All right.
. 13 Q Since you and 1 have to face it in the same way,
14 1'1]1 read it, you tell me if 1 read it correctly, that on

186 July 22rd of last year, did you not testified, "1 believe

16 that, when tne test chamber cover and the test specimen were
17 installed in the test chamber, that this additional room=
18 temperature thermal mass pulled down the temperature of the
19 chamber"?
20 A [Witness Wilson) That is correct.

| 21 Q “1l believe that the test specimen," gquoting you,

| 22 now, “did not immediately heat to 310 degrees Fahrenheit."
23 A [Witness Wilson) That is correct.
24 Q "1 belinve that the electrical heaters probably
25 took some time to heat stagnant air in order to raise the

i
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temperature of the test specimen to 310 degrees Fahrenheit.®

A (Witnese Wilson] That is correct.

Q Okay.

Can we say ==

MR. HOLLER: May 1 ask Counsel for the page?

MR, MILLER: Oh, I'm terribly sorry. It’s page
317, lines & through 14,

MR. HOLLER: Thank y.u, sir.

BY MR, MILLER!

Q Can we gay, just &9 we’ll have a good jumping=-off
peint, that what we read here is a general but fair
description of what is meant by the temperature profile not
simulating initial thermal shock of a LOCA?

A (Witness Wilson] Yes, It is,

© All right,

Is it your understanding that, when Bechtel
conducted the test, the test specimen was -~ strike that,
and 1’11 ask it to you this way: 1s it your understanding
that, when Bechtel conducted the test, it took the top off

the test chamber to insert the test specimen?

A [Witnese Wilson] No.
Q Tell us your understanding of how that occurred,
A [Witness Wilson) My understanding is that the

test specimen was attached to a portion of the test chamber

-
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Q Go ahead.

A [Witness Wilson] <~ and the assembly of the test
specimen and a portion of the chamber were placed on top of
the preheated test chamber such that the specimen was not
preheated, and when the LOCA test began, the specimen was
actually at room temperature,

Q And is it your concern that, because the test
specimen was at room temperature, the laws of thermal
dynamice resulted in the test chamber dropping to a
temperature below 110 degrees?

A [Witress Wilsen] The chamber may have., That’s
not my concern. My concern is what was the temperature
profile ~f the test specimen, which was intended to
represent plant equipment experiencing a loss-cf-coolant
accident,

Q Okay.

Have you seen or are you aware of a
temperature/time profile of the test that we are describing?

A (Witness Wilson] Yes, I have, Most recently I
saw one in the licensee’'s testimony which indicated that, at
1/10th of a second, the temperature was 310 degrees
Fahrenheit, 1 don’t believe the specimen was at that
temperature at that time.

Q okay.

You're saying, though, as we understand it -- and




10
11
12
®
14
1%
16
17
18
19
20
21
22

l

|

; 23
24
|

R N S S S T N N = T T =

812

you correct us if we're wrong =~ that the test specimen was
net heated to 310 degrees even though the test chamber may
have been,

A (Witness Wilson) That's correct.

Q All right,

18 it your contention that, in order to have a
gqualified v28t, the test specimen must be heated to 310
degrees?

A (Witness Wilson)" Yes, and the reason «= that'’s
the purpose of the test, is to demonstrate that the specimen
will perform during loss-of-coolant conditions, where
rapidly-moving steam is in direct contact with the specimen,
not stagnant air.

Q Just so we'll understand it, though, it’'s not
enough fer the test chamber to meet the LOCA profile, You
say the component =+« in this case, the Raychem/Chico seal =~
must go to 31) degrees,

h [Witness Wilson)] When you talk test chamber, 1 am
not sure which portion of it yeu're talking, at which point
in time. There hae never been a description nrovided of
things like the dimensions or materials of the test chamber.

Q 1 see,

A [(Witness Wilson) I haven’t guestioned that
because my interest is in the test specimen, not in the test

chamber.
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Q That's okay.

You saw no photegraphs of the test chanber.

A (Witness V.. son) 1 saw a very blurred xerox
photograph of it, It didn’'t indicate dimensions or
materials.

Q You could not tell the dimensions from the

photograph that you saw.

A (Witnees Wilson) 1 could not.

Q You have not seen a better copy of that
photograph.

A (Witness Wilson] And again, it‘’s not of much

importance to me. 1 am interested in the specimen
conditions,

Q Okay.

1711 ask you, if you will, to turn to the December
198]1 test conducted by Bechtel, which 1 believe is Staff
Exhibit either 33 or 34, 1 believe,

A (Witness Wilson) Exhibit 33, gqualification
testing of Raychem environmental seals for Alabama Power
Company, Joseph M. Farley Nuclear Plant. 1 have it.

Q Is this the test report that you saw while you
were at Farley Nuclear Plant?

A (Witness Wilson] Yes, it is.

Q Ckay.

Incidentally, are you familiar with Bechtel Power
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Q Will you agree that the DOR guidelines in NUREC
06588 allow the use of qualified materials supplenmented by

partial testing and analysis?

' (Witness Wilson) Absoliutely not,
Q And tell me what makes you say that?
A (Witness Wilson) The concept of gqualified

materials is totally irrelevant to DOR guidelines or NUREG
0588, Materials are not gualified In a vacuum,

Q £2 1t 18 your testimony that what 1 described,
qualified materials, use of gualified materials,
supplemented by analysis and partial testing s absolutely
forbidden?

A [Witness Wilson) As it was performed in this
case, it does not satisfy any of our regular regulatory
criteria, even the most lenient.

Q I am not ask¥ing you about the performance in this
case; I'm asking you about NUREG 0588 and the DOR
guidelines.

Do you testify that what I have described as the
use of gqualified materials and supplemented by analysis and
PL ¥ 21 tusting is forbidden under either of the two

w o ents we just identified?

A [Witness Wilson] 1 cannot answer yeés to that, and

t“he reason is that the concept of gqualified materials,

regardle~s of function, application, any such matters, is

e e

e e
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not recognized in our criteria,

Q If you cannot answver, yes, can you answer, no?

A [Witness Wilson]™ No, because it is peossible that
prople can use any material at all, and with proper testing
and analysis, demonstrate gualification of it,

Q Just by =~

A [Witness Wilson) But if the person is Laking
credit for qualified materials and restricting the testing
and analysis that he provides, such that he does not
demonstrate gqualification of the component for its function,
then he has not gualified it. My point, again, is that

qualified materials is ~=-

Q Yes, 8ir, excuse me, Mr, Wilson =~
A [Witness Wilson) <= an inapplicable phrase to EQ.
Q Excuse me, sir., 1’11 ask you whether or not the

Raychem boot used =~ well, 1’11 strike that and ask it to
you this way:
Do you accept and recognize the validity of the

Raychem boot testing performed by Wylie Laboratories and
reported in their test report 58442-27

A [Witness W.lson) Within the scope of application
of that boot to cables, I certainly do,

Q All right, Do you not recognize that within the

scope of that application, the Raychem boot is then

qualified for EQ as an EQ material?
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A (Witneses Wilson] Only for the applications
addressed in that gqualification test report, and in
reasonable analyseg appended to the report.
¢ You admit, then, that the Wylie test report we ure

discussing can form the basis of reasonable engineering

analysis?
A [Witness Wilson) For what purposes?
Q For purposes of qualification of equipment used =~

or Class 1-E egquipment,

A (Witnesa Wilson) 1 agree it certainly forms the
basis for gualifying application of that boot to cables.
Beyond cables, 1 would have t see the analysis before 1
would agree that a successful gualification analysis could
be performed.

Q I see, 8o you would not reject the analysis out~
of~hand: you would want to see it first?

A (Withess Wilson] That's right.

Q That tells us there's at least a possibility in
your mind that such an analysis can be done satisfactorily?

A (Witness Wilson) Yes,

Q Now, let's go back to December of 1981, and 1’11
ask you whether or not at that time, there was a deadline
imposed on licensee such as Farley Nuclear Power Plant to
qualify its eguipment by June 30, 19827

A [Witness Wilson] Yes, there was.
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Q Will you agree with me that at the time, Farley
Nuclear Plant has ne viahie alternative to qualifying a seal

for its EA-180 NAMCO 1limit switchesg, except to develop its

own?
A (Witness Wilson) Neo, 1 don't agree.
Q Well, you don’t have your deposition.
A (Witness Wilson] 1 don’‘t need it. I'm aware that

at the time there wvere environmentally qualified
applications of CONAX sgeals in other plants, just to name

one seal that was being used at that time,

Q You have ildentified the CONAX seals?
A [Witness Wilson) VYes, the CONAX seals.
Q Yes, Just a second., I show you now Voelume 11 of

your deposition, page 368, and ask you if you will not look
at the guestion and answer beginning on Line %, which 1 will
reaa?

The question from me was, “"Right, but the point
there is that Farley had no alternative but to develop its
own test procedures -~ either it or somebody on its behalf?™

And your answer =~ if you will go ahead and read
your answer?

A (Witness Wilson] My answer was, "As far as 1
know, in 1980, it had to do that -~ maybe in ‘B1."
Q And then you said, "So people were doing whatever

they could in those days to make that seal, yes?"

——
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A (Withess Wilson]) Yes, And in those days, 1 was
referring to 1980 and maybe in 1981,

@ 1 ses,

A (Withess Wilson) 1 know that by the Fall of ‘81,
the CONAX seéal was avallable and wase beling used,

Q 1 understand, Well, you are not suggesting that
it is inappropriate or not acceptable for Farley Nuclear
Plant and Bechtel to devise its own test procedures and its
~wh seals; are you?

n |[Witness Wilson) Not at all., 1 think in the
deposition you just showed me, I indicated that people were
doing that, and we did accept seals at other plants that
were designed for plant-specific applications,

Q S0, it is =~ you know, it’'’s entirely possible -~
and we know it’'s a point of debate here, but it’'s entirely
possible and appropriate for a licensee to develop its own
seal to be used in the EA-180 NAMCO limit switches?

A [Witness Wilson] Of course,. It was not necessary
by the end of 1981, but it was certainly appropriate and
possible.

Q Tell me when you have Staff Exhibits 34 and 33 in
front of you.

A [Witness Wilsonl 1 have both.

Q And will you describe for the record what Staff

Exhibit 33 is?




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

25

A [Witneszs Wilson) 33
of a few ninuter ago, testinag
Decenber 1981.

Q And what is 347

A (Witness Wilson) 14
report number 58730, which desc

NEIS, Nuclear Environmental

[ Pause ., |
BY MR, MILLER:

Q let me show you what

i8 the

performed

is Wyle

ribes t

Interface

I have

5§20

one 1 read the tiiLle

for Farley in

Laboratories test
esting of a Raychem

Seal, kit.

marked for

identification purposes as Alabama Power Company Exhibit 60,

which I will identify for the

Qualification Test Report

and End Sealing Kits for Raychem Corporation,

dated April 3, 1981,

front of you, please, sir.

A [Witness Wilson)
MR. MILLER:

JUDGE BOLLWERK: Let

of Raychem

and ask you

All right,

lLLet's get the copies

the

1f you will

record ag the Environmental

Nuclear Cable Breakout

and it is

hold that in

s0r the Board.

record reflect that APCo

identification.

Exhibit No. 60

was marked for

identification.)

Exhibit 60 has been marked for
[APCo
BY MR. MILLER:
Q Let’s take Staff
report, and turn to Appendix B.

Exhibit

234

Tell

which 18 the Bechtel

me when you’re there.
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K [Witnessa Wilson) All right,

Q It may help If 1 hold up and show that the
pertinent part of Appendix B is this handwritten page that's
towards the end of the test report.

[ Pause. )
JUDGE BOLLWERK: That has what page number?
MR. MILLER: 0055%4, which is are unified number.

BY MR, MILLER:

Q Tell me when you're on that page, please, sir.
A [(Witneses Wilson) Go ahead.
Q Now, will you agree with me that, on that page, it

shows that, at 0846, military time, the vessel temperature

was 310 degrees, and the test specimsn was {nstalled?

A [Witnesse Wilson] That's what it says.,
Q And tell us what it pays at 0B47 military time,
A (Witness Wilson] 1t says "vessel temperature 310

degrees, vessel pressurized to o0 F," 60p something. The
Xxerox obliterates the rest of it.

Q 1 see.

A (Witness Wilson] "“Ez2gan . . ." == oh, that’s the
next time. 1 presume it’s going to say "vessel pressurized
to 60 pei," if the entire thing were here,

Q 1 think that’s a fair evaluation,

Can we look at, though, Mr, Wilson, and understand

that the test chamber stayed at the constant temperature
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aAfter the test specimen was installed?

A [Witness Wilson] I don‘t Kknow that,

Q You cannot look at that and make that
determination.

A [Witness Wilson) I don’t know the details of the
thermocouple installation. I don’'t know whether it was a
gy urd=te-«junction thermocouple or not., 1 den’t know the
thermocouple time response,

Q Have you any facts to suggest that the vessel

temperature was not 310 degrees at 0347 on the day of this
test?

A (Witness Wilson) I don’t believe it’s my job to
produce those facts. 1 believe the testers should decument
how they perform their test.

Q And what you’'re telling us is that this line is a
inadegquate level of documentation for your purposes.

A (Wi* "ess Wilson] Which 1 would speculate probabl
goes along with an inadegquate measurement of specimen
temperature.

Q I understor: ani so, your view that the level of
documentation is inadequate is illustrated, at least in one
example, by this line right here, because 1t fails to
mention the things that you can think of and have guestions
about.

A [Witness Wilson] That is correct. Not only is

n

4
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the test report incomplete in that regard but the licensee
has provided no analysis, no calculation of specimen
temperature versus time, which he may well have done to
supplement the test.

Q That’s what you have to say, and 1 take it, from
that, we can learn that, without such analysis, you deemed
this gualification test report to be, in the words of the
NOV, inadequate. Is that so?

A [Witness Wilson) That is correct, and I'm not
attempting to suggest that a test report reguires analysis
in that area. This particular one does.

Q I see.

Will you also look at the bottom of page 005554
2 top and all of the next page =-~-
(Witness Wilson) Yes,
-= as well as the top part of 005556, and I will
ask you, sir, is that not a time/temperature profile?
A [Witness Wilsen]) Yes, it is.
[Pause. ]

BY MR. MILLER:

Q Let us turn to page 29 of your testimony.

A [Witness Wilson, All right.

Q Down where you made your corrections, the sentence
should read this way, as 1 understand it: "As described in

the answer to guestion 11, the specimen temperature was
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1 increased without benefit of an applicable test procedure
| 2 and with no documentation of the actual temperature-versus-
3 time profile.”" Did I read it correctly? 5
4 A iWithess Wilson] Yas, |
‘ 5 Q We had talked earlier, Mr. Wilson, about the |
| 6 possible chemical interaction, and just to make sure we are %
[ 7 on focus with that, I think you told me earlier that refers
, & to chemical spray. |
‘ 9 A [Witness Wilson] Chemical spray in the Farley
| 10 plant as -~ as part of LOCA mitigation 1s the source of
; 11 chemicals with which we’re concerned, yes.
: 12 Q And by chemical spray, do you mean moisture
i . 13 intrusion?
; 14 A [Witness Wilson]) No. 1 mean the chemicals that f
! 15 are injected into the Farley containment as part of the LOCA |
| 16 mitigation engineered safety features,

! 17 Q What function will chemical spray interfere with i
| 18 or stop or halt or affect? |

19 A (Witness Wilson! What function with regard to the
20 Chico seals? |
21 Q Yes, sir. i
22 A [Witness Wilsen] 1 am speculating here.
23 Q Don’t speculate.

24 A [Witness Wilson] 1T believe it’s the licensee’'s

l

i

|

!

1

!

[

|

|

|
:
25 job to make his case. Now, having said that, I will
¢
|

f
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speculate that --

Q Well, let’s wait just a minute. We don't want you
to speculate. We can’t make a decision based on
speculation. If you know, say so, If you don’t know, say I
don’t Know.

A (Witness Wilson] Would you repeat your gquestion,
please?

Q What function wil) chemical spray interfere with
or stop or halt or affect?

If you know, pleaseé answer. If you don’t know,
just say you don’‘t know.

A (Witness Wilson] Would you repeat it again,
please?

Q I'd be happy to. What function will Chemical
Spray interfere with or step or halt or affect?

A (Witness Wilson] What functions. And we're
talking about the Chico seal?

Q Yes, sir?

A [Witness Wilsecn] The function that I would be

concerned about would be the abillity of the seal to maintain
the electrical integrity of the limits; what circuits during
and after the LOCA transient, which would relate to the
ability of the seal primarily to exclude moifture during and
after the LOCA.

Q When we then read about chemical interaction or
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chemical spray, is that not another way of saying moisture
intrusion?

A [(Witness Wilson] They’'’re certainly related. 1'm
not suggesting that chemical spray is necessary in order to
have moisture intrusion.

Q 1f there was some way to address moisture
intrusion, would that not simultanecusly address the major
problem associated with chemical spray?

A [Witness Wilson]) Not if the chemical spray, for
example, affected the bonding of the Raychem adhesive to the
galvanized pipe metal, that it needs to be bonded to
maintain a seal.

Q Bonding then is one of your concerns?

A (Witness Wilson) Absolutely. And that was raised

during the inspection.

Q And the lack of bonding would result in moisture
intrusion?

A [Witness Wilson) Possibly. I don’t know.

Q Okay.

A [Witness Wilson] There’s no test or analysis

addressing that.

Q We’ll turn our attention to that in a minute. 1
will ask you to look at your deposition, volume two, taken
on July 23rd, 1991, page 352, lines 12 through 16. And 1

will ask you this question again =-- one that is precisely

R e e e A I A e e e L
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identical to the one 1 just asked you. And if there was
some way to address moisture intrusion, would that not
simultaneously address the major problem associated with
chemical spray? Please read your answer.

A (Witness Wileen] This is not the guestion you

just asked me,

Q Please read your answer.
A [Witness Wilson] JOkay. 1’11 read my answer. My
answer to this question is: 1 believe so. That is not the

guestion you just asked me.

Q You deny that 1 asked you that guestion within the
last five minutes?

A [Witness Wilson)] You‘ve asked several, But the
one you just asked me was whether chemical spray and

moisture intrusion were essentially the same thing,

Q All right.
A [Witness Wilson] That’s not what this guestion
is. Q All right. Let's make sure we understand

what you’re telling us.
A [Witnhess Wilson] 1f you’d let me give you a
complete answer, 1 would try to do that.
Q I1'd be happy to. Perhaps we can do that by me
asking you this question.
You have told us that the test reports with which

you are familiar do not address chemical spray on the
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Raychem boots; is that true, Mr. Wilson?

A [Witnhess Wilson] Absolutely not,

Q ihen tell us the test reports ==

A (Witness Wilson) That is not true.

Q -= with which you are familiar that do address
chemical spray on the Raychem boot.

A (Witness Wilson) On the Raychem boot?

Q Yes, sir.

A [(Witness Wilson) You’ve handed me a Raychem test
report which I haven’t reviewed in detail, But, nmy
recollection is that it does.

Q That it does address the results of chemical
spray?

A (Witness Wilson] The Raychem beocot on a cable,

Q On a cable. And would it be fair to say that the

results of that test -~ that is, the chemical spray of the
Raychem boot on the cable, revealed no deficiencies and
gualified the boot for that application?

A [Witness Wilson] That’s my recollection. And 1
nave not reviewed the report this morning.

Q I understand. If you wish, you may take the time
to review that. We don’t wish to deny you that opportunity.

A [(Witness Wilson] I don’t do two-minute reviews.

Q Well, just how many minutes does it take you to do

that?

-
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A [Witness Wilson) It would take probably twen hours
1 would think, since I have reviewed it in the past.
Q ] see. Well, we’ll let it speak for itself on

that point.

Are you familiar with any test report that
discusses the application of chemical spray of a Raychem
boot over a galvanized pipe?

A (Witness Wilson]) Yes. There is a Raychem test
report that does that and you’ve culled it out a few minutes

ago. It’s Staff Exhibit 34.

Q I see. Is that the same thing as report number
EDR60627
A [Witness Wilson] 1 don’'t know, It’s 1dentified

as Wyle report 58730,

Q All right. I guess we've got to get a cross=check
to see if that’s the same as the Wyle test report. 58730
you said?

A [Witness Wilson] Yes.

Q Okay. All right. Here we go.

Now, let’s make sure we understand what you’re
telling us on this, Mr. Wilson, 1 understood =-- strike
that,

Is it your position that because the Bechtel test
did not have chemical spray they failed to account for its

corrosive effects and, henc:, the Bechtel report is
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inadeguate?

A (Witness Wilson] That is one of several reasons,
yes.
Q With respect to the issue of chemical spray, did I

state the reason correctly?

A [Witnhess Wilson] Within that narrow framework,
yes. 1 agree,

Q And will you then focus on Chemical spray. And
1’11 ask you whether or not you recognize th:; test report,

Staff Exhibit 34, as cone that gualifies the Raychem boot for

use on galvanized steel?

A (Witness Wilson] No. I don’t recognize that.
Q And tell me why that is so?
A (Witness Wilson) Because of the 12-specimeng that

were tested, six failed.

Q Let’s begin on page one. Do you not recognize
that, as it says right below item number seven, the kits
were installed on one-half inch galvanized rigid steel
conduit nipples?

A [Witness Wilson)" That'’s what is says. And that'’s
a different size than what Farley has.

Q All right. Can we not agree though that what 1
hold in my hand and what we’l]l identify for the record as
Alabama Power Company Exhibit Qo. 102 is an exanmple of the

EA-180 seal used at Farley nuclear plant when you were
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there? Take whatever time you need to,

A [Witness Wilson] No, it doesn’t.
Q That’s not one of them?
A (Witness Wilson] The design at Farley had an

external conduit clamp on it that’s not present here.

Q Before we start cluttering the record with
numbers, I1‘il1 show you this design and ark you {f that is
not what that description ==

A [Witness Wilson) It could well be. 1 did not
perform the plant walkdown inspection at Farley. So, 1 did
not see the seals., 1 was leading another inspection at that
time.

Q You know, that'’s interesting. You mean that ,/ou
never saw the seals at Farley.

A [Witness Wilson] That's right.

Q If 1 identified for the record -- strike that. If
I substituted what I now hold in my hand for kxhibit 102,
can you tell me that’s the first time you’ve seen the Farley
configuration in the EA-180 NAMCO limit switch?

A (Witness Wilson) Yes, it is.

Q You then say that, until today, you have not seen
a smaller or cut-away version, such as I hold in my left
hand.

A [Witness Wilson] That is correct,

Q And that means the opinions you have given in the
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test == I'm sorry -- the inspection report and your
testimony in your deposition have all been without benefit
of the observations you re making right now,

PN (Witnhess Wilson) That is correct.

MR. MILLER: For record purposes, 1 would like to
substitute the full version and call it Alabama Power
Company Exhibit 102,

JUDGE BOLLWERK: You ildentified the first one, the
emaller one, as a cutaway?

MR. MILLER: Yes, sir.

JUDGE BOLLWERK: You don’t intend to put that in,
I take 1it.,

MR. MILLER: I think it would be easier to have
the large one in.

JUDGE BOLLWERK: All right. Why don’t we consider
102 withdrawn, and we’ll put that in as 103? How is that?

MR. MILLER: All right,

JUDGE BOLLWERK: Because you’‘ve talked about both,
and I’m concerned there's going to be some confusion.

MR. MILLER: All right. Then we’ll do that. The
large version will be 103.

JUDGE CARPENTER: Do you mind letting the Board
look at the cutaway?

MR. MILLER: We'’ll keep 102 as the cutaway.

JUDGE BOLLWERK: Again, we’‘ve got to have two
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copies of all these, and that'’s going to cause a problem,
MR. MILLER: We’ll mark them for identification
purposes, the cutaway being 102, the full version being 103.
JUDGE BOLLWERK: Exhibit No. 103 is the full
version of the EA~180 seal?
MR. MILLER: Yes, sir. It’s the NAMCO limit
switch with sfal attached.
JULSE BOLLWERK: Let the record reflect that APCo
Exhibit No. 103 has been marked for identification,
[APCo Exhibit No. 103 was marked
for identification,)
WITNESS WILSON: Could 1 ask what drawings or
instructions these exhibits were assembled according to?
BY MR. MILLER:
Q Mr. Wilson, you’re interested to know the drawings
or the material supporting how those were constructed. 1s

that what you said?

A [Witness Wilson) Yes,

Q Have you not seen those?

A (Witness Wilson] Seen what?

Q The drawings that you are referring to.

A [Witness Wilson] Yes. I’ve seen conflictinu

drawings giving different assembly methods, but I wondered
whether these examples were made to any drawing that the

plant egquipment was made to.
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In other words, seeing these specimens today, do 1
know what plant egquipment looked like in 1981, *'2, *3, '4,
or '5?
Q Let’s be absolutely fair about it, Mr. Wilson,.

Those are the kinds of guestions you could have asked back

in 1987,

A [Witness Wilson]) 1 wasn’t doing an inspection in
‘'87. 1I'm sorry. 1 was. 1 wasn’t shown those specimens in
*87. 1 did ask for drawings, etcetera, in ’87, and my

testimony addresses that,

What I am asking =~ since you'‘re making a point of
my nevaer having seen your samples, I1'm asking are the
samples like the plant equipment at that time?

Q I will show you Alabama Power Company Exhibit 104,
which I have marked for identification purposes and which I
will describe for the record as drawing A-177541, Rev 0,
dated July 16, ‘82, entitled "Procedure for Applying Chico=-
A4 compound to the Nipple of NAMCO EA-180 Limit Switch Where
Raychem Breakout is Attached," and 1’1] provide six copies
of that.

JUDGE BOLLWERK: Let the record reflect that AFCH
Exhibit 104 will be marked for identification.

(APCe Exhibit No. 104 was marked
for identification.]

BY MR. MILLER:
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Q Take a moment to look at that, Mr. Wilson, and
then, when you have had that time, I am going to ask you
whether or not you have seen and reviewed that before.

A [Witness Wilson) [Reviewing document. )

Q I may need to correct the description, Thia is a
series of drawings.

A [Witness Wilson) [Reviewing document. )

What 1 am doing is comparing this drawing number
with the inspection report and then leooking at page 14 of my
testimony. There is an item number 3 which addresses
similarity of the test specimen to plant equipment and says
it was not established.

According to the inspection report, there was one
set of drawings referenced in the test procedure, the one
that we’ve been talking about, which is Staff Exhibit 33, 1
believe.

Also, according to the inspection report, when 1
asked for drawings of the plant installed equipment, 1 was
given another set of drawings. There are some differences
between them and the set referenced in the test procedure.

Q All right,

A [Witness Wilson] The drawing you have just handed
me is in neither of those groups. It is very similar to
what I looked at during the plant inspection.

Q You can say that 1t is very similar to what you
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Q Is that lost of bonding a product of the chemical
interaction or chemical spray?
A [Witness Wilson] Possibly. Because the Wyle

Laboratories’ report that we were talking about a little bit
earlier, Exhibit 34, has a statement in that regard, where
they ran a chemical spray test of Raychem material on a
galvanized steel nipple. That report says all specimens
exhibit extensive degradation of the sink galvanizing on the
pipe nipple, including the area under the NEIS kit seal,
which is the Raychem adhesive.

Q 1 understand. Now, let’'s =~

A [Witness Wilson) S8So, for that reason, if no
other, there was a cencern in that regard.

Q There was a concern of yours that the bonding had
been jeopardized?

A [Witness Wilson] Yes.

Q Can you tell me, by referencing this test report
58730, whether or not any of the seals failed as a result of

this corrosion or extensive degradation you just read to us

about?
A [Witness Wilson)] No, 1 cannot tel! you that.
Q Will you agree with me that there was no leakage

indicated in the test specimens as reported in this test
report?

I'm going to withdraw the gquestion and make sure 1



10
& ¢
12
‘I’ 13
14
15
16
17
18
19

20

22
| 23

2%

=y - e e e e e e — datme

B38
ask it correctly. |
Will you not agree with me -~ and we are looking
a4t paragraph 1.0 summary, page two, where it reports on the
test results for the 12 test specimens -~ will you not agree

with me that in six of the 12 test specimens, leak rates
were at six times 10 tu the minus five and there was no

leakage indicated during the LOCA main steam line break

exposure?
A [Witness Wilson] That’s what 1t says,
Q Will you not agree with me that two more specimens

showed no evidence of leakage during the environmental
exposure, but had higher helium rates after the test?

A [Witness Wilson] 1 don’t know if that’‘s two more
or is it simply twe of the total.

Q I see, Okay. Will you not agree with me that one
test specimen had slight leakage, but that was determined to
result from a leak in the insulated wire?

A (Witness Wilson] That’s what it says,

Q And then three evidence leakage resulting from
leaks at the threaded flange connection?

A [Witness Wilson] You'’ve skipped something so 1'm
not with you.

Q All right. You better -~ let’s go back and make
sure we say it right. Why don’t you read that =-- those last

two sentences intoc the record?



10
11
12
1)
14
15
16
17
18
19
20
21
22
23
24

25

819

A [(Witness Wilson) "“There were three remaining
specimens that evidenced leakage during the LOCA/MSLB and
had high post-LOCA/MSLBE helium leak rates. Fost-test
investigation of these specimens revealea evidence of
leakage during the LOCA/MSELB at the threaded flange
connection.,"

Q At the threaded flange connection and not the

Raychem boot?

A (Witness Wilson] That’s what they say. "“Post~-
test investigation revealed evidence of..." that’s correct,

Q Okay .

A (Witness Wilson] This test exhibit is one of the

reasons why it is difficult to attempt to gualify, Lased on

test failures.

Q Yes, sir.
A [Witness Wilson] And why the DOR Guidelines says
you should not do that. May 1 read the pertinent sentence

from the DOR Guidelines to clarify my concern there?

Q Can’t you agree with me, Mr, Wilson, that the
failures here were not attributed to a failure of the
bonding of the Raychem boot tc the galvanized steel?

A [Witness Wilson] 1In this test report, there’s no
indication that they attributed the failure to that cause.
I agree with that.

Q Okay.
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A [(Witness Wilson] Which is not the same thing as
saying that may not have been a failure cause,

Q 1 understand, But at least the test report
doesn’t say that, dces it, sir?

A [Witness Wilson] No, it doesn’t, 1t simply says
that six of the 12 passed.

Q Okay. Mr. Luehman, would you mind looking on page
21 on the testimony, guestion 14 and answer 147

A (Witness Luehman) 1 see it.

Q Is that the basis for the staff’s contention that
Alabama Power Company clearly knew or should have known of
this viclation?

A (Witness Luehman) That'’s a summary of it, yes.

Q All right. There is no other testimony by you on
the issue of should have known in this testimony, is there,
sir?

A [Witness Luehman) No, I don’t think so,.

Q I can’t help but note, Mr. Luehman, that in your
answer, you said APCo should have known abocut the
deficiencies. I know ysu say more, but that’s the starting
point of your sentence: correct?

A [Witness Luehmarn] Yes.

Q Do you now wish to correct the record to say APCo
clearly should have known or did you intentionally leave

that word out?
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A [Witness Luehman] No. I think that that should

say clearly.
Q Well, you have had an opportunity to make

corrections, have ynu not?

A [Witness Luehman] Yes, 1 have.

Q And earlier you said you had none.

A [Witnees Luehman]) That’s correct.

Q And until I pointed that out to you == unless 1

had pointed that out to you, you would have done nothing,
would you?

A [Witness Luehman) That’s true.

Q So, what you tell us now is this should read

clearly should have known?

A [Witness Luehman] That's correct, or we wouldn
have made this a viclation, if that hadn’t been the staff
position.

Q Okay. Incidentally, Mr, Wilson, 1 meant to ask

‘t

's

you if prior to going to Farley nuclear plant, you reviewed

the Franklin TER?

A [(Witness Wilson] 1 may have briefly. It
certainly was not in-depth, and 1 saw nothing in it with
regard to the Chico A/Raychem seals in particular,

Q How long did you spend with Mr. Merriweather
discussing the Franklin TER?

A [Witness Wilson] ©h, my. I have no idea, but

4
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previously marked as Exhibit 102, Alabama Power Company
Exhibit 102, You have -=- we have talked today about
moisture intrusion ~-- and 1 know that this is the first time
ycu have seen this, sir, but will you describe for me; how
the moisture is going to intrude through this material, if
you can do that, sir?

A [Witness Wilson)] What happens is that the Raychem
boot with extensions for two wires ~- 1 thought there were
four -~ the other two are in the other half of that section?

¥ Yes, sir.

A [Witness Wilson]" Okay. The hoot is shrunk very
tightly over a thread of galvanized steel pipe metal.

Q Yes, sir.

A [Witness Wilson) There doesn’t appear to be any
particular rounding of the edge of this nipple, and 1 don't
remember in your installation procedures seeing that
specified. But this is a pipe metal; it’s not an electrical
cable fitting, okay?

I would be very concerned about what would happen
tc *his Raychem boot material, and its intimate contact with
this pipe metal.

Q Your bonding concern that we discussed earlier?

A [Witness Wilson] Not only bonding concern. I'm
concerned about thermal shock, differential expansions,

things of this type. 1Is this Raychem material going to
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