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GENERAL INTERROGATORIES

INTERROGATORY NO. Gl(a). Which contentions of Wells
Eddleman do Applicants agree are now admitted in this proceed-
ing, NRC Dockets 50-400/401 0.L.?

ANSWER: The contentions of Intervenor Eddleman which are
admitted to this proceeding are set forth in various memoranda
and orders issued by the Atomic Safety and Licensing Board, all
of which are available to Mr. Eddleman.

INTERROGATORY NO. Gl(b). [F]or each such contention, pro-
vide for any answers to interrogatories by Wells Eddleman which
Applicants have previously or presently received (except those
suspended by Board order, if any), the following information:

ANSWER: The answers to General Interrogatories herein are
restricted to Eddleman Contentions 9, 11, 41, 45, 116 and
132C(11).

INTERROGATORY NO. Gl(c). Please state the name, present or
last known address, and present or last known employer of each
person whom Applicants believe or know (1) has first-hand
knowledge of the facts alleged in each such answer; or (2) upon
whom Applicants relied (other than their attorneys) in making
such answer.

ANSWER: The following list identifies those persons who
provided information upon which Applicants relied in answering
the interrogatories on Contentions 9, 11, 41, 45, 116 and

132C(II) and indicates the particular interrogatory answers for

which such person provided information:



PERSON

P. Yandow

R. Bucci

A. Fuller

R. M. Parsons

.

Safarian

. Timberlake
0. White
Ferguson

. Waters

w O o @ O

Prunty

Shaw
Gagliardi
Shah

Hardy

& » O =JF R

Serbanescu

INTERROGATORY NO(S).

9-2; 9-3(a), (c); 9-4; 9-5(b),
(¢), (d); 9-7; 9-8; 9-10(b), (4d),
(e); 9-11(a); 9-12; 11-1(1), (n),
(o), (s), (£), (u); 11-2; 11-3.

9-2; 9-3; 9-5(b), (c), (d); 9-6;
9-10(a), (d), (e), (£f); 9-11(b),
(c),

(d), (e), (£), (g)., (

(k), (m), (p), (Q), (
11-2; 11-3.

)
(c); 9-12; 1ll-1(a), (b),
h), (3).
r), (u);
41-20(184), (185), (186), (187), (189),
(190), (192), (193); 41-21; 41-22; 41-23;
41-29; 41-34; 41-36.
41-20(191), (194); 41-28.

41-20 (187), (188), (195); 41-24; 41-32;
41-33; 41-35.

41-20(188); 41-29(2]; 41-30; 41-33; 41-35.
41-25; 41-26; 41-27.

132-¢c=2-22(c), (4)

132-¢c=-2-22(c), (d)

132-¢-2-20; 132-c=-2-21, 132-c-22(a),
(b); 132-c=-2-23; 132-c=-2-24[223);
132-¢=-2-25(224); 132-c-2-26[225);
132-¢-2-27(226]; 132-c-2-28[227];
132-¢-2-29(228); 132-c=-2-30[229];
132~-c-2-31{230].

45-19(197); 45-19(198); 45-19(199)
45-19(196); 45-19(197); 45-20
45-19(196); 45-19(197); 45-20
116-3(a), (h); 116-4(b), (c¢)

116-1; 116-2; 116=2(sic]; 116-3;
116-4(a)



All of the above individuals are employees of Carolina Power &
Light Company at the Shearon Harris Nuclear Power Plant, Route
1, Box 101, New Hill, North Carolina 27562, except for Messrs.
Bucci, Gagliardi and Shah, and Ms. Serbanescu, who are

employees of EBASCO, Two World Trade Center, New York, New York
10048.

INTERROGATORY NO. Gl(d). [P)lease identify all facts con-
cerning which each such person identified in response to
Gl(c)(1l) above has first-hand knowledge.

ANSWER: See answer to Interrogatory No. Gl(c).
INTERROGATORY NO. Gl(e). [P)lease identify all facts
and/or documents upon which each person identified in response
to Gl(c)(2) above relied in providing information to respond to
the interrogatory, including the parts of such documents relied

upon.
ANSWER: All facts or documents relied upon by those indi-
viduals identified above are indicated within each response to

the specific interrogatories on Contentions 9, 11, 41, 45, 116
and 132C(11).

INTERROGATORY NC. Gl(f). Please identify any other docu-

ment(s) used or relied upon by Applicants in responding to the
interrogatory.

ANSWER: See Answer Gl(e).

INTERROGATORY NO. Gl(g). Please state which specific fact
each document, identified in response to Gl(e) and Gl(f) above,
supports, in the opinion or belief of Applicants, or which
Applicants allege such document supports.

ANSWER: Applicants have indicated which specific facts

are supported by the documents identified, within each response



to the specific interrogatories on Contentions 9, 11, 41, 45,

116 and 132C(II).

INTERROGATORY NO. Gl(h). Please state specifically what
information each person identified in response to Gl(c)(1l) or
Gl(c)(2) above provided to or for Applicants' affiant in an-
swering the interrogatory. If any of this information is not
documented, please identify it as "undocumented" in responding
to this section of General Interrogatory Gl.

ANSWER: See Answer Gl(c).

INTERROGATORY NO. G2(a). Please state the name, present or
last known address, title (if any), and present or last known
employer, and economic interest (shareholder, bondholder, con-
tractor, employee, etc.) if any (beyond expert or other witness
fees) such person holds in Applicants or any of them, for each
person you intend or expect to call as an expert witness or a
witness in this proceeding, if such information has not previ-
ously been supplied, or has changed since such information was
last supplied, to Wells Eddleman. This applies to Eddleman and
Joint Contentions as admitted, or stipulated by Applicants.

ANSWER: Applicants have not yet identified the expert or
other witnesses they expect to call in this proceeding regard-
ing these Eddleman contentions. When and if such witnesses are
identified, Applicants will supplement this response in a time-
ly manner.

INTERROGATORY NO. G2(b). Please identify each contention
regarding which each such person is expected to testify.

ANSWER: See Answer G2(a).

INTERROGATORY NO. G2(c). Please state when you first con-
tacted each such person with regard to the possibility of such
person's testifying for Applicants, if you have contacted such

person.

ANSWER: See Answer G2(a).



INTERROGATORY NO. G2(d). Please state the subject matter,
separately for each contention as to which each such person is
expected to testify, which each such person is expected to tes-
tify to.

ANSWER: See Answer G2(a).

INTERROGATORY NO. G2(e). Please identify all documments or
parts thereof upon which each such witness is expected to,
plans to, or will rely, in testifying or in preparing testi-
mony.

ANSWER: See Answer G2(a).

INTERROGATORY NO. G3(a). ([P]lease identify any other
source(s) of information which Applicants have used to respond
to any interrogatory identified under Gl above, stating for
each such source the interrogatory to which it relates, and
what information it provides, and identifying where in such
source that information is to be found.

ANSWER: Applicants have identified all other such sources
of information, if any, within the answers to the specific in-

terrogatories set forth herein.

INTERROGATORY NO. G3(b). [P)lease identify any other
source(s) of information not previously identified upon which
any witness identified under G2 above, or other witness, has
used in preparing testimony or exhibits, or expects to use in
testimony or exhibits, identifying for each such source the
witness who is expected to use it, and the part or part(s) or
such source (if applicable) which are expected to be used, and,
if not previously stated, the fact(s) or subject ma*ter (or
both) to which such source relates.

ANSWER: See Answer G2(a).

INTERROGATORY NO. G4(a). [P]lease identify all documents,
and which pages or sections thereof Applicants intend or expect
to use in cross-examination of any witness I call in this hear-
ing. For each such witness, please p-ovide on a timely basis
(ASAP near or during hearings) a list of all such documents,
the subject matter Applicants believe they relate to, and make
the document(s) available for inspection and copying as soon as
possible after Applicants decide or form intent to use such
document in cross-examination.



ANSWER: Applicants have not at this time identified which
documents, if any, they intend to use in cross-examinaticn of

Mr. Eddleman's witnesses.

INTERROGATORY NO. G4(b). [P)lease identify any
undocumented information Applicants intend to use in cross-
examination of each such witness for me.

ANSWER: See Answer G4(a).

INTERROGATORY NO. G5(2). [F]or each contention Applicants
state or admit is an admitted Eddleman conter*ion under Gl(a)
above, or an admitted joint intervenor contention, please state
whether applicants have available to them experts, and infeorma-
tion, on the subject matter of the contention.

ANSWER: Applicants have availabl: to them exoerts and
information on the subject matter of Contenticas S, 11, 41, 45,

116 and 132C(1II).

INTERROGATORY NO. G5(b). If the answer to (a; above is
other than affirmative, state whether Applicants expect to ba
able to obtain expertise in the subject matter, and information
on it, and if not, why not.

ANSWER: Not applicable.

INTERROGATORY NO. G6(a). [F)or each document identified in
response to any interrogatory herein, or referenced in response
to any interrogatory herein, please supply all the following
information which has not already been supplied:

(i) date of the document
(ii) title or identification of documert

(iii) all authors of the document, or the author

(iv) all qualifications (professioral, techni=-
cal) of each author ~»f the document

(v) the spacific . :'ts, sections or pages, of
trne document, if any, upon which Applicants
rely



(vi) the specific information each part, section
or page identified in response to (v) above
contains.

(vii) identify all documents used in preparing
the document, to the extent known (and also
to the extent not identified in the docu-
ment itself)

(viii) state whether Applicants possess a copy of
the document

(ix) state all expert opinions contained in the
document, upon which Applicants rely, or
identify each such opinion.

(x) identify the contention(s) with respect to
which Applicants rely upon (a) the expert
opinions (b) the facts identified in the
document

(xi) state whether Applicants now employ any
author(s) of the document, identifying each
person for each document.

(xii) state whether Applicants have ever employed
any author(s) of the document, identifying
each such person for each document.

(xiii) 1identify all sources of data used in the
document. Answers to all the above may be
tabulated or grouped for efficiency.

ANSWER: All such information available to the Applicants
with regard to each document identified in response to an
interrogatory herein is contained in the particular document
which is being made available to Mr. Eddleman. It would be
particularly burdensome for Applicants to research all historie-
cal employment records to determine whether the authors of each
documeni identified herein have ever been employed by Appli=-
cants. However, Applicants will supplement this response in a

timely manner if and when Mr. Eddleman identifies any such
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INTERROGATORY NO. GlO(a). Where the above general inter=-
rogatories, and/or specific interrogatories below, or any of
them, call for identification of documents, (i) and no docu-
ments are identified, is that the same as Applicants stating
that there are no documents responsive to this general inter-
rogatory, in each case where no documents are identified? (ii)
and documents are identified, is that the same as Applicants
stating that the identified documents are the only ones pres-
ently known which are responsive to the interrogatories? (iii)
If your answer to GlO(a)(ii) is other than affirmative, please
state all reasons for your answer. (iv) If your answer to
GlO(a)(i) above is other than affirmative, please state all
reasons for your answer.

ANSWER: (i) Yes.
(ii) Yes.
(i1i) Not applicable.

(iv) Not applicable.

INTERROGATORY NO. G10(b). Where any interrogatory, general
or specific, herein, calls for factual information (i) and an
opinion is stated in response, is that the expert opinion of
any person(s) identified as having contributed information to
that response? (ii) and facts are given or identified (or a
fact is) in response, but no documents are identified, does
that mean Applicants have no documents containing such fact(s)?
(iii) Tf your answer to (i) above is affirmative, please state
for each such response all qualifications of each expert upon
whom Applicants rely for each such answer. The qualifications
need be stated only once for each such person if they are
clearly referenced in other answers. (iv) if your answer to (i)
above is other than affirmative, please state which opinions,
if any, given in response to interrogatories (general or spe-
cific) herein is the opinion of an expert, identify each expert
whose opinion you used in response to each interrogatory, and
state in full the qualifications of each such expert. (v) If
your answer to (i) above is other than affirmative, please
identify all opinions of non-experts used in your responses,
and identify each non-expert whose opinion is included in each
answer herein. (vi) If your response to (ii) above is other
than affirmative, please identify each document which contains
a fact not previously documented in your response(s), stating
what the fact is, and at what page, place, chapter or other
specific part the document contains such fact.



ANSWER: (i) Yes.
(ii) See Answers Gl(e), (f)
and (g) and Gl0(a)(i) above.
(iii) See Attachments (A)-(0) attached hereto.
(iv) Not applicable.
(v) Not applicable.

(vi) Not applicable.

INTERROGATORY NO. Gll. For each answer to each interroga-
tory herein (or any subpart or part thereof), please identify
each item of information in possession of Applicants (including
facts, opinions of experts, and documents) which (a) contra-
dicts the answer you made, (i) in whole (ii) in part (please
identify each such part for each item of information identi-
fied); (b) casts doubt on your answer (i) in whole (ii) in part
(please identify each such part for each item of information
identified); (c) Please identify all documents not already
identified in response to parts (a) and (b) above (and their
subparts) which contains any item of information asked for in
(a) or (b) above. Please identify for each such document what
information item(s) it contains and what answer(s) each such
item is related to.

ANSWER: Gll(a)=-(c): Applicants have no such information.

ANSWERS TO INTERROGATORIES ON EDDLEMAN 9

INTERROGATORY NO. 9-1. Please provide a copy of the cur-
rent 10 CFR 50.49. 1If you believe it is different from that
cited in my responses, please state whether it is being further
amended or changed in any way to your present knowledge, or if
such changes have been proposed, so state.

ANSWER: 10 C.F.R. § 50.49 was published as a final rule
of the Commission on January 21, 1983 at 48 Fed. Reg. 2729.

The curre . version of 10 C.F.R. § 50.49 is available in the

Local Public Document Room ("LPDR").

wile



INTERROGATORY NO. 9-2(a). Please identify each and every
item of electrical equipment at Harris that you believe (a) is
fully environmentally qualified under 10 CFR 50 Appendix A Gen=-
eral Design Criterion 1 and/or GDC 4 and/or 10 CZFR 50.49 and/or
NUREG-0588, stating under which you believe it is fully quali-
fied (you may say "all" if you so believe);

ANSWER: The Environmental Qualification Master List
("Master List") for the Shearon Harris Nuclear Power Plant
("SHNPP") identifies electrical equipment at SHNPP required to
be environmentally qualified under 10 C.F.R. § 50.49. All
electrical equipment on the Master List will be fully qualified
prior to fuel load in accordance with applicable NRC regula=-
tions and guidance. As of April 13, 1984, more than 80% of the
Environmental Qualification Reports submitted to Applicants by
equipment vendors have been determined to be acceptable. The
Master List and a sample of the Environmental Qualification
Packages containing Environmental Qualification Reports, review
documentation and other information will be produced for in-
spection and copying in accordance with Applicants' Response to
Wells Eddleman's Request for Production of Documents.

INTERROGATORY NO. 9-2(b). [I]s required to be environ-
mentally qualified for accident conditions by NRC rule, regula-
tion or regulatory position (specify which), but has not been
illy qualified.

ANSWER: See Answer 9-2(a).

INTERROGATORY NO. 9=2(c). For each item identified under
either (a) or (b) above, please state exactly what accident
conditions are postulated for that item, and all reasons why

those conditions and not any more severe ones are postulated,
and

-12-



ANSWER: The design basis post-accident condition conse-
quences to which electrical equipment identified in the answer
to Interrogatory 9-2(a) must be qualified are described in the
following sections of the Final Safety Analysis Report for the

Shearon Harris Nuclear Power Plant ("FSAR"):

Post-Accident Condition Conseguences FSAR
Compartment Pressurization and Flooding §§ 3.6, 3.6A
Chemical Environment $§ 3.11.5, &. 5.2
Temperatures and Integrated Radiation Doses § 3.11B
Analysis of Pressure Response of Containment § 6.2.1
INTERROGATORY NO. 9-2(d). [S)tate what exact tests were

done on (i) that item (ii) a similar item (iii) anything, which
tests' results were used to estavlish, in your view, that the
item is environmentally qualified. Include all test conditions
in your response, or reference them precisely.

ANSWER: Applicants have received to date over 100 test
reports from equipment vendors. All such test reports are re-
viewed by Applicants for correctness and applicability to
SHNPP. A sample of The Environmental Qualification Packages
containing test reports will be produced for inspection and
copying as stated in Answer 9-2(a).

INTERROGATORY NO. 9-2(e). [I]dentify all documents
containing the results of any tests identified in response to
(d) above. Please note all tests which any item (or any item
similar to an item used at Harris) failed.

ANSWER: See Answers 9-2(d) and (f).

INTERROGATORY NO. 9-2(f). Have there been any failures,
in tests you know of, of (i) items to be used at Harris (ii)

items similar to those to be used at Harris, in or under envi-
ronmental conditions (aa) as severe (bb) more severe (cc) less



severe (dd) different, than the conditions you believe the item
(or similar item) to be used at Harris must be environmentally
qualified under? Please identify all documents relating to
each such failure not already identified above. Please also
(ee) state for each such failure any rationale, reasoning or
argument or information which you believe means such failure
would not be a to environmentally disqualify the item or simi-
lar item at Harris, based on the failure of each such item or
similar item in the test(s).

ANSWER: All test failures must be documented by the ven-
dor. The vendor also must provide an evaluation of the fail-
ures. The following criteria are used by Applicants in re-
viewing the adequacy of vendor documentation:

1) Record failure date and time.

2) Identify and understand cause of problem or failure
which includes determining with reasonable assurance if test
monitoring instrumentation and/or test devices were the cause
of the abnormality.

3) Determine with reasonable assurance whether the
acceptance criteria were appropriate.

4) Review the failure to determine if it is common-mode
or random.

5) Determine whether all failed items have been repaired
or whether disposition has been determined.

6) Determine whether the corrective actions have been
made in existing identical items to which these actions are
pertinent.

7) If the problem or failure has been corrected by de-

sign change, determine whether the change has been incorporated

and tested to prove its effectiveness.



8) Determine whether the problem and failure report
close-out has been reviewed bv cognizant technical and manage-
ment personnel to ensure adequacy of corrective and close-out
action.

All documentation related to test failures is included in the
Equipment Qualification Packages, a sample of which will be
produced for inspection and copying as stated in Answer 9-2(a).

INTERROGATORY NO. 9-3(a) State (or state where it is
stated) all actions Applicants have taken to comply with the
criteria of 10 CFR 50.49 for each item of electrical equipment
located in a harsh environment at Harris.

ANSWER: Applicants' program for environmental qualifica-
tion of electrical equipment is designed in accordance with 10
C.F.R. § 50.49 and NUREG-0588, Interim Staff Position on Envi=-
ronmental Qualification of Safety-Related Electrical Equipment,
(Rev. 1, July 1981), which is endorsed by 10 C.F.R. § 50.49(k).
The principal elements of Applicants' program to meet section
50.49 include:

1) Identify on the Master List all electrical equipment
required to be environmentally qualified.

2) Identify environmental parameters at equipment loca-
tions, e.g., radiation, temperature, humidity.

3) Specify equipment for the appropriate environmental
parameters in accordance with applicable NRC regulations and
guidance and industry standards.

4) Evaluate vendor proposals for meeting the specifica-

tions and evaluate vendor test plans prior to testing.



5) Review vendor Equipment Qualification Reports.

6) Assemble Equipment Qualification Packages containing
all required documentation.

7) Frepare documentation for NRC Staff ("Staff") audit,
including:

a) Equipment Qualification Program Report;
b) Master List;

c) Component Evaluation Sheets;

d) Equipment Qualification Packages

8) Respond to any Staff audit findings and requests for
additional information.

9) Qualify all equipment prior to fuel load.

10) Monitor NRC and other studies, reports and Informa-
tion Notices, IE Bulletins, vendor information and other indus-
try experience for applicability to SHNPP.

INTERROGATORY NO. 9-3(b). [(D)efine the term "harsh envi-
ronment" as you use it in your interrogatory 9.5(a). State
whether this is the same definition used (i) in 10 CFR 50.49 as
presently promulgated (ii) in NUREG-0588 (iii) in 10 CFR SO Ap=-
pendix A.

ANSWER: Applicants' definition of "harsh environment" is
as follows:

The harsh environment is an environ-
ment with a significant change (increase in
pertinent environmental stress factors) due
to a Design Basis Event, such as, Loss of
Coolant Accident, Main Steam Line Break or
High Energy Line Break, including a signif-
icant increase in radiation due to

recirculation of containment sump fluid.

Neither 10 C.F.R. 50, Appendix A, 10 C.F.R. § 50.49, or



NUREG~-0588 cdefines harsh environment. However, 10 C.F.R.
§50.49(c) defines mild environment. Applicants believe their
definition of harsh environment to be consistent with the in-

tent of NRC regulations and guidance.

INTERROGATORY NO. 9-3(c). State which equipment at Harris
has been qualified under NUREG-0588 in your opinion, and to the
extent not already set forth above (in other responses to the
above), state for each item all reasons why you think it is
qualified under NUREG-0588 and identify all documents concern=-
ing its qualification and/or testing.

ANSWER: See Answers 9-2(a) and (d), and 9-3(a).

INTERROGATORY NO. 9-4(a). State when, if ever, CP&L plans
to complete environmental qualification for the Harris 1 plant.

ANSWER: Environmental qualification of electrical equip-
ment will initially be achieved prior to fuel load. However,
environmental qualification of electrical equipment is an
ongoing program at SHNPP for the life of the plant. Replace-
ment parts, spare parts and new equipment will be environ-
mentally qualified. In addition, Applicants will monitor NRC
and other studies, reports and Information Nctices, IE Bulle-
tins, vendor information and other industry experience for ap-

plicability to SHNPP.

INTERROGATORY NO. 9-4(b). What work needs to be done be-
tween now and your completion date (or November 30, 1985 if you
think this date applies regardless of your completion date) to
qualify all the electrical equipment at Harris that must be
qualified. Please identify all documents, including work
schedules, test programs and/or schedules, critical path
studies or diagrams, and/or plans, which relate to the comple-
tion of the environmental gualification of electrical equipment
at Harris. 1If a schedule only applies to some equipment, iden-
tify all equipment for which that schedule applies.

«]7e



ANSWER: The current schedule for completion of the
preoperational phase of Applicants' program for environmental
qualification of electrical equipment is as follows. On July
1, 1984 Applicants will submit to the Staff their Equipment
Qualification Program Repor:, the Master List, the Component
Evaluation Sheets and other information requested by the Staff
in § 3.11.3 of NUREG-1038, Safety Evaluation Report Related to
the Operation of Shearon Harris Nuclear Power Plant, Units 1
and 2 (November 1983) ("SER"). The Staff will conduct an audit
of Applicants' program in October and will issue an SER supple~-
ment based on the results of the audit. All equipment will be

fully qualified by fuel load, which is scheduled for June 1985.

INTERROGATORY NO. 9-5(a). Please provide a copy of FSAR
Amendment 4.

ANSWER: FSAR Amendment 4 will be produced for inspection
and copying.

INTERROGATORY NO. 9-5(b). Please state why you believe
compliance with the format requirements of 10 CFR 50.49 (if any
-=- sSee your interrogatory 9-7(a)) would be relevant to this
contention.

ANSWER: 10 C.F.R. § 50.49 contains requirements for iden-
tification of electrical equipment and for documentation of
component evaluation data. The formats of FSAR Figure
3.11.1-1, the Master List, and Figure 3.11.1-2, the Component
Evaluation Sheets, are designed to address the regulatory

requirements by calling for certain categories of information

which, along with other information, will be reviewed by the

-18-



Staff. Any deficiencies or omissions which Intervenor believes
to exist in Figures 3.11.1-1 and 3.11.1-2 would thus be poten=-
tially relevant to Contention 9.

INTERROGATORY NO. 9-5(c). Please state why you believe
compliance with the format requirements of 10 CFR 50.49 (if any
-=- see your interrogatory 9-8(a)) would be relevant to this
contention.

ANSWER: See Answer 9-5(b).

INTERROGATORY NO. 9-5(d). [P]lease explain why I should
tell you what changes you need to make in a figure (3.11.1-2)
in your FSAR, in order to comply with 10 CFR 50.49. Please
also state whether you believe that figure and the information
in it does comply (or demonstrate compliance with) 10 CFR
50.49, and if so, why (state all reasons) and please also state
whether NRC staff agrees with your view. (Cf. your interroga=-
tory 9-8(c))

ANSWER: Applicants believe the Interrogatory is relevant
for the reasons stated in Answer 9-5(b). Applicants believe
that the format of Figure 3.11.1-2 is adequate because it calls
for all of the categories of information required by 10 C.F.R.
§ 50.49 and recommended by NUREG-0588. Applicants believe that
the Staff agrees with the format of Figure 3.11.1-2. Figure
3.11.1-2 is consistent with a figure included by the Staff in
IE Bulletin 79-01B as an example of an acceptable format for
providing the types of information required for environmental
qualification of electrical equipment. Applicants are aware of

no subsequent Staff issuance repudiating or preempting the sam-

ple format provided in IE Bulletin 79-01B.



INTERROGATORY NO. 9-6(a). State what criteria of
NUREG-0588 you believe you have (i) completely (ii) partially
complied with. Give all basis for each answer. Identify all
documents you believe support your answer to the above parts,
and all documents you believe support your answers to (b)
through (d) of 9-5 above.

ANSWER: Applicants believe that their program for envi-
ronmental qualification of electrical equipment complies with
all the criteria of NUREG-0588. For the bases of Applicants'
compliance, see Answer 9-3(a).

INTERROGATORY NO. 9-7(a). Do you believe there are
inadequacies in SER section 3.11?

ANSWER: Applicants do not believe there are any
inadequacies in SER § 3.11.

INTERROGATORY NO. 9-7(b). 1If so, please detail each such
inadequacy. Identify all documents and/or expert opinions sup-
porting your opinion that each is an inadequacy in fact.

ANSWER: Not applicable.

INTERROGATORY NO. 9-8(a). What information requested in
SER pp 3-49 through 3-51 has CP&L (i) already provided to NRC
Staff (ii) committed to provide to NRC Staff (iii) refused or
otherwise declined to provide to NRC Staff (iv) not yet pro-
vided to NRC Staff? Please identify all items of equipment for
which you have not yet provided information requested by the
Staff, either information requested as detailed ir _.he SER PP
3-49 through 3-51, or any other information reques‘ed
(specify).

ANSWER: Applicants have committed to prov.2 all of the
information requested in SER § 3.11.3. The information will be
pro- i1ded according to the schedule outlined in Answer 9-4(b).
Applicants have met with the Staff in order to present a gener-
al program description. The materials included in the

presentation will be produced for inspection and copying.



INTERROGATORY NO. 9-9. (a) Is there any equipment in your
(1) Brunswick (ii) Robinson 2 nuclear plants which is not envi-
ronmentally qualified and which should be or must be environ-
mentally qualified under 10 CFR 50.49, NUREG-0588, or other ap-
plicable NRC rule, requirement or regulation (please specify)?
If so, when do you plan to qualify each such item of equipment
(list all == if no date, say "no date to qualify")? (b) Do you
believe that operating either plant with such equipment (i) has
(ii) will (iii) might compromise safety of that plant? Please
give all reasons for your answer and identify all documents you
believe support your answer, including any documents submitted
to NRC to justify continued operation of either Robinson 2 or
either or both Brunswick units with ungqualified electrical
equipment.

ANSWER: Applicants object to the Interrogatory as irrele-
vant and beyond the scope of Contention 9.

INTERROGATORY NO. 9-10(a). What flcoding analysis have
you done for equipment inside that Harris containment? Please
identify all documents containing such analysis.

ANSWER. The flooding analysis for equipment inside con-
tainment at SHNPP is described in FSAR §§ 3.6 and 3.6A.

INTERROGATORY NO. 9-10(b). Do you have any Anaconda flex-
ible conduit in use anywhere at Harris? 1If so, is it in a
place or use that you believe should require it to be environ-
mentally qualified under 10 CFR 50.49, NUREG-0588 or other ap-
plicable regulation, rule or position of NRC (please specify)?
Please identify all such uses and/or locations of Anaconda
flexible conduit.

ANSWER: Anaconda flexible conduit is used in several dif-
ferent applications a“ various locations at SHNPP. None of the
conduit is required to be environmentally qualified, either be-
cause:

1) The equipment to which the conduit is connected is

qualified to operate independent of the conduit materials.



2) The cables enclosed in the conduit are qualified for
use unprotected by conduit.

3) The conduit is used to enhance moisture protection
for outdoor equipment such as terminal boxes.

4) The conduit is used as a vibration reducer on high
vibration equipment, an application which is not impaired by
failure of the outside jacket material of the conduit.

INTERROGATORY NO. 9-10(c). Are any of the items mentioned
in Union of Concerned Scientists' February 7, 1984 petition to
NRC re environmental qualification of electrical equipment, in
use or planned to be used or installed at Harris?

ANSWER: Mr. Eddleman did not supply Applicants with a
copy of the February 7, 1984 Union of Concerned Scientists'
Supplemental Petition for Emergency and Remedial Action; and
Applicants were unable to obtain a copy of the petition in suf-
ficient time to answer the Interrogatory.

INTERROGATORY NO. 9-10(d). What equipment in use at
Harris, if any, can perform its required functions while sub-
merged? What equipment at Harris has submergence included in
its environmental qualification requirements (i.e. has a quali-
fication environment that includes being submerged)?

ANSWER: All electrical equipment at SHNPP for which sub-
mergence is included in its qualification environment will be
qualified to perform its required safety function(s) while sub-
merged. Such equipment will be qualified for submergence in
the radiation field postulated for the equipment's location.
Any electrical equipment located below the maximum flooding

level of 228.3 ft. could be submerged during an accident. The



elevation level for each item of electrical equipment is indi=-

cated on the Master List.

INTERROGATORY NO. 9-10(e). Please list all equipment at
Harris which you think (i) is electrical equipment that could
be submerged during an accident, e.g. at TMI-type accident or
small-break LOCA where cooclant overflows or flows out into con-
tainment, but cannot be removed from containment either (aa)
because it is too radiocactive, or (bb) because containment is
isolated; (ii) is electrical equipment that has to be environ=-
mentally qualified for being submerged in (aa) water (bb)
highly contaminated water, e.g. a high radiation field with
water. Please identify all bases for your answers and all
documents concerning these matters.

ANSWER: See Answer 9-10(d).

INTERROGATORY NO. 9-10(f). Have you analyzed the effects
of plateout of radioiodines etc. on the radiation fields to
which electrical equipment at Harris may be exposed during an
accident? Please identify all documents concerning such analy-
sis by you or by anyone else. Identify also any documents ana-
lyzing this question in general (platecut effects on radiation
fields in nuclear plant accidents as this affects electrical
equipment or may affect it) or for other nuclear plants or for
military nuclear systems, which you know of.

ANSWER: Applicants have analyzed the effects of plateout
of radioiodines on the radiation fields to which electrical
equipment at SHNPP may be exposed during an accident. A zero

removal rate coefficient is used for all types of halogens in

Applicants' plateout model. This assumption of zero removal is

more conservative than the removal rates recommended in

NUREG-0588.

INTERROGATORY NO. 9-11(a). What maintenance procedures
for Harris assure that environmentally qualified electrical
equipment at Harris is always kept in the same condition or
state of repair and/or readiness it was qualified under?
Please identify all documents concerning such maintenance, or
maintenance programs for environmentally qualified electrical
equipment at Harris.




ANSWER: Maintenance procedures for SHNPP are currently
under development. Maintenance procedures will be based on the
following information. Environmental Qualification Reports
submitted by vendors are reviewed for information regarding
maintenance by engineering personnel trained in equipment gqual-
ification. The engineering reviews also identify equipment
qualified to less than the 40-year life of the plant, and docu-
ment maintenance to be performed on such equipment to assure
continued qualification. Spare parts and replacement intervals
necessary to assure a 40-year life also are identified. The
information generated by the engineering reviews is then trans-
mitted to the Operations Department to be included in the SHNPP
surveillance and maintenance program. Operations persoanel
also review Technical Manuals for inclusion in the program.

NRC and other studies, reports and Information Notices, IE Bul-
letins, vendor information and other industry experience will
be taken into account in writing and revising maintenance pro-
cedures as appropriate.

INTERROGATORY NO. 9-11(b). Are there any items that must
be environmentally qualified for several conditions (e.g. ra-
diation, steam spray and impact) which were not tested under
all those conditions at once? Please identify each such item
or describe which items were not so tested.

ANSWER: Generally, the electrical equipment at SHNPP
which must be gqualified to accident conditions is not tested
under all postulated conditions simultaneously. Paragraph 2.3

of NUREG-0588 permits sequential testing, and such testing is




standard industry practice. However. most equipment is tested
under several conditions simultanecusly. The test methods for
particular items of electrical equipment are included in the
Equipment Qualification Packages, a sample of which will be

produced for inspection and copying as stated in Answer 9-2(a).

INTERROGATORY NO. 9-11(c). Have radiation fields in the
auxiliary building at Harris under (i) MSLB (ii) high energy
line break outside containment (iii) EFW failure (iv) AFW fail=-
ure (v) break in steam line to steam - driven pump (vi) fire in
the auxiliary building, been analyzed for determining condi=-
tions under which electrical equipment in the Harris auxiliary
building must be environmentally qualified? Please identify
all documents concerning (aa) such analysis (bb) any reasons
for not doing such an analysis for any or all of the situations
ingquired about above.

ANSWER: Except for (vi), which is not analyzed under the
environmental qualification program but is analyzed under the
fire protection program, each of the above postulated events
has been analyzed to assure that the calculated radiaticn envi-
ronment for electrical equipment in the SHNPP Reactor Auxiliary
Building, both for normal plant operation and the most severe
design basis accident to which the equipment is required to be
qualified, is conservative.

INTERROGATORY NO. 9-12(a). Please provide copies of (i)
actual test data (ii) analysis, used or submitted by CP&L to
show electrical equipment at Harris is or will be environ=-
mentally qualified, for all items of electrical equipment at
Harris which (aa) you believe must be environmentally qualified
(bb) such tests or analysis have been done and you have a copy
of the test results or analysis. Please provide copies of all

procedures used in each such test and all documents giving data
or basis used in each such analysis.



ANSWER: See Answer 9-2(d).

ANSWERS TO INTERROGATORIES ON EDDLEMAN .1

Applicants have determined that there are no polyethylene-
insulated electrical cables in cable raceways at SHNPP which
will be exposed to radiation. See Letter from M. A. McDuffie
to Harold R. Denton (April 26, 1983), and attachments, a copy
of which was transmitted to Mr. Eddleman. While Applicants be-
lieve Contention 11 is now moot, Applicants are providing an-
swers to the interrogatories, pending an opportunity to discuss
the contention with Mr. Eddleman, in order to facilitate the
proceeding.

INTERROGATORY NO. 11-1(a). What information do you pos=-
sess concerning the effects on (i) polyethylene (ii)
polyethylene copolymer (iii) neoprene (iv) any other insulation
used on (aa) cable (bb) wiring (cc) other equipment, at Harris,
of (cc) radiation delivered at a dose rate of (cc=a) under 1
rad per hour (cc-b) 1 rad per hour to 5 rads/hour (cc=c) S
rads/hour to 20 rads/hour (cc-f) 500 rads/hour to 2000
rads/hour (cc-g) 2000 rads/hour to 10,000 rads/hour (cc=h)
10,000 rads/hour to 50,000 rads/hour (cc=i) 50,000 rads/hour to
200,000 rads/hour (cc=j) 200,000 rads/hour to 1 megarad per
hour (cc<k) 1 megarad/hour to 5 megarads/hour (cc=-1 over 5
megarads per hour? Please identify all documents containing
such information which you know of.

ANSWER: Applicants have not performed an analysis of the
kind requested by the Interrogatory. Such an analysis would
require substantial time and effort. Applicants' Architect/
Engineer, EBASCO, has an extensive library of documents con-
cerning radiation effects on insulation material at different
dose rates and under different environmental conditions. These

documents are located at EBASCO's offices in New York City.
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INTERROGATORY NO. 1ll-1(b). D¢ any of the documents iden-
tified in response to the above interrogatory also discuss the
effects of (i) heat (ii) pressure (iii) steam (iv) oxygen (V)
surface area (vi) nitrogen (vii) particulates (e.g. socot from
fires, radioactive particulates) (viii) conduit (ix) cable con-
figuration (x) insulator position or configuration (xi) other
materials used in conjunction with insulation (xii) insulation
stripped from conductors (xiii) mechanical stress (xiv) fire
(xv) submergence (xvi) impact of objects (e.g. shrapnel from
exploding pump, line break, etc.) (xvii) pipe whip (xviii) vi=-
bration (xix) seismic forces (xx) explosions (xxi) hydrogen
burns or rapid deflagrations (xxii) other factors, in combina-
tion with radiation, on the (aa) insulating ability (bb) integ-
rity (cc) properties (specify) (dd) resistivity (ee) strength
(ff) tensile strength (gg) volume (hh) elasticity (jj) bulk
modulus (kk) other characteristics (please specify) of the in=-
sulation or of polyethylene, polyethylene copolymer (PE co-P),
neoprene, or other insulating material used or to be used at
Harris for cable or wiring or other electrical eguipment insu-
lation? Please identify what of the above is discussed in each
document, and identify all documents not identified in response
to the above which discuss any of the above factors or prop-
erties under conditions of radiation exposure combined with any
of items (i) thru (xxii) above.

ANSWER: See Answer 1ll-1(a).

INTERROGATORY NO. 1ll-1(c). Please identify any documents
or other information which you believe indicates that insula=-
tion in a conduit (specify what the conduit is made of) is
shielded from, or (ii) not subject to, degradation effects such
as those alleged in Eddleman contention 11.

ANSWER: Insulation in a conduit is assumed to be affected
by all gamma radiation existing outside the conduit (i.e., no

gamma shielding credit is taken for the conduit).

INTERROGATORY NO. 11-1(d). Please state the lowest (i)
gamma (ii) total, radiation dose rate at which you believe the
effects alleged in Eddleman contention 11 (i.e. accelerated
degradation of insulation) (aa) cannot occur (bb) will not
occur (cc) probably will not occur (dd) might not occur.

Please give all bases for each of your answers and identify any
and all documents containing information you believe supports
your answer.



ANSWER: The investigation of cable insulation deteriora-

tion in the containment building of the Savannah River Nuclear
Reactor, as documented in K. T. Gillen and R. L. Clough, Inves-
tigation of Cable Deterioration in the Containment Building of
the Savannah River Nuclear Reactor, NUREG/CR-2877 (August
1982), showed that there were alternating areas of flexible and
brittle cable insulation corresponding to differences in the
radiation fields experienced by the cable at those points. The
brittle portions of the cable were exposed to approximately 25
rads/hr., while the relatively undamaged portions were exposed
to approximately 13 rads/hr. This strongly suggests that there
is a minimum threshold dose rate below which dose-rate effects
are not significant. That dose rate appears to be sor.ewhere
between 13 and 25 rads/hr.

INTERROGATORY NO. 1l1-1(e). Please state the highest (i)
gamma (ii) total, radiation dose rate at which you believe the
accelerated degradation of insulation described (e.g.) in
Eddleman 11, NUREG/CR 2763, NUREG/CR 2877, etc. (aa) cannot
(bb) does not (cc) probably will not (dd) might not, occur.
Please give all basis for your answer, including identification
of all documents containing information you believe supports
your answer.

ANSWER: Gillen and Clough in their tests used dose rates
ranging from 1.4 x 10E3 rads/hr. to 1.2 x l0E6 rads/hr. See K.
T. Gillen and R. L. Clough, Occurrences and Implications of Ra-
diation Dose-Rate Effects for Material Aging Studies, NUREG/
CR=2157 (June 1981); R. L. Clough and K. T. Gillen,
Radiation-Thermal Degradation of PE and PVC: Mechanism of

Synergism and Dose-kate Effects, NUREG/CR-2156 (June 1981).
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Conclusions concerning dose-rate effects for dose rates nigher
than 1.2 x 10E6 rads/hr. cannot be drawn from the Gillen and

Clough studies.

INTERROGATORY NO. 11-1(f). Please state if there is any
radiation dose rate or total integrated radiation dose (specify
which, and what dose or dose rate) above which insulation (e.g.
polyethylene, neoprene) cannot be degraded or is not degraded
in such a way that its function or the safety function of ener-
gy or signals insulated by it will not be impaired. Please
state all such doses or dose rates and all bases for your con-
clusion that they exist and/or are at the .eel(s) stated,
stating which type(s) of insulation (e a. po.yethylene,
PE-co-P, neoprene) each such dose rate aprlies to, and identi-
fying all documents containing informatio: you believe supports
each such total dose or dose rate or answer you have made.

ANSWER: Applicants are rnot aware of any radiation dose
rate or total integrated dose above which insulation does not

degrade.

INTERROGATORY NO. 11~-1(g). [S)tate which, if any, total
integrated (i) gamma (ii) total, radiation dose rate exists
below which degradation of the type alleged in Eddleman 11
and/or described in NUREG/CR 2156, 2157, 2763 and 2877 (specify
which one(s)) (aa) does not occur (bb) cannot occur. Please
state all basis for each of your answers, including identifica-
tion of all documents containing any information you believe
supports your answer(s) or any of them (specify which).

ANSWER: Applicants do not know what the Interrogatory
means by a "total integrated . . . radiation dose rate." The
degradation curves shown in Figures 1 through 4 of NUREG/
CR-2157 indicate that, until the materials tested received a
total integrated dose of approximately 2 x 10E7 rads, no sig-
nificant degradation occurred; and no significant differences
in degradation were observed regardless of the dose rates used

to reach that total dose.



INTERROGATORY NO. 1ll-1(h). Please identify all radiation
dose rate levels which you believe (i) exist in normal opera=-
tion of Harris, or would exist in normal operation of Harris,
in any zone or area through which insulated cables or wiring or
other insulated equipment insulated with polyethylene or PE
co-P, pass (ii) exist or would exist during normal shutdowns at
Harris in any such area (iii) exist or would exist during
refueling or other prolonged outages at Harris in any such area
(iv) exist or could exist during any accident (specify the
accident) in any such area. Please also provide (v) maps,
drawings or diagrams showing the areas of given radiation dose
levels for Harris (vi) all assumptions and calculations,
including computer runs and programs and assumptions and input
data for each such run (and a listing of the source code for
each program so used), used to figure those radiation dose lev-
els, specifying for which zone(s) or area(s) each was used.
Please provide this information for the auxiliary building end
all other areas in which cables or wiring insulated with
polyethylene, PE co-P or neoprene, or other equipment so insu=-
lated, could be exposed to radiation.

ANSWER: Radiation dose maps for all radiation zones at
SHNPP are contained in FSAR Appendix 3.11B. The radiation
doses given are based on 100% reactor output. Radiaticn dose
rates under normal, full-power operating conditions can be cal-
culated by dividing the 40-year total integrated dose by the
number of hours in 40 years. Radiation dose rates during de-
sign basis accident conditions are similar to the dose rates
normally employed during equipment qualification tests. Be-
cause the qualification tests sufficiently simulate accident
conditions, accident dose rates are irrelevant to the question
of low dose-rate effects.

INTERROGATORY NO. 11-1(j). Have you, or anyone else, per-
formed any analysis of the ability of (i) all (ii) (specify)
wiring, cable or other electrical equipment insulated with (aa)
polyethylene, (bb) PE co-P (cc) neoprene (dd) other insulation,
to perform its safety-related functions and/or to avoid
suprious signals or short circuits, under the degradation ef-

fects described in (ee) Eddleman contention 11 (££f) NUREG/
CR-2156 (gg) NUREG/CR-2157 (hh) NUREG/CR 2763 (jj) NUREG/CR



2877 (kk) other studies of radiation effects or synergistic ef-
fects of conditions including radiation, on such insulation?
Please identify all such studies you (ll1) possess (mm) know of.

ANSWER: In the Gillen and Clough tests, the properties
measured to detect polymer degradation were mechanical prop-
erties - namely, tensile strength and elongation. Other engi=-
neering properties of interest, particularly electrical prop-
erties like insulation resistance and dielectric strength, were
not measured. Cable qualification tests have demonstrated that
a cable with substantial degradation in mechanical properties
of the insulation will still perform its electrical function.

A more recent Sandia study by Minor and Furgal has indi-
cated that degradation of the mechanical properties of cable
insulation does not prevent the cable from performing its re-
quired electrical function. See E. E. Minor and D. T. Furgal,
Equipment Qualification Research Test of Electrical Cable with
Factory Splices and Insulation Rework No. 2, NUREG/CR-2932 (2
vols.) (September 1982). In the study, cross-linked polyoclefin
insulated electrical cable was exposed to a relatively low dose
rate (6.2 x 10E4 rads/hr.). Despite degradation of mechanical
properties, the cable was able to perform its electrical funce-
tion at all times. This series of tests was conducted ac-
cording to industry standards (IEEE Standards 323-1974 and
383-1974) and NRC guidelines (NUREG-0588). Minor and Furgal
concluded that the methodology employed by the nuclear industry
to qualify electrical equipment, despite the dose-rate effect
on mechanical properties found by Gillen and Clough, is

adequate,



INTERROGATORY NO. 11-1(k). Are you able to analyze all
instances in which (i) cable (ii) wiring (iii) other electrical
equipment at Harris, might fail under the influence of degrada-
tion effects such as are discussed in any of the documents or
contention 11 listed in (j) (ee) through (j) (kk) above? If so
present and identify any such analysis you have done for equip-
ment at Harris which is insulated with (aa) polyethylene (bb)
PE co-P (cc) neoprene (dd) other insulating material.

ANSWER: See Answer 11-1(j).

INTERROGATORY NO. 11-1(l1). Please state all features,
Frocedures, or requirements of your Harris (aa) inspection (bb)
maintenance (cc) test program(s) which provides or provide for
(1) inspection (ii) testing (iii) replacement, of cable or
wiring insulation which may have become degraded. Please
specify (dd) how you plan to inspect insulation inside conduit
(ee) how you plan to inspect insulation inside bundled wiring
or cables (ff) how you plan to inspect multiconductor cables or
wires (gg) how you plan to test the insulation on wiring or
cable inside conduit (hh) how you plan to test insulation in-
side bundled wiring or cables (jj) how you plan to test insula-
tion inside multiconductor cables or wires. Please identify
all documents relating to each of the above subparts or the
matters or items inquired about in each.

ANSWER: Applicants are in the process of developing their
surveillance and maintenance program for SHNPP. In any event,
there are no polyethylene-insulated electrical cables in cable
raceways at SHNPP which will be exposed to radiation. See Let-
ter from M.A. McDuffie to Harold R. Denton (April 26, 1983),

and attachments.

INTERROGATORY NO. 11-1(m). Identify each specific proper-
ty or property you believe is (i) always (ii) usually (iii)
sometimes necessary for wiring or cable insulation to perform
its safety function. Define the safety function of (iv) wiring
(v) cable (vi) other electrical, insulation at Harris. Specify
the level or range of each property identified in response to
(1), (11) or (iii) above which is necessary in your opinion for
the insulation to perform its safety function. State all basis
for each of your answers and identify all documents containing
information used in your answers or which you believe supports
any of your answers (specify which you believe it supports).



ANSWER: The safety function of electrical cable insula-
tion is to enable electrical cable continuously to carry cur-
rent and hold a voltage. The properties of electrical cable
insulation necessary for the insulation to perform its safety
function include both electrical and mechanical properties.
However, as stated in Answer 11-1(j), cable gqualification tests
as well as a recent Sandia study have demonstrated that a cable
with substantial degradation in mechanical properties will

still perform its electrical function.

INTERROGATORY NO. 1l1-1(n). Are there any performance-
based acceptance criteria for insulation at Harris to perform
its safety function? 1If so, specify each such criterion for
each application (e.g. ECCS power supply wiring) for which in-
sulation is used at Harris. Identify all documents giving de-
scriptions of or basis for or information relating to such
acceptance criteria.

ANSWER: See Answer 11-1(1l).

INTERROGATORY NO. 11-1(o). Are there any other acceptance
criteria for insulation to be used in areas at Harris where it
can or will be exposed to radiation? Please identify each such
criterion and give all basis for it and state to what insula-
tion or what areas or what items it applies. Identify all
documents listing or describing the areas or items where each
such acceptance criterion applies, and also identify any docu=-
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