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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE_ ATOMIC SAFETY AND LICENSING BOARD

.

In the Matter oft )
) Docket Hos. 50-348-CivP

AIABAMA POW R COMPANY ) 50-364-CivP
)

(Joseph H. Farley Nuclear )
Plant, Units 1 and 2) ) ASLDP Ho. 91-626-02-CivP

SURREBUTTAL TESTIMONY OF DAVID llUBER JONES,
BERNARD DOUGLAS MCKIN!1EY, OR. AND VINCENT S. IlOONAN

ON BEHALT OF ALABAMA POWER. COMPANY

,

-

I. INTRODUCTIp}]
..

=
k Q1. Please state your name and describe your current employment.

..

A (Jones) My name is David !!uber Jones. I am Manager of
|

{ Engineering Support, Farley Nuclear Plant, for Southern

Nuclear Operating Company, Inc.

(McKinney) My name is Bernard Douglas McKinney, Jr. I am

. employed by Southern Nuclear Operating Company, Inc., as the

Manager of Nuclear Engineering and Licensing for Farley

Nuclear Plant.

(Noonan) My name is Vincent S. Noonan. I an employed by

HALLIBURTON NUS Environmental Corporation as General Manager

of the Rocky Mountain Center (RMC) and Safety and Licensing

Divisions.

_l
.

_ _- _- __
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I O2. Have you previously testified in this proceeding?

At (Jones, McKinney, Noonan) Yes. Each of us have previously

provided Direct Testimony in this proceeding on behalf of

Alabama Power Company.3

Q3. What is the purpose of your testimony?

| A: our purpose is to provide Surrebuttal Testimony to that filed

by James G. Luchman and Paul C. Shemanski on Behalf of the NRC

Staff Concerning Enforcement. To do this, our testimony is

generally organized so that it responds to the questions and'

answers of the Staf f's witnesses in the order presented. For

case of reading, we have organized our Surrebuttal Testimony

under the same four headings utilized by the Staff in their

Rebuttal Testimony: December 1904 SER, Enforcement Matters,

Mitigation and Escalation, and Inspections Conducted at

Faricy.

I
I
I
I

'Unless otherwise indicated, the responses to each questions will be sponsored by Mr.

| Jones and Mr. McKinney. Mr. Noonan's responses will be separately identified.
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I
II. DE_QEMBER 1984 BRB

04. In his response to Q4, Hr. Shenanski contends that Alabama

Power Company's understanding of the significance of the

Deceruber 1984 SER is erroneous, is tsken "out of context," and

" simply is not reasonable given the wording of the entire SER

and the information promulgated by the commission at the time

licensees were meeting with the NRC Staff to resolve

environmental qualification issues." (Rebuttal Testimony, at

pages 2-7). What is your perspective of Mr. Ghemanski's

testimony?

A: As an initial matter, we observe that the thrust of the Staff

Rebuttal Testimony under this heading, and the one entitled

" Enforcement Matters," is an attempt to shore up its evidence

that Alabama Power Company " clearly knew or should have known"

of the alleged EQ violations. There are other, less obvious

issues raised, of course, but by discussing the meaning of the

December 1984 SER, the meaning of various Information Notices,

and, for the first time, contending that Alabara Power Company

should have read EQ inspection reports from other utilities,

the Staff is clearly focusing ou the Modified Enforcement

Policy and its mandate that, "[2.)f the licensee does not meet

the ' clearly knew or should have known' test, no enforcement

action will be taken." Our Surrebuttal Testimony will refute

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

' I.

-3-
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I

conclusion that Alabama Power Company should not clearly have

known of these violations.

I As for Mr. Shemanski's testimony, it is our belief that the

December 1984 SER, which was issued af ter more than five years

of hard work by Alabama Power Company to comply with various

EQ requirements, was a major milestone acknowledging Alabama

Power company's compliance with EQ regulations, as compliance

was generally understood at that time. Because of the many

times Alabama Power Company submitted documents, test reports

and data to the NRC and its contractors, and the corresponding

favorable NRC responses it received, it is also our belief

that the December 1984 SER precludes a finding by the Board

that Alabama Power Company " clearly knew or should have known"

of the alleged EQ deficiencies in the Notice of Violation. We

explained our EQ compliance efforts to the Staff in detail,

particularly at a January 11, 1984, meeting. If deficiencies

existed about which Alabama Power Company clearly should have

known, then we believe that the Staff, with its knowledge

about EQ, clearly should have told Alabama Power Company about

' hat its EQ program compliedthem instead of communicating t

with 10 CTR 50.49 and that the Unit 2 EQ license condition had

been met.

QS. Plesoe continue your discussion about Mr. Shemanski's

| testimony and the December 1984 SER.

I ~'~

I
- - _. _-



A, First, t is undisputed that the December 1984 SER, and its

5 m'c4t . transmittal letter, referred to the deficiencies

3,sitified la earlier Safety Evaluation Reports, the Franklin

Nsearch Center Technical Evaluation Reports, and the*

discussion held between the NRC Staff and Alabama Power

Company on January 11, 1984, as documented in our letter dated

February 29, 1984. Moreover, it is undisputed that additional

letters dated March 14 and May 20, 1983, provided additional

information to the Staff. Ultimately, the Staff concluded:

I Based on our reviews, we conclude that the
Alabama Power Company Equipment Qualification
Program is in compliance with the requirements
of 10 CFR 50.49, that the proposed resolutionI for each of the environ. mental qualification
deficiencies identified for Farley Units 1 and
2 is acceptable, and that the continued

I operation of Farley Units 1 and 2 will not
present undue risk to the public health and
safety.

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

I We understood that the word " program" as used in this SER

referred to Alabama Power Company's efforts to identify,

qualify, and document, its compliance with DOR Guidelines and

NUREG-0588 (Category II).# The NRC Staff has provided

testimony that reinforces this interpretation. In fact, at

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

I
Under 10 CFR 50,49(k), Alabama Power Company must qualify its equipment to these

two standards.

-5-
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I
identify and qualify equipment subject to EQ requirements, and

document that qualification. (Tr. 390). For case of

reference, the relevant portion of the transcript is

reproduced below:

Q: I see a couple of sentences about the
Staff's position that a licensee must
establish a program for qualifying

I electrical equipment identified in 10 CFR
50.49(b).-

A: [ Witness Shemanski) Yes.

I Q: By program, do you mean to describe
identification, qualification and
documeratation of Class I-E electrical
equipment?

A: (Witnesa Shemanski) I would extent (sic)
that to the EQ Rule which talks aboutI equipment important to safety.

Q: I see.

A: (Witness Shemanski) And that includes
safety-related equipment, non-safety-
related, and the Reg Guide 1.97.

Q. Okay, so, equipment subject to EQ, ihn
procram should identify it. cualify it

I pnd document the cualificq11cn2
(Emphasis added).

,3 A: [ Witness Shemanski) Yes, that's gprIggt
- g (Emphasis added).

Q: And that's What you mean when you tall;
,

about an EO Drocram? (Emphasis added).:

A: [ Witness Shenanski) Xm (Emphasis y

added).

h

-6-
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I (Tr. 390). In their Direct Testimony, Heasrs. Luchman,

Potapovs and Walker describe the purpose of the inspections at

Farley Nuclear Plant as "to review the program for

environmental qualification of electrical equipment." (Staff

Direct Testimony Concerning Enforcement, at page 13, A12).

It seems to us that, as used in these three important

documents, the word " program" should retain its same meaning.

If, for purposes of sworn testimony, an EQ program encompasses

identification, qualification, and documentation of safety-

related electrical equipment then, for purposes of an SER, it

should be interpreted similarly. If, for purposes of an EQ

inspection, the word " program" includes evaluating a

licensee's EQ documentation then, for purposes of the December

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

Thus, it appears to us that we did not misinterpret or take

out of context the meaning of the SER's conclusion that

Alabama Power Company's program complied with the requirements

I of 10 CFR 50.49. We interpreted the SER to mean that our EQ

" program," in which we identified, qualified, and documented

our compliance with 10 CTR 50.49, had been reviewed and

approved by the Staff.

I In this Surrebuttal Testimony we have not restated all of the

activities Alabama Power Company undertook to comply with EQ

| -7-
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I requirements from 1979-1985, but such efforts were extensive.

They are discussed in our Direct Testimony (Jones, McKinney),
'

at pages 17-25.

Q6. Will you a.tso provide your perspective of why the SER,

standit:g alone, precludes a finding that Alabama Power company

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

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

section, it says

I
The evaluation of the acceptability of the
licensee's electric equipment environmentalI qualification program is based on the results
of an attdit review performed by the staf f of t
(1) the licensee's proposed resolutions of theI environmental qualification deficiencies
identified in the January 31, 1983 SER and
January 14, 1983 FRC TER; (2) corp 11ance with

I the requirements of 10 CTR 50.49; and (3)
justification for continued operation (JCO)
for those equipment i 'eims for which the
environmental qualif' ion is not yetI completed.

(APco Exhibit 21).

This statement clearly demonstrates that the Staff performed

an audit review of Alabama Power company's EQ program for

I purposes of determining compliance with the requirements of 10

.TR 50.49. As representatives of the licensee who received

this SER, we can state that, prior to the deadline, we did not

suspect that there were EQ issues or deficiencies about which

-8-
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Alabama Power Company " clearly knew or should have known." of

course, Alebama Power Company knew that there would be an EQ

inspection. Given the pattern of compliance afforts by

Alabama Pc,wer company, and favorabic NRC responses in such

important documents as SERs, however, we do not understand how

a 1987 EQ inspection, ostensibly utilizing the state of

knowledge existing in 1985, could ignore the conclusions of

contemporaneous audit reviewa and meetings described in the

SER. Such conclusions were based on what was known by Alabama

Power company and the NRC Staff about the Farley EQ program

and it is illogical to say now that Alabama Power Company

" clearly knew or should have known" about any deficiencies.

Indeed, had such EQ deficiencies been as patently obvious as

the Staf f now suggests, then we would expect the Staf f to have

said something to Alabama Power Company in our January 11,

1984 meeting or in a specific piece of correspondence. The

Staff never did this, choosing instead to tell Alabama Power

Company that based on the results of its audit review, its EQ

program complied with 10 CFR 50.49.

I
Q7. Mr. Shemanski suggests that Alabama Power Company's

interpretation of the SER is "not reasonable" because of the

wording of the entire SER and the information promulgated by

the Commission at the time licensees were meeting with the NPC

Staff. (Rebuttal Testimony, at page 3). What is your

response to this suggestion?

-9-
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I
At We believe that, read in its entirety, the SER supports our

belief that no deficiencies in our EQ program, h , the

identification, qualification, or documentation of

qualification, existed before the deadline. Even if some

documentation issues remained subject to inspection, the SER

states plainly that, " Based on our discussions with the

licensee and our review of its submittal, we find the

licensee's approach for resolving the identified environmental

qualification deficiencies acceptable." (APCo Exhibit 21, at

page 5).

It is patently unfair for the Staff to tell us in 1984 that

our approach to resolving deficiencies was acceptable and our

program was in compliance with 10 CFR 50.49, and then in 1988,

to conclude that a " programmatic breakdown" in EQ existed at

Farley Nuclear Plant and that deficiencies existed that we

clearly knew or should have known about. (Staf f Exhibit 2, at

pages 1-2). If it was so clear in 1984, then why did the

Staff tell us? If it was so clear in 1984 and early-1985,

then why did the Staft not say so, instead of leading us to

believe that we had fulfilled our regulatory requirements?

This is particularly true with respect to terminal blocks,

since that was the only matter for which there was a " proposed

resolution" outstanding. The resolution was discussed with

the Staf f in January 1984 and expressly accepted in the SERs.

I
-10-
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I
I (Noonan) I know for a fact that when I was on the Staff, it

had nationwide knowledge about EQ compliance programs and

anything Alabama Power Company " clearly knew or should have

known" about would certainly have been known by the Staff.

The Staf f told Alabama Powe:- Company its EQ program complied

with 10 CTR 50.49, that its approach for resolving

environmental qualification deficiencies was acceptable, af ter

discussing the proposed resolutions "in detail" on a item-by-
item basis with the licensee during the January 11, 1984,

meeting. The Staff concluded that continued plant operation

would not present undue risk to the public health and safety.

If there were deficiencies that the Staf f knew of, the Staf f's

practice was to tell licensees. We did not tell Alabama Power

Company of any such " deficiencies" at the January 11, 1984

meeting or anytime prior to the deadline.

The fundamental work product of the NRC Staff that forms the

basis for licensing atomic energy plants is a Safety

Evaluation Report. In the context of EQ, the Safety

Evaluation Reports were specific to the appropriate Parley

unit, gave detailed discussion about the EQ compliance ef forts

of Alabama Power Company, and reached very specific

conclusions. By contrast, Information Notices were mere

correspondence that may have some applicability to some plants

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

I
-11-
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I
I documents did not supplant the specifics contained in a Safety

Evaluation Report.

l

QB. In his answer to Question 7, Mr. Shemanski contends that the

NRC Staff never approved the Farley Haster List. (Rebuttal

Testimony, at page 10). He also contends that the 1981 SERs

did not reflect " review and approval" by the NRC Staff ofIi

detailed environmental qualification documentation. (1s11 at

10.) What is your response to this testimony?

A: The best response is found in the words of the 1981 SERs.

(APCo Exhibit 14 - Unit 1, APCo Exhibit 15 - Unit 2). For

Unit 1, the purpose of the SER was to identif y equipment whose

qualification program did not provide sufficient assurance

that it would perform its intended function in a hostile

environment. (APCo Exhibit 14, at page 2). To perform this

task, the Staff conducted "an on-site inspection of selected

Class 1E equipment and an examination of the licensee's report

for completeness and acceptability." (APCo Exhibit 14, at

page 2) . The criteria described in the " DOR Guidelines and in

NUREG-5888, in part, were used as a basis for the Staff

evaluation of the adequacy of the licensee's qualification

program." (APCo Exhibit 14, at page 2). The Staff issued a

TER, which evaluated Alabama power Company's response to

Commission Memorandum and order CLI-80-21 and IE Bulletin 79-

01B. (APCo Exhibit 14, at page 2). The Staff also conducted

-12-
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I
I an on-site verification inspection of selected safety-related

electrical equipment. (APCo Exhibit 14, at page 2). The

Staf f developed a generic Master List of systems and equipment

required to mitigate a loss of coolant accident (IDCA) and a

high energy line break (HELB) basing such a list "upon a

review of plant safety analyses and emergency procedures."

(APCo Exhibit 14, at page 3). Alabama Power Company prepared

a similar list and, "the list of safety-related systems

provided by the licensee was reviewed against the Staff-

developed Master List." (APCo Exhibit 14, at page 3). The

Staff assessed 703 items of equipment identified by Alabama

Power Company. (APCo Exhibit 14, at page 3). Then, in the

SER, the Staff makes this statement:

Based upon information in the licensee's
submittal, the enuipment location references,
and in some cares subsequent conversations

I with the licensee, the staff has verified and
determined that the systems included in the
licensee's submittal are those required to
achieve or support: (1) emergency reactorI shutdown, (2) containment isolation, (3)
reactor core cooling, (4) containment heat
removal, (5) core residual heat iamoval, and

I (6) prevention of significant release of
radioactive material to the environment. The
staff therefore concludes that the systems
identified by the licensee (listed inI Appendix D) are acceptable, with the exception
of thosp items deferred in Section 5 of this
reportI

(APCo Exhibit 14, at page 3).

| 'For purposes of this enforcement hearing, Section 5 has no relevance.

-23-
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I
The Staff also reviewed the service conditions of the af fected

equipment including temperature, pressure, and humidity

conditions inside and outside containment, submergence, aging,

and radiation. (APCo Exhibit 14, at pages 3-6). After doing

this work, the Staff " determined that the licensee's listing

| of safety-related systems and associated electrical equipment

whose ability to function in a harsh environment following an

accident is required to mitigate a LOCA or HELD is g.pjLpl.g.tn

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

at page 9).

I
From the licensee's perspective, it is very difficult to

receive such a document and conclude, as Mr. Shenanski han

done, that the NRC Staff did nothing to review or approve

Alabama Power company's Master List or equipment qualification

documentation. The Staff may now be taking that position, but

it appears to us to be glaringly at odds with the words they

used in 1981.

Q9. Mr. Shemanski suggests that promulgation of 10 CPR 50.49,

which did not occur until January 21, 1983, clarified and

strengthened "the criteria for environmental qualification of

electrical equipment important to safety." (Rebuttal

Testimony, at page 11). Is this true in the case of Alabama

Power Company?

il
-14-
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I At No, it is not. Farley Nuclear plant env3ronmental

qualification ::tandards are described in the DOR Guidelines

and NUREG-0588, category II, and this is explicitly recognized

in 10 CFR 50.49 (k) . It is our opinion that promulgation of 10

CFR 50.49 did not change the <1ualification standards

applicable to Farley Nuclear Plant.

I We note, also, that Mr. Shemanski agrees that the information

provided by Alabama Power Company to Franklin (and which was

later used to support the December 1984 SERs) was the "best

available at the time." (Staf f Rebuttal Testimony concerning

Enforcement, at page 12, A7). To us, this is clear evidence

that the finding of the enforcement staff that Alabama Power

Company " clearly knew or chould have known" of other

information is little more than retroactive application of

1987 knowledge. Said another way, if the information provided

by Alabama Power Company to support the Staff's 1984 SERs was

"the best available at the time," that necessarily precludes

a finding that Alabama Power Company " clearly knew or should

have kr 7wn" of the kind of information that the NRC Staf f now

alleges it should have possessed.

| Q10. What about the SER issued in March 1981 for Unit 27 Will you

please comment on it?

I
-15-
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I

A: Our conclusions regarding this SER are very similar to ...ase

regarding the one issued for Unit 1. Of course, Unit 2 was

the subject of an operating license proceeding during this
time frame and statements in the operating license hearing

have been previously addressed by us in our Direct Testimony.

The conclusion of the SER for Unit 2 was that Alabama Power

Company's " listing of safety-related systems and associated

electrical equipment whose ability to function in a harsh

environment following an accident is required to mitigate a

LOCA or HELB is corolete and acceptabla . . . ." (Emphasis

added.) Even a cursory review of this SER reveals that

extensive effort and review was undertaken by the Staff to

reach this conclusion, both in the context of EQ requirements

and a plant operating licensing proceeding.

Q11. In Question 8, Mr. Luchman and Mr. Shemanski contend that

Generic Letter 84-24 "put APCo on notice of what was necessary

for licensee certification of compliance with 10 CFR 50.49."

Do you have a response to this contention?I
A: Yes. We have previously pointed out that promulgation of 10

CFR 50.49 had no effect on the qualification standards
'

applicable to Farley Nuclear Plant. Those standards were

NUREG-0588 (Category II) and the DOR Guidelines. Generic

Letter 84-24 identified certain Information Notices applicable

to EQ. Thus, the issue is whether these subsequent

-16-
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I Information Notices can be used by the Staf f to undermine its

previous conclusions. To us, the answer is clearly no. We

have previously testified about the specificity of the Staf f's

SER. We believe that specific correspondence on specific EQ

issues overrides preceding " informational" correspondences.

Moreover, by letter dated January 7, 1983 (APCo Exhibit 112),

Alabama Power Company wrote the NRC and requested, among other

things, that the license condition 2.C(18) (a) , (b) and (c)
related to Unit 2's compliance with NUREG-0588, "be formally

closed by the NRC." That license condition, shown as APCo

Exhibit 83, required that all safety-related electrical

I equipment in Unit 2 be qualllied in accordance with the

provisions of NUREG-0588 and that complete and auditable

records demonstrating such qualification be maintained.

I
By letter dated May 23, 1985 -- a few short months before the

the NRC vrote Alabama Power Companycompliance deadline --

regarding the " Evaluation and Status of License Conditions for

Joseph M. Farley Unit 2." The transmittal letter said, r.;h e

enclosure to this letter indicates the current evaluation _?nd
status of our review of your submittals relatino to the

(Emphasis supplied).identified license conditions . "
. . .

(APCo Exhibit 84). The NRC concluded:

The license condition required certain
remedial actions or alternative actions noI later than June 30, 1982. Cornission

-17-
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I regulation 10 CTR 50.49 negated the June 30,
1982 completion date. By letter dated
December 13, 1984, we have provided a safety
evaluation which concludes that the EQ Program
is in compliance with the requirements of 10
CTR 50.49.

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

(APCo Exhibit 84, at page 1).

In our opinion, this affirmative statement from the NRC

regarding the status of Alabama Power Company's equipment

qualification efforts is not equivocal. It says plainly that

the EQ license condition "has been met." It does not inform

Alabama Power Company that there are EQ deficiencies about

which it clearly know or should have known.

The Information Notices on various items of electrical

- equipment are discussed in the context of the specific issues.

These notices may, at most, indicate that certain items of

. equipment needed to be qualified. However, none provided

notice, as the Staff now ascerts, that our approach on the

various issues was flawed. Further, none should receive

greater weight and credibility than a specially prepared

" Evaluation and Status of certain License conditions" by the

NRC Staff. It would be inconsistent for the NRC Staff to tell
..

Alabama Power Company, in the summer of 1985, that ite EQ

license condition 10 met, basing its statement on a current
l'

evaluation and review of EQ submittals, and then later contend

-18-
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!I
I that, during that same summer, Alabama Power Company " clearly

knew or should have knownd of multiple EQ deficiencies. These

Are nutually exclusive events.

I
Again, these Information Notices have previously been

addressed in our Direct Testimony and Surrebuttal Testitony on

the various t6chnical issues allegedly raised by them.

Howevor, the important thing to keep in mind here is that none

of those f otices p nida the recipients with clear basis for

a " clearly should hhvw known" finding, as the enforcement

staff is now suggesting. Some have nothing to do with the

issues in controversy. They just happen to involve similar

nquipment, e . ci . , the alleged splice notice. (APCo Exhibits 4i

and 41). Some are inconclusive, e.g., the T-drain notice.

(Staf f Exhibit 55). Another, IN 84-47 (Staff Exhibit 48),

must be viewed in the context that the gist of that notice was

discussed with the Staff in a January 11, 1984 meeting, and

the Staff accepted Alabama Power Company's proposed

resolution.

Q12. Mr. Luchman justifies the Staf f's actions by noting that over
20 civil penalties were issued under the Modified Enforcement

Policy and only Alabama Power Company has asserted that the

December 13, 1984 SER " conveyed the NRC staff finding that

Farley was in compliance with all the requirements of 10 CFR

50.49." What is your response to this?

I
-19-
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A It is irrelevant to us how other licensees interpreted their

SFRs. Io attempt is made by either Mr. Luehman or Hr.

Shemanski to correlate the issues raised in this enforcement

hearing with the 20 civil penalties referenced in the

testimony. We do know about the effort put forth by Alaboma

Power Company to comply with EQ; the many hours of work, the

interaction with the NRC and its consultants, the audit

reviews, TERs and SERs. To us, that is what counts in this

enforcemnt proceeding, not what other utilities' may or may

not' nave dcne.

I

I
I

I
I
I
I
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I
III. E Etp agIlig E L IQ J I I ES

I 11ow do you respond to the testimony by Mr. Luchman answeringQ13.

Question 10 in his Rebuttal Testimony regarding undocumented

engineering judgment and the necessity to document this
judgment in a licensee's qualification file? (Rebuttal

Testimony, at pages 17-18).

I
A: (Noonan) Mr. Luchman admits that tae Staff "has in the past

and continues to accept oral statements from licensees"

regarding the qualification of a particular picco of

equipment. (Staff Rebuttal Testimony Concerning Enforcement,

at page 17, A10). lie also admits that the December 1984 SER

recognizes that a significant amount of documentation had

already been reviewed by the NRC Staff and Franklin Research

Center so that the primary objective of any subsequent file

audit was to " verify" that the appropriate analyses and

documentation exist in the file. (Staff Rebuttal Testimony

Concerning Er.forcement, at page 18, A10) . The significance of

this admission is that shortly before the deadline, Alabama

Pcyer Company had conveyed to the Staff, sometimes in writing

and somet2mes orally, its then-current state of knowledge

regarding qualification of each item of Class 1E electrical

equipncnt. The Staf f had already undertaken "o number of pre-

deadline inspections co monitor industry progress" (Staff

Rebuttal Testimony Concerning Enforcement, at page 19, A10)

I
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I
I and, thus, had superior knowledge about the issue in 1985.

Our policy was that we would never have accepted statements or

documents by Alabama power Company regarding equipment

qualification that were clearly erroneous.

Q14. Mr. Luchman identifies Bob LaGrange as a member of the

inspection team that produced the Calvert Clif fs Inspection

Report. (Staff Exhibit 63). He suggests that such a report

illustrates the level of documentation the NRC Staff found
necessary to comply with 10 CPR 50.49 implying, of course,

that Alabama Power Company should have road that inspection

report. (Robuttal Testimony, at page 19). Do you have a

response to this?

| A (Noonan) Mr. LaGrange was Section Leader of the Environmental

Qualification Section, Equipment Qualification Branch,

Division of Engineering, Office of Nuclear Reactor Regulation,

U. S. Nuclear Regulatory Commission, subsequent to Mr.

DiBenedetto. He remained in that position until the Equipment

Qualification Branch was disbanded in 1985. During that time

frame, Mr. LaGrange supervised the EQ reviews and evaluations

performed by the NRC Staff and its consultants for all
1

operating nuclear power plants and those under construction.

He was involved with the NRC's EQ efforts for the entire six
years the Equipment Qualification Branch existed. He then

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

-22-
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I
consultant and provided consulting services regarding EQ to

various nuclear utilities.

I
(Jones, McKinney) The Board should know that Mr. LaGrange

executed a joint affidavit in which he addresses the issue of

engineering judgment raised by Mr. Inhman. (Staff Exhibit
15). This affidavit provides his view, as he recalled it in

1988, regarding the level of documentation needed to meet 10

CTR 50.49. For ease of refsrence, the relevant part of this

affidavit followst'

Qt In your opinion, what is the proper role
of engineering judgmer.t in complying with
the EQ regulations as you helped develop
them?

At Engineering judgment has long been
recognized by the Staff as an area whereI significant regulatory and utility
discretion is appropriate. Within many
engineering disciplines, multiple
reasonable conclusions, based on the same
set of facts, are possible. As the
regulator of the nuclear industry, the
NRC has recognized that utility engineersI can sometimes reach reasonable, albeit
different, engineering conclusions even
though presented with identical
information. Therefore, for areas that
require significant judgmental decisions,
the Staf f should be properly receptive to
alternate views and hence, differingI engineering judgments. The Staff has
recognized this reality by developing its
own internal " differing professional
opinions" policy. In short, in our
opinion, engineering judgment plays an

I
'To avoid any appearance of impropriety, Mr. Noonan's name has been temoved from

this affidavit, even though it is contained in a Staff exhibit.
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I

I
important and necessary role in complying i

with EQ regulations. |

| Staf f management has always been aware of
the potential for judgnent calls by
licensees that differed from the Staff's
preferred approach. While we were at the |I Staff, the test applied to licensee's
compliarte with EQ regulations was
whether the licensee's technical position

I was reasonable. If it was, then the
Staff may have still exercised its
regulatory authority and required a

I.
licensee to adopt the Staf f position that
additional documentation was required,
however, enforcement action regarding the
differing view would not be, in ourI opinion, considered appropriate.

This same philosophy was anticipated in
1985 for 10CTR50.49 requirements and
should accordingly be applied to Alabama
Power Company. However, based on our
current involvement in this Enforcement
Action, it appears that the Staff has
inexplicably retracted its prior
acceptance of reasonable engineering
judgment. We refer specifically to
alleged violations of 10CTR50.49(j) where
A)abama Power company and the Staff have
differing engineering opinions aboutI whether a document properly demonstrates
equipment qualifications. As we discuss
the violations later in this affidavit,
we will call attention to these
differences of engineering judgment.

Q. While you were at the Staff, did youI interpret 10CTR50.49 as requiring that
all exercises of engineering judgment be
documented in the licensee's files?

I A. No. We are unaware of any regulatory
requirement in 1985, or today, that
requires a licensee to document its
methodology for arriving at an
engineering judgment (excluding, for
example, a detailed analysis or systemsI evaluations). In the event a documented

.
basis for the engineering judgment would
be desired by the Staff, a licensco
should be able to, at that time, document

-24-
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I
I its engineering judgment without being

penalized. Nothing more has been
required in other regulatory areas andI nothing more should be required for
s.guipment qualification.

I Q. Does the opinion you just expressed
comport with the requirement of 10 CFR
50. 4 9 (j ) which states that the licensee
must provide qualification documentationI ic m "auditable form."

A. Yes. We note that 10CTR50.49(j) only

I requires that, "a record of the
qualification, including documentation in
paragraph (d) of this section, must be
maintained in an auditable form for theI entire period during which the covered
item is installed in the nuclear powar

" The list provided inplant . . .

10CTR50.49(d) does not require or imply
that documentation of engineering
judgments must be maintained in written
form or in the EQ file. As a practical
matter, engineering judgments are
f requently and continuously made during
operation of a nuclear plant. It would
therefore be impractical to document each
" judgment". We, as former Staff EQ
managers, never intended nor anticipated
that the Staf f now would require completeI documentation of all engineering
judgments in order to avcid imposition of
a civil penalty. We obviously never

I communicated any such requirement to
utilities, like Alabama power Company,
when we were on the Staff, and in our

I opinion it is inappropriate to conclude
today that Alabama Power Company clearly
knew or should have known of this
requirement.I

(Staff Exhibit 15, Affidavit, at pages 15-17).

Q15. Mr. Luehman -testified that the NRC Staf f carefully applied

only pre-deadline knowledge in this case and further denies
'

that the agenda from the August 1987 seminar at Sandia
-25-
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I
National Laboratories has any relevance in this case.

(Rebuttal Testimony, at pages 20-21). Do you have a response

to this?

I
A: We simply cannot accept the implication that the remarkable

similarity between the agenda at the Sandia Laboratories

seminar in August 1987 and the violations found at Farley a

few months later were coincidental. This is particularly true

because the inspection team leader, Mr. Merriweather, admitted

that, "The purpose of the Sandia seminar was to inform the

inspectors, the EQ inspectors, of the latest and greatest of

what was happening in the EQ inspections that have been going

on since 1984." (Tr. 4 05) .

It is not reasonab_e to suggest that the inspectors ignored

this current state of knowledge while conducting the

inspection. Nor do we agree that the NRC Staff " carefully"

applied only pre-deadline knowledge in applying the Modified

Enforcement Policy. The Modified Enforcenient Policy had not

been promulgated at the time of the Parley inspection. Of

course, the EQ review panel met on this entire enforcement

matter for less than two hours and no such evaluation was

conducted by them.

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

September 1987, on numerous occasions I saw Mr. Merriweather
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I
refer to the Sandia seminar handouts or ask another inspection

team member to recall the NRC position during the seminar when

determining whether an identified deficiency needed to be

pursued further. This is how I first learned of the seminar.

Q16. In Q/A 12, the suggestion is made that Alabama Power Company

clearly know or should have known of issues related to
terminal blocks, GEMS, and lubrication because the Staff's

interest in these issues had been docueented in other

I inspection reports; for example, at Baltimore Gas & Electric's

Calvert Clif f s Generating Station. It is also suggested that

Alabama Po9er Company should havi been on notice of these
uringfacts because a Bechtel employee was at Calvert C1. .s

the inspection, and Bechtel was a primary EQ consultant to

Alabama Power Company. (i<cbutt al Testimony, at page 22).

What is your responne to this?I
A: In our opinion, it is absolutely unf air to impute knowledge to

a licensee, such as Alabama Power Company, on the basis of

inspection reports from other utilities. In his deposition,

Mr. Potapovs agreed with our position, at page 46:

Q: [Blut my specific question is, are you
critical in any way of Alabama Power
Company from what you know about its
conduct in this matter for not looking at
inspection reports in the public document

I room?

. . .

I
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A: I'm not critical of Alabama Power Company
for not having done that.

Along this same line, it is improper to impute knowledge of
the Nuclear Utility Group on EQ to Alabama Power Company. Mr.

Potapovs apparently agrees with this conclusion as well:

I '

0: Can we say, though, that based on what
you know you cannot give me your opinion

I that Alabama Power Comprny failed to
exercise its best efforts because it did
not join the Nuclear Utility Group on EQ?
I'm not asking you to speculate or make

.I something up, I'm just asking you to base
your opinion on what you know now as you
sit in that chair.

I A: Participating in the EQ group is not a
requirement, and I cannot fault the
utility for not doing it.

(Potapovs deposition, at page 47).

I
Finally, we believe that it is improper to suggest that the

knowledge of Russ Bell, an employee of Bechtel Power Company,

should be imputed to Alabama Power Compar.v. We have

determined that Russ Bell was at Baltimore Gas & Electric for

approximately two and one-half years under circumstances in"

which he was a loaned employee who worked exclusively in

Baltimore Gas & Electric's facility and was supervised by the

,

.

EQ coordinator for the Calvert Cliffs facility. It is unf air

for the NRC Staf f to impute to Alabama Power Company, through

Bechtel, alleged knowledge that a loaned employee may or may

not have had, when that individual was working exclusively for

-28-
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'I
Baltimore Gas & Electric at its facilities and has very

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

frame, much less any actual contact with other employees

working on other projects within Bechtel. It is our opinion

that if this information is so important then the NRC has the

responsibility to notify the industry in a clear, unambiguous

and understandable manner.

I _

I
I
I
I -

'g.

.

I
I
I
I
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IV. MITIGATION / ESCALATION

I Q17. Mr. Luehman, purporting to interpret Mr. Merriweather's sworn

testimony, contends that Alabama Power Company did not

exercise its best ef forts to comply with EQ regulations by the

deadline. (Rebuttal Testimony, at page 24). Please provide

a response to this testimony.

A: Mr. Luehman's post-deadline perspective clashes with the

affidavit of Mr. DiBenedetto and Mr. LaGrange' on this issue

in 1988. For ease of reference, it is incorporated here as

follows:

Q. One of the mitigation factors which the Staff
says it will consider in determining a
proposed civil penalty under the Modified
Policy is whether the licensee exercised its
"best offorts to complete EQ within the
deadline." Do you have an opinion whetherI Alabama Power Company exercised its best
ef forts to complete its EQ program by November
30, 1965?

A. (Mr. LaGrange) Yes (I] do. In (my) opinion,'

| the level of ef fort that Alabama Power Company
devoted to the implementation of its EQ'

program was indicative of a licensee that
exercised its best efforts to complete its EQ
Program by November 30, 1985. As (I) have
previously testified, (I was) instrumental in
reviaving the EQ programs of virtually every
nuclear utility in the United States during

I the 1980-84 time frame. In (my) dealings with
Alabama Power Company, [I] found them to be
responsive to any questions raised; they

STo avoid any appearance of impropriety, Mr. Noonan's name has been removed from
this affidavit, even though it is contained in a Staff exhibit.
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I quickly provided the Staff with requested
information and proceeded responsibly in their
EQ efforts. This enabled the Staff to draft,

I review and issue Alabama Power Company's final
SER in a timely manner. It is clear to.[me)
that Alabama Power Company's ef fotts to comply

.

with environmental qualification in general
- met the best efforts of the other nuclear

utilities in the country.

'

(Mr. DiBenedetto) I had several occasions to
review and participate in the development and
implementation of Alabama Power Company's EQ
program. While at the Staff, I supervised the
NTOL review of Unit 2 and reviewed the IEB-79-
01B response of Unit 1. I also conducted
similar reviews for virtually all otherI operating plants and NTOL's in the country.
In my opinion, Alabama Power Company's EQ
program was complete, responsive to the
pertinent issues and was among the best of the
EQ programs I evaluated. For example, in the
Staff reviews prior to issuing the Unit 2
operating license, Alabama Power Company's EQ

. I program was one of the few that was appro;'ed
after only one visit. This meant that the
Staff was not required to expend additional

. I resources by re-inspecting this Unit.

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

(Mr. DiBenedetto and Mr. LaGrange) One
additional matter which we would all like to
address is the statement in the Notice of
Violation transmittal letter on page three
that Alabama Power Company lacked "best
efforts to complete environmental
qualification of electrical equipment by the
November 30, 1985 deadline". We were the
designated management of the Staff during this
time period with responsibility for evaluation
of all EQ programs at NRC licensed utilities.
We disagree with tne NOV and base this
disagreement on our personal knowledge of

' Alabna Powar Company's responsiveness, desire
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and effort to excel in this area.
Illustrative of this desire to excel are the
corrective actions taken by Alabama Power
Company after the EQ audit. They quickly and
ef ficiently resolved any perceived problems in
a conservative and prudent manner. Thus, in
our opinion, Alabama Power Company should be
afforded maximum mitigation for its best
ef forts to comply with the EQ deadline and,
moreover, should not be subject to any penalty
escalation.

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

Two things are important about this affidavit: First, it is

the affidavit signed by Mr. LaGrange, a witness whose

credibility has now been accepted by the Staff. Second, the

affidavit represents the joint opinions of two of the three

NRC Staff individuals most knowledgeable about the efforts of

licensees .to comply with EQ prior to the compliance deadline.

Nothing Mr. Luehman says in 1992 to justify his enforcemt';

decisions can diminish this testimony.

Moreover, it is disingenuous for Mr. Luchman to f ault Alabama

Power Company for relying on outside expertise such as

I. provided by Bechtel. It was typical in the industry then for

utilities to seek advice from other consultants, and Alabama

Power Company certainly was no different from any other

utilities in this regard. For its own part, the NRC used

Franklin Research Center as a major consultant and had Sandia

design an EQ seminar.

g
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What is really at work here is a clear recognition by the

'

enforcement staf f that the evidence strongly supports Alabama

Power Company's position that it complied with the regulatory

requirements of 10 CFR 50.49, as those requirements were

understood prior to the deadline. The Staff cannot

demonstrate that Alabama Power Company failed to engage in

best efforts to comply with the EQ requirements, nor is there

any credible proof that Alabama Power Company " clearly knew or

should have known" of EQ deficiencies. The suggestion that

such a conclusion can be supported by examining other

utilities' inspection reports is not only unfair but

completely dif ferent f rom anything expected by the NRC Staf f.

Even if such an approach was proper, there is no documented

evidence that the enforcement staff performed such a review

prior to imposing the $450,000 fine. (Response of Mr. Luehman

to questions from Judge Carpenter. Tr. 306-316).

i One additional matter, in their Direct Testimony the Staff

says that it concluded that Alabama Power Company's ef forts to

comply with EQ "were not any more extensive than that of the

average licensee." It seems unfair to use such a conclusion

to escalate a civil penalty by 50% if, as it appears under the

Staff's testimony, Alabama Power Company was consistent with

the industry average.

|
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Q18. Mr. Luehman suggested that Alabama Power Company still does

not understand the NRC Staff's concern regarding changing out

the V-type splices in the containment for fan motors.

Specifically, he contends that Alabama Power Company was

required to issue a Justification for Continued Operation
(JCO) or immediately declare the fan motors inoperable. What

is your response to this testimony?]
_

A. We do not agree with Mr. Luehman. In Generic Letter 86-15,
(

] (Staff Exhibit 9, at page 1) it says:
'

I
When a licensee discovers a potential
deficiency in the environmental qualificationI of equipment (i.e., a licensee does not have
an adequate basis to establish qualification),
the licensee shall make a prompt determination
of operability, shall take immediate steps to
establish a plan with a reasonable schedule to
correct the deficiency, and shall have written
justification for continued operation. This
justification does not require NRC review and
approval.

..

,

Regarding these three requirements stated in the Generic
Letter, Alabama Power Company made a prompt determination of

operability and we have previously testified on that point.
(Een Direct Testimony of Love, Sundergill, Jones, Q/A 40-43,

at pages 48-54.) The conclusions regarding operability of the

splices, and the JCO, were documented in a letter dated

September 30, 1987. (APCo Exhibit 108). In a meeting with

the Staff held in Washington, D.C. on September 24, 1987,

Alabama Power Company also explained this determination to the
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|

Staff and the Staff consensus was that it would, " accept the ]:

Alabama Power Company judgment that splicas are qualifiable at

(APCo Exhibit 94). This operabilitythis tir "

.

determination was later validated by Wyle, as documented in
~

,
its test report. (APCo Exhibit 39).

: As illustrated in Mr. Shipman's Direct Testimony (APCo Direct J

| Testimony, Shipman, at pages 7-8, A9), Alabama Power Company

also took immediate steps to establish a plan to correct the

deficiency. As it turns out, this plan, which called for>

; changing out the V-type splices in favor of Raychem splices,

was implemented within eighteen days. Although Alabama Power

i Company had previously initiated a JCO, it was decided that

the work to correct the deficiency could be completed prior to

completion of the JCO and, accordingly, efforts on the JCO

development were stopped. To us, Alabama Power Company went

*. beyond the Generic Letter recommendation to, "take immediate

steps to establish a plan with a reasonable schedule to

correct the deficiency" by replacing promptly all fan motor:

:I splices with approved Raychem material. Moreover, it seems to:

" us that it was appropriate to terminate action on the JCO

since it obviously was no longer needed.

.I
In any event, should Mr. Luehman continue to insist that a JCO

should have been prepared, then we believe that the substance

of the minute notes from the September 24, 1987 meeting (APCo
I
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Exhibit 94) and the September 30, 1987 letter (APCo Exhibit

108) should certainly satisfy this concern. A specific JCO on

the fan motors / room cr.olers, would have been premised largely

on our position that the splices would be operable in an

accident environne t, as articulated in APCo Exhibit 108.

.

I
I

E

I

I
I
I

I
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; V. M PECTIOND CONDUCTED AT FAELEX

Q.L 9 . In response to Question 17, the Staf f witness testified that,

j "For purposes of the Modified Enforcement Policy, the findings

of the two inspections were considered together." He then

goes on to say that the Wyle Test Report (APCo Exhibit 39),

which applied to the V-type splices was " unacceptable." How

do you respond to this testimony?
1

( A: This testimony is inherently inconsistent with that provided

by Mr. Merriweather and Mr. Paulk at the hearing in February.

Mr. Luehman suggests that for purposes of the Modified

Enforcement Policy, the findings of the two inspections would

|
|- be considered together, yet Mr. Merriweather testified that he

j refused to consider the Wyle Test Report because it was not

prepared during the inspection. (Tr. 383-384). It seems to

( us that if enforcement action is going to be taken on the

basis of two inspections " considered together," then the

h opportunity under Section III of the Modified Enforcement

Policy to provide additional information during the inspection

E
should also last that long. The testing by Wyle was begun in

{ August, 1987, and the report was available in October, 1987,

well before the conclusion of the November 1987 inspection.

E

For enforcement purposes, the Staff wishes to combine the

inspections and use the alleged violations in aggregate to

-37-
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: I impose a hef ty civil penalty. Yet for mitigation purposes, or4

for demonstrating that the alleged violation was not
] _

sufficiently significant to justify civil penalty under

|
Section III of the Modified Enforcement, the team leader

refuses to even review the test report, saying that the

{ inspection was concluded.

These two positions do not square. If the Staff views the

' September and November inspections as separate, it would be

required to treat September as the "first round" inspection
3

under the Modified Enforcement Poli::y . The November

1
.

inspection deficiencies, if any, would be treated for

i enforcement purposes under Part 2, Appendix C, and a safety

; significant evaluation would then have to be conducted.

,

Q20. Does this conclude your testimony?

1 A. (Jones, McKinney, Noonan) Yes.

|

I
:

I
. I
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UNITED STATES OF AMERICAI NUCLEAR REGUIATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

; In the Matter of: )
) Docket Nos. 50-348-CivPI ALABAMA POWER COMPANY ) 50-364-CivP
)

(Joseph M. Farley Nuclear )I Plant, Units 1 and 2) ) ASLBP No. 91-626-02-CivP

SURREBUTTAL TESTIMONY OF JESSE E. LOVE,
JAMES E. SUNDERGILL, DAVID H. JONES,

AND PHILIP A. DIBENEDETTOI ON BEHALF OF ALABAMA POWER COMPANY

1. IHIRODUCTION

Q1. State your full name.

I A. (Love) My name is Jesse E. Love. I am employed by Bechtel

Corporation as a Project Engineer for the Farley Project.

(Sundergill) My name is James E. Sundergill. I am employed

by Bechtel Corporation as the Engineering Supervisor of the

Electrical and Control Systems Group of the Farley Project.

(Jones) My name is David Huber Jones. I am currently Manager

of Engineering Support, Farley Nuclear Plant, for Southern

Nuclear Operating Company, Inc.

(DiBenedetto) My name is Philip A. DiBenedetto. I am

president of DiBenedetto Associates, Inc., which is an

|
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.

' engineering and management services company that provides

services to utility clients related to equipment(
qualification, quality assurance, and nuclear regulatory

_

licensing. I am responsible for the technical and

administrative management of the company, including

participation in, and supervision of, the extensive

environmental qualification (EQ) services that DiBenedetto

Associates offers.

Q2. Have you previously testified in this proceeding?

'

I A. (Love, Sundergill, Jones, DiBenedetto) Yes. We have a

previously testified on various technical issues raised by

this enforcement proceeding.

I
Q3. What is the purpose of your present testimony?

,

A. (Love, Sundergill, Jones, DiBenedetto) Our present

surrebuttal testimony is offered to address the rebuttal

testimony of the various NRC Staff panels on the technical

issues in this proceeding.

1
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'I
II. V-?YPE TAPJ_BPLICES.

, - A. Introduction

I
Q4. What in the purpose of your testimony in this section?

A. (Love, Iundergill, Jones, DiBenedetto) The purpose of this

section of our testimony is to respond to the Rebuttal

Testimony of James G. Luehman, Norman Merriweather, Charles J.

Paulk, Jr. , and Harold Walker concerning V-type tape splices.
<

Generally, this testimony is divided into several broad

categories: the Okonite NQRN-3 test report, Wyle Test Report
.

17859-02P for CECO, the Arkansas Nuclear One (ANO) testing

referenced by Mr. Paull;, and Wyle Test Report 17947-01 for

Alabama Power Company. This testimony will discuss the

pertinent part of these documents and their applicability to

this enforcement proceeding.

,
.

B. Okonite Test Report NORN-3

I ,

Q5. How do you address the Staff concerns given in the answer to

QS about the alleged lack of documented qualification of

Okonite tape and extrapolation of higher voltage tests

described in Okonite report NQRN-3 (Staf f Exhibit 21) to lower

voltage applications at Farley?

I
-3-
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A. (Love, Sundergill) In the test documented in Okonite report

NQRN-3 (Staff Exhibit 21), the splice in question was in an
-)

in-line configuration with Okonite T-95 tape over the bolted

connection and Okonite No. 35 tape over the T-95. In the
_

- Farley notes and details, this same configuration was approved

for use at 5,000 volts and below. The basis for the '

engineering judgment for the acceptability of this application

(for voltages at or below 5,00.9 volts) was that the No. 35

tape layer had shown no signs of significant degradation in
the NQRN-3 test and it was the material which was directly

exposed to the harsh environment. Since the environmental

conditions are unchanged, it follows that there will be no

: degradation of the No. 35 over T-95 in other applications.
This seems to us to be a perfectly obvious conclusion.

The T-95 tape is relied upon to provide the proper electrical

insulation for the application. Since the NQRN-3 rqort

demonstrated that T-95 wrapped with No. 35 will withstand the

accident environment, it is only necessary to demonstrate that

its voltage withstand capability is acceptable. To do this,'

only a simple volts / mil computation is needed. Based on a

tape thickness of 20 mils and the published dielectric,

strength of 600 volts / mil for T-95, the total insulating

capability of one layer is 12,000 volts without even counting

the insulation capability of the No. 35 tape and ignoring the

half over wrap instructions which would double the thickness

I
~4-
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I
of the T-95 portion of the splice. Thus, there is such an

overwhelming margin that it is clear that the material used in

the splices should not be a concern and that only the

configuration of the splice should be an issue. This margin

becomes even greater as the applied voltage decreases.

I Moreover, there is no validity to the concern that testing an

insulation system at a higher voltage cannot be extended to

lower voltage systems. To demonstrate this, it is only

necessary to review typical wiring practices in residential

applications. (The principle applies to all other appli-

cations; the residential application is used due to its
'

familiarity to everyone.) In residential wiring the typical

type of wire which is used is a type called "Romex." This

wire is rated for 600 volt service. That is, it is

commercially tested to be able to withstand an electrical

potential difference of 600 volts without any degradation to

the insulation system. of course residential circuits are ,

typically 120 volt or 240 volt. Surely the entire electrical

industry cannot be accused of incorrectly using this wire on

a theory that the testing at 600 volts does not cover lower

voltage applications. Mr. Paulk is obviously aware of this

practice since he acknowledges in A19 of his Rebuttal

Testimony the use of 1000 volt general purpose cable in 575 ,

volt service.

I
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. Q6. What is your opinion on the applicability of the Okonite NQRN-

3 report (Staff Exhibit 21) as qualification for submergence

and instrument circuits?

A. (Love, Sundergill) Mr. Walker Jn A5 states that Okonite*

report NQRN-3 does not qualify the splice in question for

stbmergence or for use in instrument circuits. It is unclear

from Mr. Walker's testimony which is the splice in question:4

the general subject of the Rebuttal Testimony is V-splices,

but the NORN-3 report is for in-line splices. Regardless,

Alabama Power Company has not claimed that either in-line or

V-splice configurations are qualified for submergence (below'

flood level) and has not relied on NQRN-3 by itself for V-type

splices in instrument circuits. Therefore, no matter which

splice type Mr. Walker is referencing, we agree with his

statement that NQRN-3 does not qualify splices for submergence

or for instrument circuits. We still contend, however, that

NQRN-3 qualifies the tape material for use at Farley Nuclear

Plant and an analysis of the configuration in which it is

- employed is all that should be required to demonstrate

qualification for configurations other than 5 KV in-line

usage.

I
I
I
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LI
C. Wyle Test ReDort 17859-02P/V-Tvos BD1icq_0Dera,bility

Q7. In A7, Mr. Paulk and Mr. Herriveather suggest that the

" submergence test" of Wyle Test Report 17859-02P ( APCo Exhibit

27)I is a valid application for Farley because the NEMA-12 box

enclosure had a weep hole in the bottom and a level control

system to prevent the test specimen from being submerged.

Thus, the Staff witnesses imply that the failures identified

in the test report resulted from V-type configurations, not

submergence. Do you have a response to this?

I A. (Love, Sundergill) As an initial matter, we point out that

one reason Alabama Power Company engaged Wyle to test the V-

type splice configuraticns found at the Farley Nuclear Plant

was to confirm its engineering judgment that the failures

observed in the Ceco report did not apply to Farley Nuclear

Plant. Nonetheless, the Ceco test was a data point which

supported our judgment -- upon identifying this potential

concern -- that V-types splices would be operable under the

accident environment conditions.

I Turning to the test failures referred to by the Staff, there

were a total of 20 specimens in the CECO test. Of these, 17

successfully passed the test. Two of the three failures were

I ._

2This may also be referred to occasionally as the CECO report.

I -7-
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I
caused by configurations unrelated to the splices themselves.

In fact, Wyle stated (Report 17859-02P, pg. IX-I, Sect. 3.0

Results) (APCo Exhibit 27):

| ,, -

I Specimens Z11, Z12 and B4 were checked to find
locations of a possible short circuit. On
Specimens Z11 and 212 the specimen rhorted to

i the tray (or NEMA 12 enclosure) at a point
close to where a tic wrap was attached to the
cable to either hold the cable in the tray or:

hold a specimen tag to the cable (See;
'

Photographs IX-1 and IX-11). Thus, the point
of failure was in the high temperature wire
leads and not in the splice itself. The

: successful performance of Kerite splice
specimens Z7 and 213 (attached to dif ferent

; cable insulations) can be used to qualify the
i splice alone.

|
The remaining specimen which failed was identified as "B4".

This specimen consisted of two Okonite AWG #14 wires lugged

back-to-back, wrapped with Okonite T-95 tape, covered with No.

35 tape and configured with an open crotch. This was the only
:

: failure in the CECO test which was directly related to the

splice itself. Wyle describes the failure as follows:

Specimen B4 apparently arced at the crotch of
the splice to the NEMA 12 enclosure. This

: specimen had visual evidence of chemical burns
from the chemical spray which apparently
concentrated on the bottom ledge of the
enclosure. It is not known why this specimen

g failed the test and two other similar splices:

3 (specimens B5 and D6), in the same enclosure,
passed.

,

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

I
-8-
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L
It is this concentration of chemical spray on the bottom ledge

5 of the enclosure that gave us cause to feel that thic

condition would not be duplicated in the Farley configuration.

It appears that this concentration of spray submerged at leant

a portion of the crotch of the splice. If this failure

mechanism could have been confirmed, then the CECO report

could have been used by itself for qualification at Farley.

(The V-type splices were not subjected to submergence at

Farley Nuclear Plant.) However, since the failure mechanism

was not verifiable, plant-specific testing of the splices was

performed to confirm our engineering judgment and analysis.

Q8. In A9, Mr. Paulk contends that the moisture intrusion pathway

for a V-type tape splice is between the wires, "a straight

shot to the connection." This is so, he contends, because T-

95 tape "liquifies and runs when heated as stated in MLEA

I Letter 90-159, dated July 12, 1990 (Staff Ex. 67)." What is

your response to this?

A. (Sundergill) Having now had the time to review the document

quoted by Mr. Paulk as well as the associated documents which

described the test in question, I am prepared to comment on

Mr. Paulk's implied conclusion. Quite simply, Mr. Paulk is

wrong.

-9-
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Main Line Engineering Associates (MLEA) Letter 90-159

describes te. ting performed by ANO. Mr. Paulk did not

explicitly state that the ANO results described in MLEA 90-159
..

invalidate the Farley testing in Wyle Test Report 17947-01.
__

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

Paulk has done in his testimony, however, is to provide only

,
part of the details of the ANO testing. The ANO test does ng.t

support a conclusion that T-95 tape will " liquify and run" --

under Farley accident conditions.

l
- The ANO test was an aging test, not a Loss of Coolant Accident

[ (LOCA) test. It was a precursor to a LOCA test. As such, its

[ .

purpose was to put the splice specimens in an end of life

condition prior to LOCA testing as is required by IEEE 323-

1974, NUREG-0588 Category I, 10 CFR 50.49, etc. The theory

behind this testing is that set forth by Arrhenius: testing at

a high temperature for a short time simulates natural aging at
I

-

3 lower temperature for a longer time. When accelerated aging

tests are performed, it is economically desirable to test at

as high a temperature as is practical to minimize the time in

the test oven. In the testing performed for ANO, Nuthern

International, the test lab, selected an aging temperature of

150'C. Somewhere between the witness points of 24 and 42
_.

hours at a constant temperature of 150*C the T-95 tape and the

Scotch #33 tape did display the characteristics Mr. Paulk

1 -10-
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L
mentioned. However, the significance of this result has not

been discussed by Mr. Paulk. The test lab merely selected

what turned out to be an improperly high aging temperature

far in excess of qualification temperatures for(150*C --

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

I
Accelerated aging is done to simulate age-related degradation;

melting is a phase transformation which is not allowed by the

Arrhenius method and, therefore, there is not an age-related

phenomenon. The melting of T-95 tape has not been observed in

any actual installation of which I am aware. When lower aging

temperatures are used, such as in Wyle Test Report 17947-01,

melting does not occur, the specimens are aged to their end of

life condition, and the LOCA test can be initiated. In the

17 9 4 7-01 test , specimens of splices insulated only with T-95,

only with No. 35, with T-95 jacketed with No. 35, and T-95

jacketed with Scotch #33, were included. There were no

anomalies with the specimens in this test. There is no

significance to the ANO test cited by Mr. Paulk for Farley or

for the industry; it is merely a case of a test being run at

a temperature higher than the material could tolerate.

|

Q9. What is your opinion of Mr. Paulk's assessment of the

engineering judgment used in respect to the splice

configuration found at Farley Nuclear Plant?

-11-
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|I
A .- (Love) I would define engineering judgment as an application

of engineering experience, expertise, and knowledge, based on

all available information. Historically, all judgments arej

not and need not be documented. Mr. Paulk apparently defines

this term differently. As I understand his response to Q10,

Mr. paulk feels that an installation must be identical to that
;

! shown on a design drawing and there is no room for engineering

judgment with respect to differences. In other words, Mr.

Paulk rejects the concept of engineering judgment, for if the

installation is identical to the design, there is no judgment

required. I disagree with this approach. It leads to an
,

impossibly high documentation standard.
4

il' D. Wyle Test Report 17947-01

II
Q10. Would you provide your response to the Staff's npy " concerns"

about the testing of V-type tape splices done for Farley

! Nuclear Plant and documented in Wyle Test Report 17947-01?

I
A. (Love, Sundergill, Jones) As an initial matter, we think it

ironic that the NRC inspectors now express " concerns"

- regarding Wyle Test Report 17947-01 (APCo Exhibit 39), since

during the EQ inspection these same individuals dec;ined to

examine this report. Such comments 'sy these wJtnesses

illustrate the new " concerns" of the inspectors as they

retroactively attempt to discount qualification documents.
.

-12-
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I
This report was available during the inspection. The current

.

" concerns" of the inspectors should not be allowed as the

basis for enforcement since the report was avail able for

review and the inspectors opted not to review it.I
.

Notwithstanding this initial matter, it is our opinion that

Wyle Test Report 17947-01 is an acceptable qualification

document used to verify our engineering judgment and

conclusions derived from the review and evaluation of existing
, I information for V-type splices used in EQ applications at

Farley Nuclear Plant. (Our contempc raneous judgment made upon
.

identifying the V-type termination .1 sue was discussed in our

Direct Testimony, at pages 48-54. Much of this rationale was

documented in a letter to the NRC dated September 30, 1987

(APCo Exhibit 108) and was discussed with the Staff at a
. meeting on September 24, 1987.)

When Alabama Power Company decided to test representative

. samples of the splices, Bechtel dispatched two repreFentatives
) |

E to tha Farley site to review approximately 80 samples of ;

splices which had been removed from circuitry. These splices

were destructively examined, that is, personnel cut them open

and noted the exact configuration of the different type of

splice materials. As the first few splices were examined,

sketches were made of the splice construction. As subsequent

splices were cut open they were compared to these sketches.I
-13-
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I
If the details were not comparable, a new sketch was drawn and

c new splice category was created. In this way all of the

splice saeples were compared to each other and a total of 14

categories resulted. In some cases the initial sketch failed
to bound a given saeple which was very similar but, for

example, may have had shorter taped legs or fewer wraps of
I-

tape. In these cases the original sketch would have been

discarded t6nd a now sketch drawn to show the more conservative

configuratier. Thus, the final 14 categories bounded all

splice semples that were examined. Given the quantity of the

suples examined, and the offort to ensure that the most

conservative configuration was used, in our opinion,

raasonable assurance existed that a representative sampling

had been achieved.

-

! During this process of determining representative samples,

Wyle Labs was contacted and cpprised of the intent to test the
g

V-type tape splice configurations. The first recorded date of

cez-ntact is August 21, 1987. The Test plan (Wyle t ,2ber 17942-

01, contained as an appendix to Test Report 17 -t?-Olj ii; dated

August 27, 1987. Thus, before the NRC's "reactivttd

inspection, the splices had been categorized and contacts were

inAtiated with the test lab. Actual testing was started on

i. f optember 1,1987, and concluded on September 25, 1987, fully

in accord with the test plan. Contrary to earlier Staf f

concerns, there was no premature termination of the test. TheL-

-14-
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test went full term and produced the satisfactory,

confirmatory conclusion that the splices were qualified for

| use at Farley Nuclear Pl? int.

This process of determining representative sampics, and then

testing them, responds to the concerns rained by Messrs. Paulk
I and Walker in their Rebuttal Testimony. For example, in A17,

Mr. Paulk expresses concorn that Alabama Power Company did not

totally encapsulate the T-95 tape in any of its V-type
,

splicos. He further expressed concern that the plant

electricians were confused about the proper configuration and

material for the splices. In A24, Mr. Paulk repeated his
,

concerns about an undetermined number of configurations and

the various materials that were used. In A28, Mr. Walker also

expressed concern about how closely the test specimens

represented the Farley installations. These concerns are

addressed by the method described above to obtain and test

represeMative samples of splices. Included in these

specimens were configurations with T-95 wrapped with No. 35,

wrapped with Scotch $33 tape, and T-95 by itself with no outer

wrapping. There were also specimens which were made up

entirely of No. 35 tape. Regardless of any confusion on the

part of the craft that may be postulated by Mr. Paulk, the

methodology that was used in determining categories for the

test covered as-found configurations at Farley Nuclear Plant.

Purther to this point, we know of no instance where a staff

-15-
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1

I
inspector has claimed to have seen a splice configuration at

Farley which was not covered by one of the categorien tested.

I Q11. In A20 of his Reruttal Testimony, Mr. Paulk states that Mr.

Jones was incorrect in saying that there were only about 250

V-type tape insulated connections (splices) at the Farley

site. Mr. Paulk provides d aita suggesting a total of

approximately 1020 such connections (splices), not including

any instrumentation connections, in both units at Farley

Nuclear Plant. Mr. Jones, do you have a response to these

statements?

I
A. (Jcnes) Yes. Mr. Paulk states in his Rebuttal Testimony, "I

believe Mr. Jones meant to say that there were approximately

250 components per unit af fected." Mr. Paulk is correct that

I was referring to " components" since that is how we tracked

splices; however, our agreement ends there. First, Mr. Paulk

has taken my statement out of context. My testimony on this

point starts in the transcript on page 1010 at line 16 and

goes through line 5 of page 1012 and is quoted here for

convenience:

I
Q. All right. Now, Mr. Jones, approximately how

many V-type tape splices were discovered toI exist at Farley? I don't think that's in your
testimony.

A. (Witness Jones) I don't have a number.

I -1e-
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I
Q. Can you give us an order of magnitude? I |

think Mr. DiBenedetto indicates that there isI going to be at least a thousand or more
splices at a plant. Is that reasonable? !

| A. [ Witness Jones) I would say it's not that
magnitude. I would -- and I'm guessing, but I '

would say in the order of 250, maybe, was a
ball park number of what we had in our plant. |

Q. Okay.

A. (Witness Jones) I'm referring to V tape
splices.

. . .

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

Prior to testing, APCo found 82 V-type
terminations at the Tariny units. I

understand that to mean that prior to theI testing of the V splices which culminated in
the October 1987 Wyle test report, that's all
you had found up until that time. Is that
correct?

A. [ Witness Jones) That's correct.

Q. That's what that means.

A. { Witness Jones) That's right.

Q. Although there may have been another 100
| or so out there?

; A. [ Witness Jones) That's right. We were
' developing the testing parallel to doing the
( replacement with Raychem.

| (Tr. 1010-1012).

.I
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It is clearly seen from ny testinony en this issue thatt (1)

At the time, I didn't have an exact number of V-type tape

splicest (2) the number (2$0) was a * ball park number" -- an

approximation; and (3) I var explaining Alabama power

company's penition on the 14 ccentigurations related to the 82

configurations dissected.

Mr. Paulk, in his Rebuttal Testitwny, seeks to cast doubt in

thia Board's nind regarding the applicability of Alabama Power

Conpany's specific V-type tape splice testifig to the splices
installed in the plant. Mr. pa'tlk is atternpting to accomplish

this by questioning whether our testing of 14 V-type tape

splico configurations enveler the "336 connections" for

solenoid valves, "624 connectione" f or rnotor operated valves

(MOVs) and "60 connections" !cr notorn (not including any

instrutnent connections). Since Er. Paulk questioned Iny " ball

I park" number in his Rebuttal 7entirnony, I reinvestigated my

basis. My reinvestigation rtreched the following conclusions:

(1) Mr. Peulk made a sinple assunption. He assumed that all

84 solenoids, 104 MOVS, and 10 motors in the EQ scope in

each unit had V-type tape splices. This sittple

assumption is siinply not true.'

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

total of 298 components in both units which had V-type
,

-10-
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l
splices. This total number of components includes

solenoids, HOVs, motors, and instruments. located inside

containment, tne usin esteam valve room, and outside

containment excluding the main steam value room -- hence,

P.r . paulk is wrong in purporting that I nust have been

talking about 250 components per unit. Further, it is

interesting to note that only 152 componnnts af fected are g
I located inside containment.

I (3) Based on the quantity of splices required for each

affected component, there was a grand total of

approximately 718 V-type tape splicos (connections) in
- Parley Nuclear Plant.

(4) As I mentioned earlier, we were tracking this issue by

component -- hence, the 82 splices dissected represent 82

components -- 82 of the 298 af fected (28% ot the af f ected

compcnents).

: (5) In the 82 compor.ents in which V-splicet were found, there

were a total of 236 V-splices. In each of these 82

componente, the splices for the respective component were

identical. Thus, the 82 sampics are identical to their

respective counterparts (33% of the 718 affected

splices).

I
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I
u (6) Theref ore, Alabama Power Company continues to have a high

degree of confidence that the splices tested vero

E representative of instt.lled splices given that the 14

tested splices enveloped the 82 samples which in turn~

| were identical to the 236 installed splices, coupled with

our knowledge that one of the electricians who had

installed such splices in Farley Nuclear Plant, based on

skill-of-the-craft, supervised the preparation of the

uamples tested at Wyle.

I
Q12. How do you respond to Mr. Walker's concern about the propriety

of utili::ing Arrhenius techniques to extend accident testing

expressed in A14, 15 and 16?

A. (Sundergill) Again, the NRC Staff has raised a new concern

that was never expressed to Alabama Power Company during the

EQ inspection in 1987. In fact, eccording to his testimony,

Mr. Walker does not recall reviewing the Wyle Test Report

until sometime in 1989. (Tr. 411). (The Staff's Direct
Testimony, et page 15, shows that the Staf f did not review the

report until 1590.) Notwithstanding this new concern,

Arrhenius techniques have been in use in the industry for many

years. Test labs routinely use this principle to e::te.id

testing to encompass postulated accident durations of 30 days,

100 days, 180 days, even as long as one year. The basis for

using this technique is no different than for using
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r.ccelerated aging to verify yaalified life of a component.
'

That fc, the technique is equally applicable for pro-IDCA

testing as for post-LOCA transient testing.

| Furthermore, various NRC inspectors have approved this

technique over the years. In the particular instance of the

Wyle test for rarley, Wyle Labs proposed the use of this

technique. Wyle is a nationally recognized lab which has

performed a major quantity of the qualification testing for

the American nuclear industry. As a result of their

preeminence in the field, their endorsement of this technique

should not be taken lightly.

I As additional verification of the acceptability of this

technique and the longevity of its acceptance, refer to

section 5.2.1 of the DOR Guidelines, Einglated Service

Conditions and Tent Duration, where it states,

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

i

|E experience significant accelerated thermal
E aging during the period not tested.

!I
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I 1
Thus, for at least 12 ytter the NRC Staff has recognized that

accident testing nay be for a sh ort.e r duration than the
,

,

'postulated accident.

Another early dccument indicating NRC acceptance of this

technique is contained in an NRC memorandum from William V.

Johnston to Thomas M. Novak dated December 29, 1962. (APCo

Exhibit 113). Attached to that memorandum is a document

entitled, " Supplement to Safety Evaluation Report Office of

Nuclear Reactor Regulation Equipment Qualification Branch

Shorchr.m Nuclear Power Station Unit No. 1 Docket No. 50-322."

on pages 3-5 of that supplement under section e, it states:

Performance of the safety function for the
accident duration: During ICCA testing,
electrical operability was not demonstrated

I f or the dure.tlon of the test, nor was adequate
analysis provided to demonstrate operability
for the 180 day accident duration. The
applicant has new provided analysis to extendI the test operability time to 180 days by
equating temperature margins to tine. We find
this analysic to be acceptable.

Thus, at least nine years ago the NRC Staff was accepting

licensees' analyses which extended accident testing to envelop

plant-specific conditions.

.I
Sandia document EANDB6-0723C, written by Mark J. Jacobus,

upheld this principle in 1986. In section III 2, it states in

relevant part:

I -22-
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I
A second method thnt is frequently used byI utilities lo post accident acceleration using
the Arrhenius technique. The implicit
assumptien in using this technique is that the
limiting degradation mechanism is thermal
eging via a first order reaction. This method
has generally been accepted by inspectors for
'reae.onable' amounts of acceleration for theI long-term steady-state conditions of the post
accident environment. None of the
qualification regulations deal specificallyI with post accident acceleration, but testing
combined with analysis in considered by the
regulation to be an acceptable qualification
method.

This docunent was published in the time frame immediately

prior to the V-splice testing which was done for the V-splices

for Farley Nuclear Plant.

This acceptance of Arrhenius techniques is still valid at the

present t.imo. In the May 16, 1990 NRC letter from Gary M.

Holahan to Samuel J. Collins (Staf f Exhibit 26), the fol'owing

statement was madt in analyzing Wyle Test Report 17947-01 for

rarley splices:

I Moreover, the duration of the LOCA simulation
was only 45 hours. The licensee is apparently

I extended [ sic) the 45-hour pariod to 33 days by
use of the Arrhenius equation. There is
reason for some concern in this area because
the staff has always held the position thatI the transient portion of a temperature vs.

|
time curve that it, generated from a loCA test

|3 should not be used in an Arrhenius
,I ca culation. Therefore, the only portion of

the test curve that is considered available
for use by the Arrhenius technique to extend

I the test to 33 days is the portion after 167
minutes when the temperature stabilized at

' 245'T and remained constant for the remainder
of the test.|g

|E
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I
I

(Staff Exhibit 26, at page 2). (Note that in actuality the

Wyle test stabilized at 240-245'F, 84 minutes into the test,

.

not 167, but the principle expressed by Mr. Holahan is still

valid.)

As additional indication of the present-day acceptance of this

technique, refer to USNRC Region I inspection report 50-

213/91-80, prepared by Mr. R. K. Mathew, Team Leader

E)cctrical Section, Engineering Branch, DRS and approved by

Mr. C. I. Anderson, Chief, Electrical Section, Engineering

.

Branch, DRS. (APCo Exhibit 114). This report was for the

electrical distribution system functional inspection conducted

1/22 - 2/22/91 at the Haddam Neck plant. In section 3.2.2,

Oualification of CAR Fan Motors, it states:

I The licensee used the Arrhenius Equation to
extrapolate the post-accident operating time.

I This extrapolation included the peak
containment temperature portion of the
temperature-vs-time profile.

Following the inspection of February 26, 1991,'

the licensee transmitted to the team their
justification for applying the Arrhenius

I Equation to the peak containment portion of
the temperature vs time profile, especially
for the case of the CAR fan motors. The team

I agreed that the qualification of the CAR fan
motors was established.

.
As a result of the above-cited examples, it appears that Mr.

Walker's opinion on the use of Arrhenius techniques in
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extending test durations is not endorsed by the Staff in

general.

Q13. How do you respond to the Staff questions concerning the

acceptability of the activation energy used by Wyle in

| computing the equivalent degradation of the post-IcCA period

of testing?

A. (Sundergill, DiBenedetto) The activation energy which was

used by Wyle to determine the test duration was a value of

1.23 eV. This activation energy was determined by Wyle from

information provided to them by Okonite. It is a standard

value in the Wyle aging and materials library and to our

knowledge has not been questioned in previous NRC reviews of

Wyle and Wyle reports used at other utilities.

I
The calculation which Wyle performed to determine test

duration assumed a straight-line decrease from the 240'F point

of the calculated accident profile to the end point of 120*F.

While this was a conservatism, the conservatism was not

required because of others already in the calculation. For
,

example, the calculated accident profile used conservative

assumptions in its preparation. The test profile had a peak

temperature in excess of 425'F, while the calculated peak for

Farley is 378'F. Finally, the calculated duration of the

~25-
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I Farley accident is 30 days and the test was extended for 33

days. Thus, the conr.ervatism that Wyle added is not needed.

Therefore, in addrescing Mr. Walker's new concern in A14, the

equivalent duration was recalculated using a step-wise

decrease rather than a straight line decrease. The steps are

at or above the required profile at all points; therefore,

there is remaining margin in this technique since nost of the

| points are still in excess of the calculated profile. Using

this new profile and calculating the equivalent duration

results in the 45 hour test oeing equivalent to an accident in

excess of 40 days with an activation energy of 0.65eV. Thus,

the No. 35 tape which has an activation energy oi 0.65eV was

exposed for a period of time in the test chamber much in

excess of the calculated duration. The equivalent duration at

1.23 eV is even greater than 40 days and Mr. Walker's

postulated 1.10 eV is also greater than 40 days. Therefore,
,

regardless of which material is being addressed or what the

postulated activation energy is, the results of this

calculation show that the equivalent duration of the test is

in excess of the requirements.

I Notwithstanding the above argument, Mr. Walker's assertions

are still invalid. He states in A14 that the T-95 tape is not

suf ficient for splicing without the No. 35 co*/ering. However,

there were speciraens in the 17947-01 test (APCo Exhibit 39)

-26-
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I
that had no No. 35 covering. These specimens also successfully

passed the test, proving that T-95 tape by itself is

acceptable for splicing.

Q14. How do you reropond to Mr. Walker's concerns about

extrapolating the results of Test Report 17947-01 (ApCo

Exhibit 39) to ancompass qualification for splices in

instrument circuits?

A. (Sundergill) Mr. Walker also feels that the Wyle test 17947-

01 cannot be used for qualification of instrument circuits.

In A14 he statast

In the Wyle ter t report No. 17947-01, only twoI specimens (Nos. 10.1A and 10.1B) that could
potentially be used in an instrumentation
circuit remained energized throughout the

I test. However, the test ran f or 39.4 hours
(it- actually ran for 45 hours) and the
requirement for Parley (in accordance with Mr.
Sundergill's testimony, page 64, line 2) is 33I days.

Similar feelings are expressed by Mr. Walker in A15. Mr.

Walker's objections to the use of Arrhenius techniques in

extending test durations have been shown not to be endorsed by

the Staff in general. Therefore, his sole expressed reason

for not applying the 17947-01 test to instrument circuits does

not appear to have a sound basis. It should be noted that in
_

A16, Mr. Walker stated that:

I
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'l
...there are some other quartions concerning

I grounding of the test set-up that should be
addressed.

Mr. Walker does not further define these questions, so no

response is possible other than the opinion of Bechtel,

Alabama power company and Wyle that the test set-up was

properly grounded.

In A28, Mr. Walker also adds to his list of concerns a new

issue about the cable size used in the test for the specimens

which verified qualification of splices for instrument

circuits. Mr. Walker does not state why he feels that AWG Ho.

12 wire cannot be used for qualification of instrument

circuits made with smaller gauge wire. The issue of

extrapolating higher voltage testing to lower voltage

applications does not appear to be at issue here. In the

absence of specific reasons from Mr. Walker, it can only be

surnised what his concerns are. The only such concern which

readily springs to the surf ace would be a possible concern

over the physical geometry of the configuration. If this is

the case, such a concern can be dismissed by considering the

splice from an end-on perspective. In this view the wires

would be seen as circles with the tape wrapped around the

outside of them. If the tape was taut and not self-fusing,

there would be an air gap between the tape and the curvature

of the wires between the two wires. The smaller the wire the

smaller the air gap. The use of a larger gauge wire would
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I produce a larger air gap and a consequent increased

probability for noisture ingress. Thus, the use of a larger

gauge wire in this application is nore conservative and what
is assumed to be Mr. Wa)ker's concern is put to rest.

(DiBenedetto) Let ne add that Mr. Walker's concern is
irrelevant to the purpose of the Wyle test. In this regard,

it is important to note that the intent of the Wyle test was
to verify and confirm conclusions about the capability and i

qualification of the splice material and splicing technique.
The results of the confirmatory test indicate that the splice

material and wrapping (skill-of-the-craft) technique

maintained an adequate mechanical boundary (i.e. , no noisture

intrusion). In this way, the electrical integrity of the

circuit was maintained. Thus, the Wyle Test Report further

| demonstrated that the application of tape splices (using

qualified materials and knowledgeable installers) is

appro}.riate for use at Farley. On this basis, it is

irrelevant and of no concern whether or not there arc splices

on 18 to 22 gauge cable at Faricy.

I
Q15. Please address now Mr. Paulk's and Mr. Herriweather's stated

concerns regarding whether the Wyle test addresses

qualification for instrument circuits.

I
I
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A. (Sundergill) Mr. Paulk feels thet Wyle Test Report 17947-01

'

(APCo Exhibit 39) is not valid for aplices in instrument

circuits for several reasons. The fitst reason Mr. Paulk i
i

gives is that the test was not intended to encompass j

instrument circuits since, presumably, the pass / fall criterion

was too broad. The original criterion was that no fuse blow

and that there be no change in voltage more than 125%.
!

Circuits were monitored for leakage current and insulation j

1

resistance (IR) changes for information only. However, since

none of the fuses blev and the voltage fluctuations were

insignificant, the attention should be properly centered on

the IR values and the leakage current values. Just because

allowabic fluctuations in these parameters were not set prior

to testing does not mean that the monitored results are

meaninglers. Rather, it means that these results are even more

meaningful because the pass / fail criterion was met. A review

of these parameters shows that the splice specimens perforraed
,

superbly in the test and verified our prior conclusion that

the V-type tape splices tested were qualified for use at

Farley Nuclear Plant. Regardless of the intent of the test,

it is the results of the test which must be addressed. If the

results show that the splices are adequate for use in

instrumentation circuits, then it is acceptabic to use them in

that application. Therefore, Mr. Paulk's first reason is not

valid.

'
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Second, Mr. Paulk finds f ault with the arrangement of the test

circuitry since he feels there would be dif ficulty identifying

any leakage from the splice because nf the location of the

grounds and because of the lack of verification of an adequate

ground. The test specimens were arranged in the test so that

they were forced against the raceway or condulets in which

they were mounted. The fixtures on which the raceways and

condulets were mounted were in turn tack welded to the test
,

charter to ensure a good path to ground. Therefore, I feel

that, contrary to Mr. Paulk's opinion, there was an adequate

ground established and that additional verification of it was

not necessary.

Mr. Paulk's concern with the location of the ground is

puzzling. The test circuitry was arranged to detect leakage to

ground regardless of where it occurred in the test circuit: in

| the splice connection, in the Wyle splice to the specinen

circuit, or in any of the wiring in the circuit. In f act, due

to an installation error, a leakage current of 1.2 mA was

ir. posed on the wire lead of one of the specimens. This

current was detected by the test circuit proving its efficacy

and resolving Mr. Paulk's second concern.

In Alo, Mr. Merriweather explains the consequences of
'

electrical shorts to ground. I quite agree with Mr.

Herriweather's explanation and his concern that this is a

I -31-
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I

I
| failure which could be common mode if not prevented. I feel |

that the test that was performed by Wyle Labs for Farley

(documented in test report 17947-01) (APCo Exhibit 39)

demonstrates that there were no ground faults in the V-splice

specimens even though the specimens were mechanically fastened

to ground planes to eliminate the effect of electrical

resistance of an air gap.

Q16. How do you address Mr. paulk's concern with the size of fuses

used in test 17947-01 (APCo Exhibit 39)?

A. (Sundergill) Mr. Paulk's concern with fuse sizing is perhaps

an oversight on his part. He states in AIS that,

I . . .the sizes of tha fuces in the test circuits
(i.e., 30 to 150 amps) were too large for
instrument circuits.

I
Mr. Paulk is absolutely correct in this statement. As shown

on pages VI-22 of 17947-01, SOA fuses were used in the

circuits specimens 1, 2 and 3; these circuits, as shown on

page VI-6, were energized at 27A. Specimens 7, 8 and 9 were

fused at 30A (pg. VI-22) and energized at 20.2A (pg. VI-6).

Specimens 4, 5 and 6 were fused at 150A (pg. VI-23) and

energized at 130A. These specimens were intended to

demonstrate the adequacy of V-type connections in power and

control circuits. As such, it is not proper to extrapolate

the results of these samples to instrument circuits. It is
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I
specimens 10, 11, 12, 13 and 14 which are relied on to

demonstrate adequacy as instrument circuits. (Specimens 10.1A

and 10.1B were continually energized during the test, so

primary reliance is placed on extrapolating their results to

instrument applications.) As shown on page VI-24 of Test

Report 17947-01, these circuits were fused at 3A and as shown

on VI-6 they were energized at 200mA. Therefore, Mr. Paulk is

correct as far as he goes in his analysis but he apparently

overlooked the circuits most appropriate for this issue.

I
In particular, specimens 10.1A, 10.1B, 11.1, 12.1, 13.1 and

14.1 were monitored for leakage current to ground. The test

setup employed by Wyle was monitored to a resciution of 10

microamps. That is, any current greater than 10 microamps

would have been detected by the setup. Therefore, a O reading

by Wyle during the test could conceivably have been as much as

10 microamps. Since the most sensitive instrument circuits

function in the 4 to 20 milliamp range, a leakage current of

10 microamps (0.01 milliamps) would introduce an error of

0.25% (0.01 / 4) at the low end of the scale. There would be

even less error at the high end. Consequently, the testing

documented in Wyle Test Report 17947-01 can be readily

extrapolated to cover instrument applications and demonstrates

the maximum error that could be postulated would still be

insignificant.
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As a sidelight to this issue, Mr. Jim Gleason, Director,

Nuclear Engineering, for Wyle Labs, stated that on Nov. 21,

1989 he had a phone conversation with Mr. Paulk, Mr. Walker

and Mr. Mark Jacobus of Sandia concerning the Wyle test

I documented in 17947-01. Mr. Gleason told the three gentlemen

that he considered that it was valid to extrapolate the test

to encompass instrument circuits. Mr. Gleason further stated

that Mr. Jacobus agreed with him, but Mr. Paulk did not. No

opinion from Mr. Walker was noted. Mr. Gleason's telephone

conversation documenting this discussion is provided as APCo

Exhibit 115.I
017. What is your response to Mr. Merriweather's concern about the

details of the terminations?

I
A. (Sundergill) Mr. Merriweather's concern for the termination

details of an instrument splice does not have merit.

Termination details such as solder vs. crimp connections,

quantity of ground points or cable type are simply not at

issue. Regardless of the type of mechanical connection or any

of the other termination details, the pertinent issue is the

I means of maintaining the insulation integrity for the covering

of the mechanical connection.

Q18. How do you respond to Mr. Paulk's allegation that the covers

were not open during LOCA testing on samples 10.1A and 10.1B7
,I
,

|
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A. (Sundergill) In A13, Mr. Paulk revisits the issue of whether

or not the covers of ths condulets were open or were covering

the condulet opening during the TACA testing. (Tr. 1022-

1023). Subsequent to the cross-examination, Mr. Rick Woodfin,

who was the Alabama Power Company witness during the splice

testing, confirmed that the specimens were tested as shown in
w
t the photographs on page VII-7 of test report 17947-01. (APCo

Exhibit 39). These photographs clearly show the condulets

with the covers open. Mr. George Langford, who was the
.,

Bechtel witness during the splice testing, altw repeated to me

his earlier statement that ti,e condulets were open during the

testing.
<

I
However, even had the covers been closed, there should be no

concern. The covers are closed in the installation at Farley.

The intent of having them open during the test was to

introduce conservatism in the test. But if they had been

closed they merely would have duplicated the as-installedI -

condition. Moreover, as evidenced in photograph VII-5, there

was evidence of significant rust inside the condulet. So

whether or not a cover was in place, sufficient moisture

entered the condulet to rust the fitting and consequently

expose the splice to moisture. There were no failures

I reported.

I
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Q19. }!ow do you address Wr. Paulk's latest concerns about

orientation of the splice samples during the 17947-01 (APCo

Exhibit 39) testhsg?

A. (Sundergill) Mr. Paulk also is concerned that the open end of

the V-type etninections were facing downward in the motor limit
I switch configuration but were f acing upward in the cable tray.

The specimens that were facing downward were secured to the

rear of the Limitorque limit switch compartment to try to

establish as short a path to ground as possible; the specimens

in the cable tray were facing upward so that spray would have

the best chance of getting into the splice crotches. Both of

the test configurations were oriented to be conservative, each

in a differAnt way. Both configurations successfully

completed the testing. It is interesting to note that no

matter what the orientation, Mr. Paulk appears to have a

problem with it.

I O20. What is your opinion concerning the ability of the V-type tape

splices to insulate the electrical joint if there was no issue

of submergence?

I
A. (Sundergill) In AB both Mr. Paulk and Mr. Merriweather

I express their feeling that even if the splices were not

subject to submergence, the insulation on the splices would

not have been sufficient to prevent grounding. This is

I -36-
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E apparently a case of the inspectors presenting their personal
w

opinions. The simple fact of the matter is that the splices
'

were tested and passed the test as documented in Wyle report

17947-01 (APCo Exhibit 39). There As no unsubstantiated

opinion that can invalidate these results.

I
Mr. Paulk does mention a personal experienco involving a

failure due to moisture intrusion into the opening of what he

considers a V-type configuration similar to those at Farley.

However, for this experience to be considered applicable, Mr.

Paulk would need to provide a similarity analysis or a

detailed explanation of the exact circumstances surrounding

his experience. Otherwise, there can be no conclusion drawn

from Mr. Paulk's experience that would cast any doubt on the

Farley splice installations.

Mr. Herriveather mentions concerns with the CECO test'

documented in Wyle report 17859-02P (APCo Exhibit 27).

However, as discussed in our Direct Testimony (at pages 49-

52), the Ceco test did provide support for our operability

determination and judgment regarding the V-type splices.

Since Alabama. Power Company's subsequent test was successful

and since Alabama Power Company does not rely on the Ceco test

by itself for qualification of the splices, Mr. Herriweather's
'

concerns are unfounded.

,I
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,

Q21. Mr. Luehman in his response to Q21 (at page 10) questions what

records Alabama Power Company could have relied upon to

conclude that the appropriate materiels were used in the

splices at Farley Nuclear Plant. How do you respond to his

question?

I
A. (Love, Jones) First, it is interesting to note that in his.

answer, Mr. Luehman seems to be walking away f rom Circulars

70-08 and 80-10 as his bacis for a " clearly should have known"

find!79 In our Direct Testimony (Q/A 59, at pages 71-74) we

clearly explained why he had previously been attributing far

too much to those circulars in the present context.

I
Nonetheless, Mr. Luchman in this answer goes on to question

what installation records or QA records Alabama Power Company

would have relied upon when Circular 80-10 was released to

I conclude that qualified materials were used in splices /

terminations. Mr. Luchman is missing the point. Circular 80-

10 in no way required or indicated a need to walkvown all

terminations or splices, contrary to what Mr. Luchman in 1992

may claim. (See our Direct Testimony, at page 73). Rather,

it dealt with a specific event regarding the use of the wrong

insulating material in reconnecting certain leads at the H. B.

Robinson Nuclear Plant. We did not have a material problem of
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I
this type at Farley Nuclear Plant. The EQ file specifically

called out a qualified natorial (the Okonite material

qualified in HQRN-3) . The installation notes and details
specifying this material were in place, since circular 80-10

was concerned with the uns of the proper materials as opposed

to the configuration of the tape splices or terminations,

reliance on all of those documents would have been the

appropriate response to the Circular.

I Mr. Luehman, in his response to Q21, also goes on to restate

the complaint that an installation and verification program

would not have allowed V-type, rather than in-line, splices.

We have addressed this at length in our Direct Testimony (212,

e.a., pages 68-70). Mr. Luehman is simply overstating the

importance of a V-type versus in-line configuration

'

difference. This was simply not the sort of matter that was

a focus prior to November 30, 1985. Mr. Luehman is again

guilty of exercising an after-the-fact perspective.

,

F. Mr. DiBenedetto's Testimony

I Q22. Mr. DiBenedetto, I want to turn now to the Staff's Rebuttal

Testimony specifically addressing your Direct Testimony.

(Rebuttal Testimony, at pages 19-23). First, do you agree

with Mr. Paulk's assertion that in 1980, " tape insulated

connections (splices) and terminal blocks were not considered'
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I
to be very reliable because of the problems experienced at

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

I
-A. (DiBenedetto) No. Splices and splicing techniques were

interface or connection methods endorsed by the NRC as early

as 1975. I specifically recall en instance where the NRC

Staff recommended that five utilities replace faulty Pin Type

connectors with qualified splices. Splices and splicing

techniques were considered to be state-of-the-art in the

termination and connecting of electrical equipment.

I As for Mr. Paulk's statement concerning Three Mile Island

(TMI), it does not make any sense. It was to the Staff's

amazement that equipment (e.g., main coolant pumps) at TMI

continued to perform even after exposure to environments

beyond those conceived or postulated to occur following a

design basis event. Mr. Paulk's statements concerning THI are

not pertinent to this issue at Farley Nuclear Plant.

Concerns about splices and splicing techniques did not become

evident until 1986 and later in 1987. Although Circulars 78-

OB and 80-10 addressed some specific issues regarding
,

connections and tape materials, they did not reflect

videspread concern regarding splices. Initial splice concerns

were relayed in Information Notice (IN) 86-53 (dated June 26,

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

I
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I
permitted for a qualified splice installation. The notice

specifically addressed Raychem installation and use. Later

concerns about splices arose as a result of the Calvert Cliffs

inspection and subsequent NOV (1987).

Q23. How do you respond to the Staff'c characterization of the

calvert Cliffs situation in A23 on page 207 They claim that

the account of the situation in your Direct Testimony is

I inaccurate.

I
A. (DiBenedetto) Contrary to the assertions of Mr. Paulk and Mr.

Merriweather, the Calvert Cliffs findings cannot be used to

say that Alabama Power Company was on notice that tape splices

were a concern that was not limited to power applications.

Despite the Staff's characterization of my Direct Testimony,

the fact remains that Baltimore Gas & Electric (BG&E) did not
have any information on the tape used in their splices.

Alabama Power Campany, on the other hand, had fully tested and

qualified its splice materials. This became evident when

Alabama Power Company contacted BG&E (post-deadline) to

determine wnether the identified concerns related to the

Calvert Cliffs installed configuration. The conclusion

reached was that BG&E represented an isolated case that did

not relate to or adversely impact splice configuration or

qualification at Farley.
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Q24. Mr. Sundergill addressed earlier (above) Mr. Walker's concerr.

I In A28 on page 22 regt:cding how closely the Wyle test
i

specimens represented Farley installations. What about Mr.

Walker's additional observation that vendors provide :

sufficient details to assure that a single piece of tested

equipment i s, representative of other supplied equipment?

(Rebuttal Testimony, A28 at page 23).

I A. (DiBenedetto) Mr. Walker is correct in his assertion that

when a vendor only tests one pjece of equipment, supplemental

information is provided to demonstrate its relationship to

other equipment of a similar nature. Powever, since this was

not the primary basis for the qualification of the tested

I splice, but only confirration and verification testing, Mr.

Walker's observation is not relevant. Furthermore, had

failures or anomalies been observed, supplemental testing

and/or analyses would have been presented to address all of

the known applications of the V-type tape splices. No failure

or anomalies were observed. Therefore, the testing fully
*

| supported the conclusions presented by Alabama Power Company.

'I
LI
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III, 5-To-1 PIGTAIL BPLTCE (EYDROGEN RECOMBINER)

Q25. What is tne purpose of this section of your Surrebuttal

Testimony?

I
A. (Love, Sundergill, Jones, DiBenedetto) Our testimony responds

to the Staff's 5-to-1 Rebuttal Testimony. Specifically, we

disagree with the conclusions the Staff has reached regarding

the alleged violations of environmental qualification

requirements applicable to the 5-to-1 tape splices

(terminations) at the Farley Nuclear Plant.

Q26. In general, why do you disagree with the Staff's conclusions

concerning the environmental qualification of the Earley 5-to-

| 1 tape splices?
s

Sundergill,- Jones, DiBenedetto) We believe the Staf f 's'

... ,s ,

e~ d ut ions are not supported by the facts. In addition, the
_

vta?? tas raised several new issues -- four-and-a-half-years

af te4: the audit. Many of these new issues have been addressed

and resolved by previous NRC inspectorn. In support of our

conclusions, we address each of the concerns and issues raised

in the Staff's Rebuttal Testimony on this issue below.

Q27. Let's begin with the response to Q4 on page 2. Mr. Paulk

asserts that none of the following reports would have been

I
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I
i

adequate to demonstrate the qualification of 5-to-1 splices:

(1) HQRN-3 (Staf f Exhibit 21) ; (2) WCAP-7709-L (Staf f Exhibit

32); (3) Wyle Test Report 17859-02P (APCo Exhibit 27); or (4)

Wyle Test Report 17947-01 (APCo Exhibit 39). How do you

respond?

I A. (Love, Sundergill, Jones) This assertion reflects a

fundamental misunderstanding of our pre-filed Direct Testimony

addressing this issue. For the sake of clarity, we reiterato

that the reports, taken together, provide the date and logic

supporting the conclusion that the 5-to-1 termination for the
I power cable on the Westinghouse Hydrogen Recombiner was

qualified. In sum, these reports address the valid questions

pertaining to splice configuration and material composition.

Our contention is that the configuration in the Westinghouse

qualification test documented in WCAP-7709-L was 5-to-1 and

the material used was Scotch #70 electrical tape. Since the

configuration for both the tested and installed terminations

was 5-to-1, the only remaining issue then is tape material,

and we contend that the tape at Farley was qualified. We

address each of the reports identified by Mr. Paulk in greater

detail below.

I
Q28. Turning, then, to the important questions of splice

configuration and material composition, let's address each of

these quftstions one at a time. In his response to Q4 at page

I
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1

2, Mr. Paulk claims that the test " qualified the hydrogen

recombiners with an unknown configuration using Scotch 70

tape." Please address whetner the splice configuration was

" unknown" in WCAP-7709-L.

A. (Sundergill) In Westinghouse drawing 1366C51, originally
.

dated April 5, 1972 (APCo Exhibit 116), the configuration of

the splices is clearly shown as 5-to-l. This configuration

makes sense because one power feed is being split 70 feed five

banks of heaters. The Westinghouse test configuration,

; therefore, was not " unknown." In fact, it duplicates the

configuration at Farley Nuclear Plant.

I
As noted on page 88 of my Direct Testimony, I must also repeat

- that I do not believe that configuration is truly germane to

the issue of whether these terminations were qualified:

I
I do not think it matters whether the splice

I was in a 4-to-2 configuration, a 3-to-3
configuration er the 5-to-1 configuration.
What is important in this issue is that there
was essentially a set of V-type tape splices.I The number of Vs on one side of the : enter
point versus the other is inconsequential. 1:o
matter what the configuration, the quantity of

I Vs remains the same. The order that they are
in and their spatial orientation are;

ince& sequential as well.
,

Q29. But in AS at page 3, Mr. Walker contends that the equipment

need not have been connected in a 5-to-1 configuration.

Instead, he says that "an alternative connection possibility

1 -45-
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I
for the 5-to-1 termination is to rearrange it into three 2-to-

1 splices and one termination." Would the configuration he

suggests, or any other for that matter, have been superior

from an EQ perspective?

'

A. (Sundergill) No. Even assuming tnat such a connection could

have been nade in the space allowed, the resulting

configuration would result in the same type of EQ concerns at

issue in this proceeding. Namely, as I explained in response

to the previous question, any of the postulated configurations

vt.1d result in a set of V-splices. The somewhat strange

configuration suggested by Mr. Walker does not alleviate the

need to consider the resulting V-splices. Again, however, it

is important to realize that Mr. Walker's conjecture regarding
i configuration simply does not square with what we know about

the Westinghouse test and the configuration depicted
,

schematically in Westinghot.se drawing 1366C51 (APCo Exhibit

116).

I Q30. Then are you saying that the 5-to-1 issue is essentially

another example of V-type tape splices?

A. (Sundergill) Yes. In the case of 5-to-1 splices, however,

there is strong evidence that the Westinghouse testing was

performed in the same configuration as the installed

configuration at Farley. The evidence I am referring to

I
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I
includes: (1) Westinghouse drawing 1366C51, showing a 5-to-1

,

configuration; as well as (2) standard industry practice

(skill-of-the-craf t) on the part of the electricians preparing
the 5-to-1 splices combined with supervision by the on-site

Westinghouse engineer. This fact, combined with the fact that

qualified tape materials were used at Farley Nuclear Plant,
gives added assurance that these splices would perform their

safety function.I
Q31. According to Mr. Paulk, the V-type tape configuration is

susceptible to failure due to moisture in-leakage. (Rebuttal

Testimony, at page 2). How do you respond to this concern?

I A. (Sundergill) I certainly believe that the concern is prudent,

given that moisture in-leakage potentially can cause splice

failure. However, if testing and analysis in accordance with

standards and regulations demonstrate that a splice continues

to function in the presence of moisture, then it reasonably

I m

can be concluded that moisture ingress is not an actual

concern. Wyle Test 17947-01 has, in fact, demonstrated that

moisture ingress to the point of causing electrical f ailure of

the V-type tape splices did not occur. *APCo Exhibit 39).,

I Q32. Later in his testimony, A6 at page 5, Mr. Paulk again

addresses the lack of splice configuration in WCAP-7709-L. InI
I -47-
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I
particular, he testifies that such level of detail was not
"'far beyond' what was typical." Is this statement correct?

I
A. (Sundergill) The statement is completely without meaning

because Mr. paulk makes no reference whatsoever to the period

of time for which he is drawing that conclusion. The NRC

acceptance of WCAP-7709-L (Staf f Exhibit 32) does not indicate

any dissatisfaction with the lack of splice configuration

details. In his December 1980 inspection, Mr. Gibbons did not

identify any configuration problems. (APCo Exhibit 11). The

January 1983 Franklin TERs expressed no concern about the

equipment terminations, even though they clearly indicated a

review of the power cable and the heater wire. (APCo Exhibit

16, at Bates 54533-45; ApCo Exhibit 17, at Bates 54971-83).

Since the 5-to-1 termination at issue here is the connection

point between the two items expressly reviewed by Franklin,

either Franklin roviewed the issue and did not deem it

significant enough to document or did not believe the splice

was an item requiring review. As much as the Staff believes

in retrospect that this review was not as thorough as it

should have been, the level of review that was performed at

that time was, from my experience, typical. That level of

review is what the December 1984 SER was based on and is what

the Staff should be holding out as the state of knowledge as

of the EQ deadline of November 1985.

I
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Q33. Mr. Paulk also states that "the presence of the fiberglass

braid on the wires (at Farley Nuclear Plant) aids the moisture

in-leakage with a wicking effect." (Rebuttal Testimony, at

page'2). Is this observation correct?

A. (Sundergill) Absolutely not. First, I note that this concern

was initially relayed by Mr. Paulk during the hearings in

February. (Tr. 490). It is not mentioned in the NOV, Order,

or in the Staff's Direct Testimony filed in this proceeding.

The issue was fully addressed in our Justification foi-

Continued Operation (JCO) dated September 23, 1987. (Staff

Exhibit 30). It is curious that Mr. Paulk has raised the

issue at a ?.1, since it was not pursued by the inspectors
,

during the November 1987 audit. In APCo Exhibit 117,

inspector notes dated November 9,1987, it is expressly stated

that "non-wicking braid" is used in the Farley Hydrogen

Recombiners. Thus, Mr. Paulk is re-visiting an issue which

|

his fellow inspectors resolved favorably to Alabama Power

Company over four years ago. However, I will address his

concerns and show them to be groundless.

!

The installed cable leads from the heaters to the 5-to-1

splice were indeed covered with a braided jacket. Mr. Paulk

either fails to mention, or is unaware, that these heater

leads were supplied by Westinghouse with the Hydrogen

Recombiners and are identical to the leads which were tested

I -49-
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I
by Westinghouse in WCAP-7709-L. (Staf f Exnibit 32). The

latter :.eport did not identify a problem with wicking during

the Hydrogen Recombiner qualification testing. Therefore, it

is reasonable to conclude that there was no wicking during

testing.

.

A vicking phenomenon such as that of concern to Mr. Paulk

could possibly be caused by a braided covering over the wire

insulation acting as a wick to transport moisture under the

splice material, establishing an electrical path. This ef fect

has been experienced in other testing, regardless of whether

c.. splice was in a V configuration or in an in-line

configuration, or whether the splice material was electrical

tape insulation or heat shrink material. However, this well-

known effect is addressed in one of two ways: either the braid

is cut back so that it does not extend under the splice

material, er the braid is treated with varnish or similar

substance to prevent the wicking effect. In the case of the

heater leads for the Hydrogen Recombiners at Farley,

Westinghouse provided heater lead wire saturated with a heat-

and radiation-resistant varnish. Therefore, there could be no

wicking effect resulting from these wires.

Q34. What about the material composition of the 5-to-1 splices? In

their Rebuttal Testimony, the NRC Staff repeatedly asserts

that Alabama Power Company failed to demonstrate the

.
-
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qualificatiot af the T-95/No. 35 tape used to prepare the

splice. Is that true?

A. (Sundergill) No. This tape material was qualified. Because

5-to-1 splices are a subset of the V-type tape issue, the

evidence and testimony submitted in this proceeding concerning

the latter is also applicable and relevant to resolution of

the alleged EQ deficiencies involving the 5-to-1 splices e?

Farley. In particular, the material composition issue .t s

addre sed by Okonite Report NQRN-3 (Staff Exhibit 21) and by

Wyle Test Report 17947-01 (APCo Exhibit 39), which tested the

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

I
Okonite Test Report NQRN-3 qualified a SKY taped in-line

splice using T-95/No. 35 tape material. Regardless of

- configuration, I believe this report demonstrates the

qualification of the materials. The Staff has focused its

attention on this report in its Rebuttal Testimony on this

issue. However, Wyle Test Report 17947-01 also utilized

Okonite T-95/No. 35 tape and concluded that this combination

(among others) was qualified for use at Farley Nuclear Plant

in a V-type configuration. Since, as stated, the 5-to-1

splice is a subset of V splices, the results of the 17947-01

test are applicable. It certainly responds to the conjecture

and speculation we have heard about Okonite tape materials in

this proceeding.

!
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I
Q35. In response to QS at page 3, Mr. Walker concludes that "it is

not reasonable to assume that the NQRN-3 test report, which

qualified the T-95/No. 35 tape splice for the in-line

configuration described in that report, also qualified the T-

95/No.35 tape material for general use in all configurations."

Have you advocated such all-enctape._. sing use of the report?

A. (Sundergill) No issue is presented in this enforcement

proceeding about "all configurations" which may use this

qualified tape. We contend that for the configurations at

Farley Nuclear Plant at issue here, the tape was qualified.

Moreover, I certainly believe that NQRN-3, in coniunction with

analysis, can demonstrate the qualifiability of configurations

other than the specific in-line configuration described in the

report. In fact, this was the exact technique used in the

September 23, 1987, JCO for the Hydrogen Recombiner splices --

a JCO that has never been rejected by the NRC Staff. (Staff -

Exhibit 30). -

Q36. Mr. Walker has identified what he believes to be several

deficiencies in Alabama Power Company's reliance on the NQRN-3

(Staf f Exhibit 21) test report. First, he states that, "NQRN-

3~ clearly does not qualify the T-95/No. 35 combination for

submergence (Rebuttal Testimony, at page 4). Is"
. . . .

this concern relevant?

I
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. A. (Sundergill) No. The 5-to-1 Hydrogen Recombiner terminations

at Farley Nuclear Plant are rot subject to submergence under

normal or accident conditiores since they are installed above

the design flood level.

Q37. He also notes that the NQRN-3 test report clearly does not

qualify the T-95/No. 35 combination for instrumentation

circuits because the SKv test did not include instrumentation

circuits. (Rebuttal Testimony, at page 4). How do you

respond?

A. (Sundergill) This is a statement which is totally irreleva.t

to the issue of 5-to-1 splices. These splices were not

installed in instrument circuits they were installed in--

power circuits.

I
Q38. Likewise, Mr. Walker concludes that the in-line configuration

- tested in NORN-3 does not address "many unaccounted-for

variables found in the 5-to-1 configuration as installed on

the hydrogen recombiner." (Rebuttal Testimony, at page 4).

First among these, he lists the difference between the maximum

test temperature (345'F) and those registered in the vicinity

of the hydrogen recombiner (1100*F to 1400*F). Is this

concern valid?

I
I
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A. (Sundergill) No, it is not. Mr. Walker apparently is

unfamiliar with the equipment at issue. The temperature range

he makes reference to, 1100*F to 1400'F, is the air j

temperature near the surface of the Hydrogen Recombiner

heaters. The electrical leads to the heaters are high

temperature cables capable of withstanding that temperature

range. The purpose of the 5-to-1 splice is to connect the

high temperature leads to ne mal plant cable. That connection

is achieved :n a compartment removed from the heater

compartment. One of the primary reasons for the separation is

to ensure that ordinary cable does not experience the high

temperatures of concern to Mr. Walker. Thus, the

qualification temperature for the splices only needs to be

comparable to the.t for the incomina power supply cable. The

NQRN-3 temperature of 345'F is comparable and satisfies that

requirement.

1I

For further verification of the lower temperah re in the

,

termination cortpartment, see WCAP-7709-L (Staf f Exhibit 32, at

page 3-2, Bates 003392). This document states that the heater

chamber has a pre-heater section which surrounds the heater

section. Acting as a shroud, the pre-heater serves to help
1

i insulate the heaters and prevent locses from the Hydrogen
i

Recombiner, as well as to heat incoming air te 250*F bef ore it

goes to the heaters. If the air immediately around the heater

section is only around 250*F during heater operation, it is

-54-
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difficult to understand how the temperature vould exceed 345'F

l in the termination compartment located outside of the pre-

heater section.

E Q39. In A5 at page 4, Mr. Walker goes on to question the effect of

the water generated from the recombination of hydrogen and

| oxygen on the qualification of the 5-to-1 splice. How do you

- respond to this concern?

g
A. (Sundergill) Again, Mr. Walker has raised another new issue.

I
As I will explain, it is of no concern -- even ignoring all of

the qualification testing and analysis demonstrating

qualification of the 5-tc -1 splice to withstand the ef fects of

|
|

chemical spray. The reason there is no concern is that the
!
l recombination of hydrogen and oxygen takes place in a chamber

separate and removed from the location of the 5-to-1 splice.

Due to this isolation, any generated moisture would not impact
'

the 5-to-1 splice or adversely affect its environmental

qualification.

It should be noted that immediately after raising this
.

.

- concern, Mr. Walker lists a series of questions that are

somewhat difficult to understand. He questions whether the

crotch of the 5-to-1 splice was properly covered "in this

instance" and, if so, whether the material was capable of

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

I
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'I
the termination configuration -- the taped 5-to-1 splice at

Farley did not have tape wrapped through the crotch. It is

exactly as portrayed in Appendix A to Staf f Exhibit 30. As we

have previously testified, we believe this configuration was

qualified. Of course, Mr. Walker also pointedly ignores the

inspection by Mr. Gibbons which examined this same interface

and found no deficiencies. (APCo Exhibit 11).

4
I

Q40. Would you please address Mr. Walker's concern with the

environmental qualification of Scotch #70 tape articulated in

AS at page 4? There he makes a general observation that

"significantly more information than that provided in APCO

Exhibit 46 is required to determine if Scotch #70 in (sic)

environmentally qualified for any specific application."

I
A. (Sundergill) I will certainly try, although he has not made

any indication of the type of information he is looking for or

the nature of specific applications he has in mind. To begin w

with, this concern really does not apply to Farley because

Scotch #70 was not used in the Farley S-to-1 tape splices.

Westinghouse, however, has claimed that Scotch #70 was the

material used in the tested 5-to-1 splice documented in WCAP-

7709-L. (Sffq APCo Exhibit 46). Since the NRC has accepted

that WCAP, it is difficult for me to understand Mr. Walker's

concern with the qualification methodology or results. Thus,

the only thing lef t to satisfy Mr. Walker is a verification of

~56-
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Westinghouse's claim that the Scotch $70 was used in their

test. Since Scotch #70 was not used at Farley, this is a ,

i
matter for the Staff to pursue with Westinghouse. ]

l

I i
Q41. Mr. Paulk has testified that "(e3ngineering judgment is. ]

1

nothing more than analysis of available data when the actual |

conditions do not meet the tested conditions." (Rebuttal

Testimony, at page 5). Do you agree?

I A. (Sundergill) No. Mr. Paulk's description is over-simplified.

Engineering judgment consists of a lot more than analyzing

data. It is based on and presumes past relevant experience,

education, insight, and logic. It is the end-product of an

engineer's ability to predict an outcome correctly and with

confidence -- in the absence of complete, documented testing

and analysis. It is the ability to take two or more disparate

facts and draw a logical conclusion from them.

Q42. Mr. Paulk faults Mr. Sundergill for failing to discuss or

provide engineering judgment on "how moisture intrusion would

be prevented . (Rebuttal Testimony, at page 5). What"
. . .j

is your response?

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

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

11
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I
Paulk to that testimony at pages 79-81 of c,u r Direct

Testimony, in response to Q67.

I
Q43. Mr. Paulk further testifies about the level of documentationI necessary to support engineering judgment. (Rebuttal

Testimony, A7 at pages 5-6). Do you agree with his

assessment?

I
A. (Love, Sundergill, DiBenedetto) The appropriate standards for

the level of documentation appear in the DOR Guidelines,

NUREG-0588, and Supplement 2 to IE Bulletin 79-01B.

Generally, the documentation must be in sufficient detail to

permit evaluation of the adequacy of qualification. (For a
fuller discussion of these standards, see Mr. Love's and Mr.

Sundergill's Direct Testimony, at pages 29-31.) Mr. Paulk

fails to recognize the fundamental premise that the person

evaluating the documentation is qualified in the pertinent

subject matter. In IEEE 323-1974 (APCo Exhibit 36), Section

6.5., Analysis, sub-section 6.5.1, General, it states, in

part, that "the analysis shall be of a form that can be

readily understood and verified by people qualified in the

pertinent discipline of engineering or science." We believe

that the information provided to the Staff at Farley Nuclear

Plant in the fall of 1987 met the test of what a " qualified"

person would need to know about EQ documentation.

I
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(DiBenedetto) I also refer the Board to my affidavit attached

to the Alabama Power Company response to the NOV. (Staff

Exhibit 15). My testimony there addressed this issue.

,I
Q44. In response to QB on page 7, Mr. Luehman concludes that it was

not reasonable for Alabama Power Company to rely on Inspection

Reports 50-348/80-38 and 50-364/80-49 (APCo Exhibit 11), or

the January 1983 TERs (APCo Exhibits 16 and 17) and thus

assume that the NRC had accepted the qualificatjon of the 5-

to-1 splice on the Hydrogen Recombiner at Farley. How do you

respond?

A. (DiBenedetto) I dioagree with Mr. Luehman's conclusion for

several reasons. When the cited Inspection Reports were

I generated, it was tne practice of the NRC EQ Staf f to have I&E

inspectors review, audit, and inspect various aspects of a

licensee's EQ program. In reviewing the Inspection Reports at

issue (APCo Exhibit 11) , it is obiious that Mr. Gibbons indeed
]

specifically reviewed the Hydrogen Recombiner 5-to-1 splices.

I- He concluded there were no deficiencies. This is another

example of how the enforcement staff has put aside existing

documented findings and conclusions to pursue the civil

penalty.

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

identified specific pieces of equipment and literature thatI ,

1

1
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' were reviewed by the NRC Staff's consultant, Franklin Research

Center. As a result, the Staf f approved various pieces of

equipment or identified deficiencies. It stands to reason

that if Alabama Power Company, or any other licensee, had to

undertake improvement efforts in response to identified

deficiencies, it could also rely on documented Staff approval.

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

the Inspection Reports and the January 1983 TERs.

(Sundergill) I would like to add that Mr. Luehman is

spoealating when he states that the inspector examined

nameplate data and that it was likely that he never looked at

the splices since they were normally enclosed in a cabinet.

As Mr. Jones testified in the hearing (Tr. 1048), Unit 2 was

under construction at the time of the inspection and it would

have been no problem to open the cabinet if it was closed. A

cursory look at the splices would have revealed the 5-to-1

configuration and, since the No. 35 tape material is black and

I the Scotch #70 is sky blue gray, the same cursory inspection

would have identified the difference between the two

( materials.

!I
contrary to Mr. Luehman's statement that there is no evidence

that the splice documentation was reviewed, Inspection Reports

- 50-348/80-38 and 50-364/80-49 (APCo Exhibit 11) explicitly
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state that documentation was reviewed. Again, Mr. Luehman is

speculating that the NRC inspector did not review the

documents even though the reports specifically state that he

did. In addition, Attar.kaent 1 to the TER dated December 10,

1980 (APCo Exhibit 12), clearly identifies the cable code for

the power Unit i Hydrogen Recombiner supply cable which

terminates in 'the 5-t.)-1 splice. The page containing this

informetiot. is signed by "V. L. Brownlee" and dated

November 6,1980. Obviously, someone at the NRC reviewed some

documentat hn to reach this conclusion. Of course, since Mr.

Gibbons subsequently visited the plant to examine equipment

for "overall interface integiity" it is not illogical to

conclude that he verified the cable code with a visual

inspection. Since the cable code is marked on che cable

jacket and the cable could not have been seen entering the

junction box, it is possible that the inspector looked inside

the box to record this information.

Mr. Luehman also is mistaken when he states that in the

Franklin TER there was only acceptance of the " power" cable

and not the "in-plant" cable. Power cable and in-plant cable

are one and the same. The Franklin TERs state that " power

cable" and " heater connector wire" were reviewed as part of

preparing the TER. (APCo Exhibit 16, at Bates 0054536; APCo

Exhibit 17, at Bates 0054975). It is reasonable to conc.lude

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

I
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the splices were also reviewed or Franklin did not consider |

them to be important.
I

(Jones) Let ne finally call attention to the fact that the
current enforcement staff's arguments require it to ignore,
reject and denigrate the hard work and expertise of past NRC

inspectors and consultants who were experienced in EQ natters
i

This highlights the retroactive nature of the enforcement
,

staff's current positions.
Those who had contemporaneous

knowledge of Alabama Power Company's EQ compliance efforts
prior to the deadline found no deviations

(which could haveI

been cited without a regulation) or noncompliances. It is

only those who came later, after the deadline, who say that a
civil penalty is justified. ,

Q45. Mr. DiBenedetto, in response to Q9, Mr. Paulk addresses your
testimony.

He contends that it was not reasonable for Alabama l
Power Company to assume that

the Farley Hydrogen Recombiners

were fully qualified because he does not believe that Alabama
Power Company " looked at the electrical connections
(splices)." Can you respond?

A. (DiBenedetto) Yes. Contrary to Mr. Paulk's conclusion, the
documents referenced in my Direct Testimony at pages 80-82
support qualification.

They were compiled over the years
using information obtained from Westinghouse, Alabama Power
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Company, and the NRC. The documents represent everything that

was done to establish qualification of the Hydrogen

Recombiners, including the power connections, prior to the

deadline. This includes the review and evaluation of the

Westinghouse Hydrogen Recombiner by the NRC, as well as the

NRC approval of the generic Westinghouse EQ program and its

topical report (WCAP-8587). As such, the documents provide

tangible evidence of qualification based on the testing

performed by Westinghouse and the use of qualified materials.

I Although the materials used at Farley were different than

those used by Westinghouse, the materials used at Farley were

qualified.

I
(Sundergill) In addition, I disagree with Mr. Paulk's

unsubstantiated speculation that no one " looked at the

electrical connections (splices)." Just the fact that the

Farley splice configuration was the same as that tested by

Westinghouse in WCAP-7709-L (Staf f Exhioit 32) is evidence of

their having been " looked at." Thus, Alabama Power Company

certainly " looked at" the splices. In addition, there is

every reason to believe that the NRC Staff also " looked at"

the splices. As explained on page 91 of my Direct Testimony,

'

Mr. T. D. Gibbons of the NRC inspected both Unit 2 recortiners

against IE Bulletin 79-01B in Decerter 1980. (APCo Exhibit

11). Two of the stated purposes of that inspection were to

review proper installation and overall interface integrity.
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The primary electrical interface for the Hydrogen Recombiners
,

vas the 5-to-1 splice.

I
Q46. In his response to Q10 on page 8, Mr. Luchman does not give

much credence to the supervision provided by the Westinghouse

on-site representative during installation of the Hydrogen

Recombiner. Is this lack of confidence justified?

A. (Love, Jones) No, it is not. We testified from both personal

knowledge and verification by plant personnel that a

Westinghouse representative was on-site during installation of

the Hydrogen Recombiners for Unit 1 and Unit 2. The practice

then was for a Westinghouse representative to supervise the

installation of Westinghouse-supplied equipment. We believe

that such a practice provides further assurance that the 5-to-

1 splices were prc,pe rly installed to Westinghouse's

satisfaction and were bounded by Westinghouse's Hydrogen

Recombiner testing.

Mr. Luehman further questions the exportise of the

j Westinghouse observer. We can only respond that Westinghouse,

- one of the leading NSSS vendors, employs and is represented by

individuals who are qualified for the jobs they are hired to

perform. Thus, we are confident that Westinghouse provided

Alabama Power Company with an individual possessing skills,

II
-64-

I
'I



education, and expertise suitable to supervise installation of

the Farley Hydrogen Recombiners.I
- Finally, Mr. Luehman is mistaken when he implies that the

Westinghouse engineer was responsible for the material used at

Farley. The Westinghouse engineer would have been responsible

for the configuration of the splice. _Only materials approved

for use at Farley would have been used in making the splice.

Those materials were OKonite T-95/No. 35.

I
I
I

I-

I
I
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I
IV. CHICO A/RAYCHEM SEALS

-

A. Overview
.

I
Q47. The next issue concerns the Chico A/Raychem seals on NAMCO

limit switches. Mr. Wilson of the NRC Staff han provided

Rebuttal Testimony. Have you reviewed that testimony?

A. (Love, Sundergill, Jones, DiBenedetto) Yes. -

- Q48. In general, what is your response to that testimony?

A. (Love, Sundergill, Jones, DiBenedetto) We disagree I

completely. What follows highlights a few areas of

disagreement:

I >

(Love, Jones) (1) Alabama Power Company's position on the

*
vaalification of these seals has not changed since 1981. All

of the qualification reports referred to in our Direct

I i

Testimony on this issue were available to Mr. Wilson and the

NRC Staff during the 1987 inspections.

(Love, Sundergill, Jones) (2) The qualification approach we

!;ook for these seals is consistent with both DOR Guidelines

and NUREG-0588, Category II (IEEE 323-1971) (the applicable

standards for the Farley .aits). Mr. Wilson's assertions

-ee.

I
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I
regarding our use of separate effects testing, taking

" qualification credit for failed tests," and basing

( qualification on " design reviews or exercises," are either

mischaracterizations of our qualification approach or are

I simply not correct or supported by the applicable

requirements.

'

(3) We agree that this issue does not turn on " technicalities

with respect to when an argument was made or whether

I documentation is sufficient" (Rebuttal Testimony, at page 9).

t This is a purely technical qualification dispute. It is

simply our position that these seals were qualified, that

documentation was sufficient by any reasonable standard

(including that articulated by the Staff), and that Mr.
'

Wilson's speculations (at the inspection and in this
*

proceeding) regarding f ailure modes are not technically valid.

Let us also add that Mr. Wilson, in his Rebuttal Testimony, -

' has added even more speculative f ailure modes for these seals

to those previously articulated. These latest concerns also

have no merit. However, they continue to illustrate how the

issue has been treated by the Staff since the inspection.

There is apparently an unending string of questions to be'

answered. We continue to believe that Mr. Wilson would be

satisfied only by a IDCA test of the complete seal assembly.

While we are sure such a test would validate our position, the
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I
fact is that such a test was not required prior to the EQ

[
deadline, either technically or _under the appropriate

requirements since partial testing in conjunction with

e.nalysis is acceptable. We also note that if we had tested

this seal to satisfy Mr. Wilson, the Staff still would not

have accepted the test, likely calling it "after-the-fact" as

they did on the V-type termination issue. Alabama Power

Company chose instead to change out this equipment in 1987 to

resolve the issue (using a NAMCO EC 210 connector first made

available March 19, 1984).

I
Q49. Let's flesh out your responses to Mr. Wilson's Rebuttal

Testimony in more detail. First, in his Rebuttal Testimony,

Q/A 4 and 5 on pages 2-3, Mr. Wilson summarizes Alabama Power

Company's position. What is your reaction?

I
A. (Love, Jones) Mr. Wilson characterizes our Direct Testimony

as relying on three reports: (1) Raychem Report EDR 5033

(Wyle Test Report 58442-2), (Staff Exhibit 39) demonstrating

qualification of the Raychem boot; (2) the 1981 Farley

submergence test demonstrating the seal's ability to exclude

moisture (Test Report 2BE-1049-3), (APCo Exhibit 61); and (3)

the December 1981 testing at Farley to demonstrate that the

Chico A resolved the pressure / temperature problem demonstrated

by Raychem (Staff Exhibit 33). This is correct, although it

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

(Staff Exhibit 40).

Nonetheless, we find it astounding that Mr. Wilson can state,

as he does on page 3, that "[t)wo of the three test reports on

which Alabama Power Company now bases qualification of the

seal were not introduced into this issue until Alabama Power

Company filed its direct testimony in January, 1992." As

stated above, our position on this issue has not changed since
.

1981. We have always based qualification on the reports

mentioned by Mr. Wilson. All three of the reports were

available in plant document files for NAMCO limit switches at

the time of the inspection. Mr. Wilson was informed, or

should have been aware from the file, of the existence of
<

these reports at that time.

I
In fact, Raychem Report EDR 5033 (Wyle Test Report 58442-2,

,

; Staff Exhibit 39) was specifically addressed by Mr. Wilson in

Inspection Report 50-348, as referenced in Q/A 9 of his Direct

Testimony (page 10). The Inspection Report then goes on to
,

refer to all of the other reports we referenced in our Direct

Testimony (Id. at 10-11). This simply is not consistent with

Mr. Wilson's current testimony. In addition, at the follow-up

EQ inspection conducted by NRC Region II inspectors at the

Far3 ey Nuclear Plant in March 1988, the submergence test (Test

Report 2BE-1049-3, APCo Exhibit 61) was specifically
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I
discussed. We cannot speculate why Mr. Wilson now clajas he

was not aware of theso reports or did not understand the basis

for qualification. It nortainly weems that he should have

been clear on this before citing a violation.

B. EggallApro with A1)D11 cable stLMAIda

Q50. Turning to his specific arguments, Mr. Wilson first objects to

the basic qualification approach taken with respect to these

seals. In Q/A 6-8, at pages 4-7, he takes issue with, among

other things, separate effects testing. What is your

response?

I.

A. (Love, Sundergill) The qualification approach used for these

seals was completely consistent with both DOR Guidelines

(applicable to Unit 1) and NUREG-0588 Category II, IEEE 323-

1971 (applicable to Unit 2).

I
Separate effects testing involves multiple tests, each of

which includes only some of the relevant harsh environment

Mrameters. This approach, under DOR Guidelines, a nows for

tests that do not involve a co:nbined temperature / pressure /

steam / radiation / chemical spray test on one sample. Mr. Wilson
!

asserts that our testing was inadequate because it did not
;

includt a combined test of temperature, pressure, and steam.

I
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I
(En also Mr. Wilson's hearing testimony, Tr. 864.) However,

Mr. Wilson is missing the point.

I
The Raychem test on the Raychem boot, essentially in the

configuration that we utilized for the limit switch seal, was

a combined temperature, pressure, and steam test. This was

documented in EDR 5033, Wyle Tent Report 58442-2 (Staff

| Exhibit 39), a report Mr. Wilson now maintains that he did not

review until this proceeding. (Rebuttal Testimony, at pages

3-4). This test met DOR Guidelines. In this test, there was

no exception tt:.e n to the minimum testing conditions

(pressure, temperature, steam). To address Mr. Wilson's

position, we also request that the Board review our testimony

at Tr 1081-1083.

As with all type testing, deviations between the tested sample

and installed configuration are allowable if addressed by

further testing or analysis. En DOR Guidelines, Section

5.2.2. Here, the only potentially relevant dif ference between

the tested sample and the installed configuration was that the

boot was installed over a pipe nipple rather than a cable.

That: differen:o was addressed in the subsequent test reports

and is discussed further below.

| Finally, * o be clear, DOR Guidelines sig ngt state that the

minimun type tested conditions need to be in combination.

-71-

I
| 4



_ _ _ _ _ _ _ _ _ ..

. . . . .

I
section 5.1 simply says that these parametets should be

tested, rather than qualified by analysis. IEEE 3?3-1971

( APCo Exhibit 37) sheds no meaningful light on this issue, but

again, clearly allows for augmenting partial type tents byI analysis (Paragraph 4.3). Tho issue, however, is irrelevant

since there was a combined temperature / pressure / steam test

performed for the Raychem boot.e

I
Q51. But Mr. Wilson seems concerned, in his Rebuttal Testimony at

page 6, that DDR Guidelines "do not endorse the concept of,

' qualified materials' as advanced by the licensee." This

seems to a'' dress the Raychem testing on the Raychem boot. Can

you respond?

<

A. (Love, Sundergill) Mr. Wilson seems to be referring to Mr.

Love 's Direct Testimony, Q/A 126, on page 136, which states

that f or this seal, we utilized tested nacerials supplemented

with analysis and partial testing. There was nothing wrong

with our approach to qualifying this equipment. Perhaps it

will help if we clarif y what was meant in saying that we

utilized tested materials.

Essentially, this seal had two major components: the Raychem

boot and the Chico A backing. Both were tested for their

- relevant environmental parameters. Hence, the seal was made

of qualified components and materials. However, with respect
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| to the Raychem boot, we were not relying upon some " generic

qualification of materials," as implied by Mr. Wilson. . .

(Rebuttal Testimony, at page 6). None of the three tests on

the boot which are relied upon for qualification (the Raychem

test, the submergence test, and the test with Chico installed)

were tests of random Raychem materials. They were all tests

of a Raychem boot identical to that installed in the seal

application, as required by DOR Guidelines Section 5.1.2.

The only deviation between the tested and in'talled Raychem

boot, as previously noted, was that the Raychem pressure /

temperature / steam test utilized a boot installed over a cable

rather than a pipe nipple. The relevant difforence between

the two initii'. configurations was that the cable provided a

backing to the Raychem boot. This backing was not present in

the original onfig'. ration which failed the pressure test.

Thus, when the Chico A material was added to provide the

backing material, only the pressure portion of the testing

needed to be re-donL

The subsequent tests utilised the boot over a pipe nipple

I (first for submergence testing and, second, for testing of the

Chico backing). We believe, consistent with DOR Guidelines

Section 5.2.2., that the difference between the installation

over a cable, rather than a pipe nipple, was addressed by the

subsequent testing and by the engineering judgment that the
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difference was irrelevant to seal performance. Some of the

specific concerns Mr. Wilson has regarding the difference are
i

discussed below and in previous testimony. We continue to

believe that, based on any reasonable documentation standard,

further documentation on these issues was unwarranted --

especially prior to November 30, 1985. M) engineer versed in

EQ could understand our logic and approach based on the

documents in our flies.

Also, note that Mr. Wilson, in his Rebuttal Testimony on

page 6, highlights that DOR Guidelines, Section 5.2.6. states

I that type tests of seals "shall be representati'* of the

actual installation f or the test to be considered conclusive."

In our opinion, all of the tests relied upon were

representative of the intended installation. With respect to

actual installed configurations, we have addressed this at

length in our Direct Testimony, Q/A 149, at pages 170-175. We

believe there were adequate installation controls to assure

that the tests remained representative. Moreover, even the

NRC's November 1987 Inspection Report does not indicate any

actual installed seals that deviated from the tested,

qualified configurations. Mr. Wilson is merely speculating

- that there could have been such deviations, but he cannot

state that there were deviations.

I
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Q52. Mr. Wilson, on page 6 of his Rebuttal Testimony, also

references DOR Guidelines Section 5.3.2. This states that the

" effects of chemical sprays on the pressure integrity of any

gaskets or seals present should be considered in the

analysis." What is the significance of this reference?

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

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

As stated in our Direct Testimony, the effects of chemical

sprays on pressure integre; *'ere addressed in at least two

different contexts. Firs., the < t i :.- ' Raychem testing on

the boot (EDR 5033) (Staft 1 % i! s 39; beluded not only a

pressure / temperature / steam test, but also a chemical spray

test. (Este Rebuttal Testimony, ac page 10, where Mr. Wilson

acknowledges this fact.) This showed the integrity of not

only the Raychem material, but also that of the P.tychem boot

configuration identical to that used at Farley for these

seals.

I
Second, in performing the final December 1981 testing on the

complete seal configuration (including the Chico backing) ,

chemical spray was considered. however, as explained in my

Direct Testimony, Q/A 138 at page 155, chemical spray testing

was not necessary at that time since it was shown that there

was no failure mode by which chemical spray could reach the

I
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Chico compound. The pressure / temperature test showed that the

Raychem boot, backed by Chico, was a positive leak-tight

moisture exclusion seal which would prevent ingress of

chemical spray.

I know that Mr. Wilson has raised subsequent concerns related

to bonding of the Raychem boot to the pipe nipple based on

chemical spray induced corrosion. However, as addressed in

previous testimony (En , e,ct., our Direct Testimony at pages

158-161), all of these concerns are simply unfounded. The

very test report Mr. Wilson relies upon as a basis for pipe

corrosion concerns (Wyle Test Report 58730) f ailed to validate

the concern -- there were no documented Raychem boot f ailures

due to corrosion. (S_qq Als Tr. 837-839, wherein Mr. Wilson

fails to support his hypothesis.)

I QS3. Mr. Wilson, on page 7 of his Rebuttal Testimony, also asserts

that " Don Guidelines do not allow qualification for failed

tests." Did Alabama Power Company use this approach?

A. (Love, Sundergill) No. Our qualification approach was amply

described in our Direct Testimony. Our approach was one of

testing, supplemented by analysis as allowed by the dor

Guidelines and NUREG-0588. (3u also 10 CTR 50.49(f)(2) and

(4)).

I
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I
The fact that we chose to organize our Direct Testimony in a

chronological fashion is irrelevant to the merits of this

issue (notwithstanding the inference of Q/A 14, on page 17 of

the Rebuttal Testimony) . The evolution of the seal design

happens to be a useful means to explain the qualification

approach taken and the justification for that approach.

Mr. Wilson, on page 7 of his Rebuttal Testimony, cites DOR

Guidelines, Section 5.2.5., as follows:

If a component fails at any time during the
test the test should be consideredI inconclusive with regard to demonstrating the

. . .

ability of the component to function . . . .

This is a correct statement of the guideline. However, there

were no failures in any of the tests credited for

qualification of this equipment. The Raychem boot was

successfully tested in the Raychem testing. Bechtel's

submergence test on the seal configuration was successful.

And the credited test specimen (test specimen 4, as discussed

in my Direct Testimony) of the December 1981 testing of the

complete Chico A/Raychem seal was a successful test. Contrary

to Mr. Wilson's claim, we were not and are not using test

failures as a basis for qualificatJon.

In f act, the only f ailure of the Raychem boot relevant to this

issue was the failure observed by Raychem, and recreated by

Alabama Power Company, of the boot under pressure / temperature
! -77-
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I
conditions without Chira. Obviously, this failure was

relevant to our design evolution. We addressed it by adding

the Chico backing. Since the assembly was then tested, there

is absolutely no significance to Mr. Wilson's observation that

I "another failure mode may have been masked by the observed

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

Mr. Wilson, in f act, blatantly mischaracterizes our approach.

He states (at page 7) that DOR Guidelines, Section 5. 2. 5. ,

" prohibits the sort of argument that says, there were test

failures, but we know what caused them and fixed it, so there

is no need to retest" (emphasis added). With respect to the

only failure ever observed (again, the Raychem boot breach),

we suspected the cause, duplicated the failure to prove the

cause, designed a fix, and retested after the fix under

identical conditions to dernonstrate no further f ailure, thus

qualifying the final design.

I
There also is absolutely no sigt'.ficance to Mr. Wilson's

observation that "another f ailure mode might have occurred if

the test had run to completion." (Rebuttal Testimony, at

page 7). All the credited qualification tasts on this seal

ran to completion. Mr. Wilson is simply in error regarding

the facts and continues to attempt to confu'se the issue.

I -

I
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I
Q54. A similar concern appears in Mr. Wilson's Rebuttal Testimony

at page 11. He states that "f ailures invalidate avery known

LOCA test involving Raychem boots on metal pipe nipples." Is

he correct?

A. (Love, Sundergill) No. Again, the tests we relied upon for

qualification were not failures. Moreover, Mr. Wilnon appears

to be alluding here to the failures noted in the test report

he has relied upon -- Wyle Test Report 58730. Hovover, as

stated previously, none of those failures were germano to our

seal. None involved corrosion in the way Mr. Wilson implies

(See our discussion in Q/A 6 above).

Q55. Mr. Wilson, in Q/A 24 on pages 17-18, also states that

docurnentation of qualification is "not a design review

process," implying that Alabarna power Company's approach was

deficient. What is ysur response?

E
U

A. (Love) Again, I think Mr. W11so.1 is mischaracterizing our

qualification approach. Our approach was a positive

qualification approach, as previously described, consistent

with applicable criteria and requirements. As also stated

above, the f act that we chose to organize our Direct Testimony

on this issue in a chronological fashion is irrelevant to the

mkrits of the issue.

I
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Mr. Wilson, in Q/A 14 at pages 17-18, states that, "[t]his

proceeding does not address whether the seal design makes

sense, or was developed in a logical manner, or has a

reasonable chance of performing its harsh environment safety

function." With all due respect to Mr. Wilson, these issues

are exactly what this proceeding is about, in addition to the

issue of "whether the licensee satisfied the environmental

qualification requirements." Af ter all, the matters dismissed

so blithely by Mr. Wilson are exactly what engineering is all

about. And the issue of whether or not EQ requirements were

met cannot be addressed without first addressing these valid

engineering considerations.

'

Q56. Mr. DiBenedetto, you were with the liRC Staff in the early

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

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

A. (DiBenedetto) Yes. When considering the Chico A/Raychem

configuration, it is helpful to reflect on and revisit the

early reviews performed by the NRC Staff on various industry

equipment test reports. During the 1979 to 1981 time frame,

one of the major and most common shortcomings of licensees'

qualification reviews was the lack of technical justification

provided when a tested specimen experienced or exhibited

anomalous behavior during testing in a test credited for

qualification. The anomalous behavior did not always result

I
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in failure of the equipment; however, the NRC .4taff insisted

(and rightfully so) that the utility verify or provide

assurance that any test anomalies, observed or recorded, did

not affect the intended operation, capability, or

qualification of the equipment as installed in its specific

location to perform its specific function.I
In the situation here with the Chico A/Raychem seals, Alabama

Power Company found that during testing, a pressure-related

anomaly occurred which ruptured the Raychem boot seal.

Alabama Power Company evaluated the failure mechanism of the

tested configuration and engineered a solution. There were no

other anomalies observed or experienced. Thiu approach to

addressing test anomalies was not only appropriate, but beyond

what was the norm in the industry. Alabama Power Company took

positive action to fix an identified deficiency while most

utilities had to be prodded to address and evaluate test

anomalies.

| C. Specific __ Technical Concerna

I Q57. Let's turn to Mr. Wilson's asserted technical concerns with

the seals as articulated in the Rebuttal Testimony. Can you

summarize these concerns as you understand them?

I
:I
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I
A. (Love, Sundergill, Jones) Focusing only on the Rebuttal

Testimony, we have -attempted to identify the technical

concerns and speculations raised by Mr. Wilson. They are

listed below:

I
(1) For the Farley seals, the Raychem boot was installed

over a pipe nipple rather than over a cable as utilized in the

Raychem testing (EDR 5033). (Staff Exhibit 39). (Rebuttal

Testimony, at pages 8 and 10).

I
(2) There was insufficient surface preparation of the

pipe nipple. Specific concerns include the absence of a

cleaning procedure, the possible presence of burrs or sharp

edges, and the possibility of chemical contaminants that might

interfere with bonding between the pipe and the boot (Rebuttal

Testimony, at pages 12-13).
,

(3) The submergence test wa.s inadequate because it was

not a temperature / pressure / steam test. (Rebuttal Testimony,

at page 15).

I (4) The 1981 Bechtel test with the Chico backing was

inadequate in that: (a) it did not include steam or moisture,I
(b) it did not simulate the initial temperature rise of the

specimen that would occur in a 14CA; and (c) tne test specimen

|I
|
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I
was bullt according to different instructions than the plant

equipment. (Rebuttal : Jstimony, at page 16).

(5) Installation instructions did not control the

minimum quantity of Chico mixture and there were no

instructions directing the installer to perform a visual

inspection. (Rebuttal Testimony, at page 8).

I
(6) The installation procedures were inadequate in that

they did not specify the length of tygon tubing to be used and

they failed to specify the position of the bottom of the

tubing during cement insertion. (Rebuttal Testimony, at

page 20).

I (7) The installation instructions needed to specify heat

shrinkage control for the Raychem boot more precisely than is

necessary for a cable installation. Otherwise, Raychem

material thinning and weakening could result. (Robuttal

Testimony, at page 12).

(8) The fact that the Chico cement is not compressed in

the Farley seal could allow it to move, adversely affecting

its performance. (Rebuttal Testimony, at pages 20-21).

(9) The Bechtel test plan for the December 1981 testing

refers to different installation drawings and revisions thanI
-83-
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I
those available during the inspection. (Rebuttal Testimony, at

page 8).

I
(10) The compression adapter applied over the Raychem

sleevn in the final seal lacked a model number or other

descriptive information, contrary to DOR Guidelines.

(Rebutcal Testimony, at page 8).

I
(11) The compression adapter, which connected conduit to

the limit switch assembly, could cut the Raychem sleeve. The

postulated f ailure mode is now one of torque on the sleeve due

to "several feet of cable conduit." (Rebuttal Testimony, at

| pages 8-9).

I Q58. To your knowledge, are any of these new concerns?

I A. (Love, Sundergill, Jones) Several of them are new issues or
'

new variations on old issues. For example, take the last item

listed above. Mr. Wilson previously speculated that the

compression adapter might cut the Raychem sleeve. However,

the previous failure mode offered by Mr. Wilson was

differential expansion of the various seal components. Since,

!

we have addressed that issue, he now speculates on cutting due

to torque of the cable conduit.

I
I
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I
Another new concern is Issue (7). Mr. Wilson has not

previously asserted the possibility for Raychem material

thinning and weakening due to lack of heat shrinkage control.

We address this below.

I
Another new concern is Issue (8). To the best of our

knowledge, this concern has not been previously articulated.

Again, we believe this concern to be without merit as

addressed below.

I
Issue (2) above was also a new issue when first raised in oral
testimony. All of these examples aptly illustrate the debate

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

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

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

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

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

873-74).

We attempt below to address all of the concerns and

speculations of .thich we are now aware, which we did not have

the opportunity to address in our Direct Testimony because

they were not yet known to es. We do not believe that a

violation has been proven -- or that a violation should be

considered to exist based on speculation or imaginative

" concerns."
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I
In this light, we found Mr. Wilbon's Rebuttal Testimony on

page 18 to be misdirected. He states that satisfying EQ

requirements turns "not on design reviews or exercises in

speculating on what might happen if the accident situation

occurs." We are not using and have never utilized speculation

as a basis for qualification of these seals. The speculation

on this issue has come from Mr. Wilson. He has speculated on

concerns with these seals since the 1987 inspection, with no

real engineering basis or documented support.

Q59. Let us turn now to the concerns Mr. Wilson has raised.

Referring to your list above, Issue (1), based on the Rebuttal

Testimony at pages 8 and 10, concerns the alleged difference

between installation of a Raychem boot over a pipe versus a

cable. Would you please respond?

I
A. (Love, Sundergill) We discussed the Raychem testing (EDR

5033) above. In our review, this testing including--

pressure, temperature, steam, radiation, and chemical spray --

satisfied DOR Guidelines, Section 5.2.2.

I (Love) The differences between the Parley application and the
t

| cable application tested in EDR 5033 (Staff Exhibit 33) were:
i

| (1) the application over a galvanized steel pipe nipple; and

(2) the cable fillers in a cable application provide a backing

to the crotch of the breakout boot. I do not consider these
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I
to be significant dif ferences and, in past testimony, have

addressed these matters and Mr. Wilson's concerns. Let me now

amplify my basis for this conclusion.

The Raychem boot kit utilized for this seal, and as tested, is

selected for an application and procured from Raychem based on

the outside diameter range of the cable or pipe nipple over

f which it is to be installed. In our application, the outside

; diameter use range of the boot was 0.78 - 1.2 inches. This is

!E specified in the Raychem product control document and

installation instructions provided with each kit. (APCo

Exhibit 118). Whether the kit is installed over a cable or a

pipe is not significant. The critical parameter is that the
.

diameter of the pipe nipple or cable is within the specified

use range of the boot kit. This assures that the shrinking

. process will achieve an effective seal, and that no

unacceptable material thinning or stresses will exist after

shrinking. Suffice it to say, we utilized an appropriate

Raychem boot for the diameter of the pipe nipple on the limit

switch.

'

With respect to shrinkage over a pipe rather than a cable,

- there is no real ditforence. Mr. Wilson's point in his

Rebuttal Testimony seems to focus on the difference between

application over plastic versus steel. (Rebuttal Testimony,

at page 10.) However, we have addressed in our Direct,
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I
Testimony the issue of adhesion or bonding to a galvanized

pipe. (Eg Direct Testimony, at pages 159-160.) We have also

addressed concerns regarding differences in expansion

coefficients. (Sftg Direct Testimony, at pages 166-167.) The

basic point here romains that an approximately 1-inch diameter

pipe versus an approximately 1-inch diameter cable is not a

significantly different application. This was also

g effectively demonstrated by the Bechtel submergence test

(utilizing the Raychem boot over a pipe) and in the Alabama

Power /Bechtel 1981 pressure / temperature testing.

I With respect to the bonding issue, I would like to explain one

other consideration. Mr. Wilson, on page 10 of his Rebuttal

Testimony, references two Sandia tests (NUREG/CR-2812 and

NUREG/CR-3361) that we relied upon, but then faults the

reports because they " included no Raychem material or

electrical application." Mr. Wilson seems to be confused and

I believe the record should be clarified. These Sandia

reports were never part of our basis for qualification of

these seals. However, after Mr. Wilson raised a

corrosion / bonding concern at the inspection, we did refer him

to these reports for the limited proposition that there will

not be extensive corrosion of a galvanized steel pipe in the

postulated Farley design basis accident environment. These

reports involved tests of galvanized material under accident

conditions and supported that proposition. Therefore, these

I
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I
reports support our view that there will not be significant

corrosion of the galvanized pipe on the NAMCO limit switch

that would interfere with Raychem bonding.

I Finally, with respect to the lack of cable filler in the pipe

application, this difference was addressed by the addition of

the Chico. (Een Direct Testimony, at pages 144-145).

I
Q60. Issue (2) above, based on the Rebuttal Testimony at pages 12-

13, concerns surface preparation of the pipe nipple and the

absence of cleaning procedures. please describe what was

involved here.

A. (Love) As I testified at the hearing, thre were no special

procedures utilized for preparation of the pipe prior to

I applying the Raychem boot. (Tr. 1006; 1076-1078). I

testified that Raychem provided installation instructions for

nuclear cable breakout kits with each kit (Tr. 1077-1078), and

these instructions were followed. The instructions did not

involve any "special" sanding, f111ng or preparation of the

nipple. (Tr. 1078).

Q61. Were these instructions sufficient to address chemical

contaminants, burrs, or sharp edges?
'

I
E
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I
A. (Love) Yes. To address i4r. Wilson's concerns for preparation

of the pipe nipple, I will refer to the Raychem installation

procedures. (APCo Exhibit 118). Notwithstanding that these

standard instructions "eferred to applications over cable,

they were followed for these limit switch seals and they

provide for sufficient surface preparation. As shown on the

first page of APco Exhibit 118, a copy of the installation

instructions was provided with each kit. The kit number is

NCBK-04-04, and the instructions are designated as PII-57009.

Preparation Step 3 is " Clean and Degrease." It states that,

"(a)11 surfaces must be free of grease, oils or other

contaminants brought into contact with Raychem products."

This instruction would have applied to the pipe nipple and

would have addressed any concern for grease or other chemical

contaminants that might interfere with bonding.

I
(Love, Jones) We have also spoken with one of the lead

electricians who installed these seals in the field. We asked

about procedures for cleaning the nipple. He explained that

the cleaning was performed with a solver.t specifically to

remove nachine oils that night have been on the pipe threads.

He also informed us that if there were any sharp edges or

burrs, they would have been detected during the cleaning

process. Although it was not required by procedure, he

| explained that the electricians would have smoothed down any

such imperfections prior to installing the Raychen boot.i
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I
(Love) With respect to burrs and sharp edges, I will also

note that properly machined pipe nipples (the threads) should

not have those problems. The threads themselves were standard

threads. In our testing, and in all of our handling of the

material, we observed no problems due to tearing or cutting of

including when exposed to thermalthe Raychem material --

aging and to design basis thermal / pressure testing.

I
I also concur with an observation made by Judge Carpenter.

(Tr. 852-54.) Given the heat shrinking process, application

of the boot ovet the threads rather than an unthreaded pipe

(or cable) is actually a more secure approach. The heat

shrink Raychem material will form a thresd mating with the

pipe nipplet.. We historically considered, in designing this

seal, whether to use unthreaded pipes or threaded pipes, and

selected the lat+cr for prccisely this reason.I
(Sundergill) I would also like to add a comment. In his oral

testimony (Tr. 845, at line 3; Tr. 854), Mr. Wilson expressed

concern that the threads of the nipple or any burrs that might

exist could nick or cut the Raychem material. He stated that

I nicking of the material was a well-known mechanism which

results in the material splitting at the nick. However, this

failure mechanism has only been reported when the nick has

been on the outside surface of the Raychem boot. It has never

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

that an external nick will experience forces of stress that

act to open up the nick. Such is not the case for an internal

nick. Since such a failure has not been reported, Mr. Wilson

is engaging in speculation once again.

I
Q62. Issue (3), raised by Mr. Wilson in his Rebuttal Testimony at

page 15, concerns the submergence test. He states that it was

not an adequate pressure / temperature / steam test. Please

respond.

I
A. (Love) The submergence test, documented in Bechtel 2BE-1049-3

(APCo Exhibit 61), was not intended to be a pressure /

temperature / steam test for containment application. I

discussed this test and its purpose in Q/A 131-132 on pages

146-148 of our Direct Testimony.I
Again, we are basing qualification of this equipment on a

combination of four tests. Mr. Wilson seems to want each test
,

to serve all purposes. The specific deficiencien referred to

by Mr. Wilson on page 15 simply are not relevant to vnat was

intended to be demonstrated in the submergence test. All of

the issues he cites have been addressed by other test

documentation. Specifically, Staff Exhibits 33, 39, and 40

addressed acceptability for containment applications.

I
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063. Issue (4), from Mr. Wilson's Rebuttal Testimony at page 16,
'

raises three concerns regarding the Chico backing in the seal.
.

1

Have you addressed these matters before?
i

|
|

|

A. (Love) Yes, we have previously addressed all three of these

points in our Direct Testimony, Q/A 139-149, at pages 156-175.

The Rebuttal Testimony here simply restates old arguments in

a new -- and still invalid -- vay.

I To suminarize, the December 1981 Bechtel test (the Chico test)

challenged here by Mr. Wilson did not need to include steam or

moisture. The 1981 test was designed to address the specific
,

pressure / temperature problem observed by Raychem and resolved
1

by the addition of Chico to the design. The test bounded I

Farley pressure / temperature conditions as addressed in Direct

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

Initial temperature rise of-the specimen was also adequately

simulated to bound the required design basis

pressure / temperature profiles as shown in Figures 4 and 5 of

the Direct Testimony. As we stated previously, we believe our

temperature ramp was more severe than would be achieved in a

comraerc. : . test chamber. (Direct Testimony, at page 162-163).

Mr. Wilson now suggests that LOCA steam conditions will heat

the test specimen more rapidly than dry stagnant air. (Egg

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

analysis to support the assertion. In any event, this

restatement of the issue does not alter my previous conclusion

that the December 1981 tert adequately demonstrated that the

temperature / pressure effect experienced in the early Raychem

test failures would not exist for our Chico /Raychem version of

the seal. (E2.g Direct Testimony, Q/A 135-136, at pages 149-

152.)

Finally, Mr. Wilson here alleges that the test specimen was

built according to different instructions than the plant

equipment. As I have addressed previously in my Direct

Testimony, Q/A 149 at pages 170-175, adequate installation

controls existed for these seals. The installation

instructions, including the Raychem boot instructions, were

fairly specific and were certainly adequate .ven the fairly

I simple nature of the task.

I
At the hearing, Mr. Wilson added a new twist to this last

issue. He argued that in the test specimen subject to the

December 1981 test, the Chico was added to the test specimen

by " pouring it into the pipe nipple." (Tr. 873). He

contrasted this with the tygon tube installation methodology

used in the field, apparently maintaining that this dif ference

was meaningful to qualification. (Tr. 874). In my Direct

"estimony referenced above, I explained that there was nothing.
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crude or imprecise about the tygon tube methodology for

inserting Chico. Also, as I explained to Judge Carpenter (Tr.

989-990), the Chico prior to curing has good fluid

characteristics for elim aating voids. The slightly expar . e

curing process also lends itself to elimination ot es..

Given these characteristics, I simply see no legitimacy in Mr.

Wilson's (tistinction.

I
Finally, this issue is probably completely beside the point.

Mr. Wilson relies on notes attached to the report for the 1981

test. As I acknowledged in hearing testimony, one of the
'

quality control inspectors states in his notes that the Chico

was " poured" into the test specimen. (Tr. 1004-1005).

However, the report itself describes the fix for the seal as,

injection of Chico with a syringe, implying that the syringe

was the installation method. (Staff Exhibit 33, at page 3).

Also, as I testified, my recollection was -- and I was present

at the 1981 tests -- that the test specimens were made by

injecting the Chico by syringe.

I
(Love, Jones) Also, in our recent conversation with one of

the lead electricians who helped make these seals, he stated

that his recollection of the 1961 tests was that the Chico was

added by injection. Regardless, however, in our judgment, for

the reasons testified to previously, it is completely

'I
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irrelevant for this application whether the Chico was injected

or poured.

I
Q64. Let's move on to Issue (5) listed above. This again concerns

installation Anstructions. Mr. Wilson's clain (Rebuttal

Testimony, at page 8) is that the instructions did not control

the minimum quantity of Chico mixture. Can you respond?

I
A. (Love) The installation procadure is APCo Exhibit l')4. The

procedure (step 5) calls for withdrawing "2-3 oz. (35-50 cc)

of the liquid Chico mixture into the syringo." The procedure

(step 7) then calls for " injecting 1\ oz. into the pipe

nipple." This procedure is explicit and adequate.

Q55. As part of this concern, Mr. Wilson (Rebuttal Testimony, at

page 8) complains that there is no instruction directing the

installer to perform a visual inspection.

A. (Love) A visual inspection seems to me to be self-evident for

this task. The installer must look at the switch and pipe

nipple to inject the Chico. If the Chico were not adequately

inserted, it would spill out into the switch housing. This

would be obvious. In addition, the procedure (APCo Exhibit

104) includes a "Hote" specifying that "it is important that

no more than 1\ oz. of Chico is applied to each switch, and

that no Chico finds its way to switch materials." To satisfy

,I1
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this Note, the electrician must be watching as he performs the

operation.

(Love, Jones) Also noto, the 14 oz. specified in the

procedure was based on the volume of the pipe nipple. The

electricians in the field have verified for us that they would

assure that adequate Chico van inserted by visually verifying

that the Chico filled the nipple up to the level defined by

the housing. Given all of this, we do not believe that an

explicit " visual inspection" stop needed to be in the

procedure to assure proper preparation of the seal. This

seems to be an allegation motivated by something other than a

genuine, realistic technical concern.

Q66. Issue (6) above is taken from Mr. Wilson's Rebuttal Testimony

at page 20. This issue again concerns the installation

procedures, this time criticizing the lack of specification of

the length of the tygon tubing and the failure to specify

where the bottom of the tubing should to inserted in the pipe

nipple, please respond.

'|' A. (Love, Jones) Step 6 of the procedure (Apco Exhibit 104,

emphasis added) clearly states: "Through open side of the

switch, carefully in ' the free end of the tygon tubing into

the pipe nipple at' ,ned to the switch until it britoms on the

Ravchen breakout seal. Insure that the Chico mixture does not
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get in the switch internals." This seems fairly clear te us.

Moreover, from discussions with the electricisns, we have

absolutely no reason to believe that the procedure was not

followed.

The allegation of a lack of specificity regarding the length

of tygon tubing is, in our opinion. an example of incredible

nit-picking and is without substance. Any reasonably skilled

electrician would use a tygon tube of an appropriate length --

that is, long enough to complete the job in accordance with

procedures (including the Note discussed above) . The same can

be said for where the bottom of the tube needs to be

positione2.

In addition, the viscosity and pour characteristics of the

uncured Cuico which were discussed earlier would also address
,I

any concern in this brea. Chico will flow to fill voids

regardless of how deeply the tubing is inserted in the p pe

nipple or the length of the tygon tube. (See also Tr. 989-

990).

I Q67. Issue (7), drawn from Mr. Wilson's Rebuttal Testimony at

page 32, again focuses on installation instructions. The

j complaint hera relates to the Raychem boot rather than the
'

Chico, please describe the issue a:; you understand it.
t

I
.
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A. (Love) On page 12 of his Rebuttai Testimony, Mr. Wilson isI .

concerned that heat shrinkage control needs to be specified in

instructions. With no cited supp7rt, he argues that Raychem

material thinning and weakening cotld otherwise result.

Q68. Do you agree?

A. (Love) No. As discussed earlier, the pipe nipple was within

the usage (outside diameter) range for the Raychem breakout

boot kit. The Raychem instructions (APCo Exhibit 118)

supplied with the kit specify, in steps 1 through 5, the

appropriate heat shrinkage method. These steps are adequate

reprdless of whether the boot ir applied over a cable or pipe

nipple (assuming an application inside the appropriate outside

diameter usage range). We see no basis for Mr. Wilson's

speculative claims, nor has he offered any.

Q69. Issue (B) above concerns compression of the Chico compound.

Mr. Wilson argues (Rebuttal Testimony, at pages 20-21) that,

unlike the SWRI tests on Chico, the Chico in the Farley

application was not compressed. Do you understand this

concern?

B A. (Love) I unders';and that Mr. Wilson has articulated a

concern. I do no, agren that it has technical merit for the
~

<

Farley application, as I have already testified. (Sae Tr.

I
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I
1087-1088; Tr. 989-990). Ilowever, I will emphasize a few

points here.

I
First, let me clarify that Q16 in the Rebuttal Testimony

mischaracterizes my earlier testimony. At Tr.1088,1 did not

state that the crouse-Ilinds explosion-proof fitting was not

intended to compress the Chico. I stated that the specific

intent of the plug was not to compress the Chico. I also

stated that there will be some compression due to the plug in

the application, liowever, this issue is irrelevant. I went

on to testify that there is no significance to the

compression. (Tr. 1089).

I
Cor.pression of the Chico for the Farley application is not

necessary for obtaining an adequate seal. As I explained to

Judge Carpenter (Tr. 989-990), the viscosity of the uncured

Chico and the fact that Chico is slightly expansive in nature

will assure a bond. Furthermore, there is absolutely no

observational or empirical evidence to support Mr. Wilson's

speculation (Rebuttal Testimony, at page 21) that the Chico

mass in the Farley seal will move.

Mr. Wilson's speculation is perhaps based on the fact that the

expansion coefficient for steel differs from that for the

Chico compound so ' hat the steel could expand away from the

Chico as temperatures increase. This phenomenon would be a
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function of the absolute value of the higher temperature as

opposed to the rate of heating. That is, the effect would be

greatest at the peak temperature regardless of how fast it

took to achieve that peak. Since the Farley test was at peak

temperatures and the Chico either did not move in chat test or

the movement was insufficient to affect the integrity of the

Raychem material, Mr. Wilson's concerns have been shown to be

groundless by virtue of testing.

I
Also,1-r. Wilson relies on the SWRI testing of the explosion-.

proof fittings for the idea that compression is necessary.

However, the procedures used for installation of the Farley

seal (APCo Exhibit 104), and the application itself, are

completely different from those involved in the SWRI-tested

fittings. First, at Farley, ihe switches were placed in the

vertical position prior to adding Chico so gravity would allow

the Chico to fill the cavity. When SWRI added Chico to the

much larger explosion-proof fittings it tested, given the

arrangement (which .I will not belabor here), the fittings were,I
essentially filled from the top and middle of the fitting

| through the plug opening. Compression from the plug was

needed to ensure packing of the Chico against the internal

cable dams at both ends of the fitting.

|g
| Second, the Parley cavity was quite small and crossed by four

'

wires. The SWRI-tested fillings were much larger, and filled
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I with many more, or much larger, cables. Given this

' arrangement, some compression was required to fill the cavity

of the explosion-proof fittings. Mr. Wilson is comparing

apples to oranges.

I- 1
Q70. While we are on the subject of Chico, let me digress briefly 1

to an issue first raised by Judge Carpenter at the hearing.

~

He wondered about the moisture in the Chico that would be j

Teleased during curing. (Tr. 1095-96). Mr. Wilson has now

apparently adopted that issue as his own. (Rebuttal

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

I A. (Love) This is another good example of how this issue

constantly changes. When Judge Carpenter asked the question,

he acknowledged that it was not an 4" sue here. (Tr. 1096).

Now, Mr. Wilson somewhat obliquely rc.ars to the issue, making

the inference that this is an important issue that has never:

been addressed in testimony.

I
First, during the curing process, the majority of the water in

the Chico compound will be transformed by hydration (the

chemical process by which the compound solidifies) and remain

in the final compound. The small amount of moisture that

evaporates during curing is immaterial to the functioning of

the switch. .Al s o , after initial curing, as with concrete,

exposure of the Chico to elevated temperatures postulated to
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occur in the Parley-specific Design Basis Events (DBEs) will

actually result in additional hydration assuming that there

remains any non-hydrated water in the compound.

|
Another issue raised by Judge Carpenter was whether moisture

will be released by the compound at high (e.g., accident)

temperatures. I have already testified that UL tests have

been performed on explosion-proof fittings, giving no

indication of breakdowns of the compound at high temperature.

(Tr. 1095-97). However, even more directly, in our December

1981 testing, the Chico /Raychem seal was subjected to elevated

temperatures. A physical examination of the sample after

testing showed no evidence of compound breakdown (or release

of moisture). The SWRI testing is another conclusive

indication of this characteristic. The Chico there was teste d

| to elevated design basis accident profiles and the reports
I

indicate no significant breakdown of the compound.

In addition, we have reviewed the Material Safety Data Sheet

for Chico compound filed with the U.-S. Department of Labor.

(APCo Exhibit 119). The data sheet specifies, for

occupational safety reasons, performance characteristics of

the compound for the purpose of identifying when hazardous

substances might be released. The data sheet shows that the

1450*C. These are, ofmelting point of Chico is 1300*C -
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course, temperatures much in excess of any postulated for

Farley Nuclear Plant.

We do not believe, based upon the documented information, that

the compound will release significant amounts of moisture at

the elevated temperatures to be expected for the Farley--

specific design basis accident. Even if, however, small

amounts of moisture were, or could somehow be, released, it

would be of no significance to performance of the switch. We

have already testified as to the ruggedness of these types of

switches and their ability to function in industrial

environments without any special sealing. (Tr. 1049-95).
Also, the NAMCO EA-180 limit switches are used at Farley in

125 volt DC and 120 volt AC control and indication circuitry.

- I
This circuitry is not sensitive to small amounts of leakage

current and provides only an on/off conductive state, as

opposed to an analog indication.

Q71. Issue (9) listed above, as raised in Mr. Wilson's Rebuttal

Testimony, concerns the installation drawings and revisions

referenced in the December 1981 Bechtel test plan. Are you

familiar with this issue?

I
A. (Love) Yes. It is an old issue from the Direct Testimony.

I I addressed it at length in my prior testimony, specifically

in answer to Q149 on pages 171-72. The installation drawings
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{ were living documents, and therefore the 1987 version reviewed

by Mr. Wilson may not have matched that referenced in the 1981
-

test plan. However, the earlier revisions remained in pl?nt

files and were availabic for review. Also, as I have

previously discussed, these instructions were at all times

more than adequate to ensure that the seals were properly

installed and that installed seals were bounded by the tested

sample.

I
Q72. Mr. Wilson's Issue (10), as listed above, concerns the

compression adapter over the Raychem keeper sleeve, please

address this issue.

A. (Love) The compression adapter is applied over a Raychem

keeper sleeve and the pipe nipple to connect the flexible

cable conduit. Mr. Wilson's assertion is that seal

qualification was somehow incomplete because the compression

adapter lacked a specific model number or other descriptive

information. However, there is no substance to this claim.

I I described the compression adapter on pages 140-41 of my

Direct Testimony. The compression adapter is upqt part of the

seal in that it is not intended to serve any sealing function.

It serves only to attach the flexible conduit. The fact is

that in the field, several different manufacturers' clamps

were used on these limit switches to attach the flexible
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conduit. All were equivalent in design and served the purpose

intended. The fact that ene specific clamp was not called out

[ simply is not relevant to qualification of the seal assembly.

-

Q73. Mr. Wilson has speculated that the compression adapter could

cut the Raychem keeper sleeve. Are you aware of this?

I
A. (Love) Yes, I am, and I have addressed such a concern

previously in my Direct Testimony at page 166. This is not a

valid concern.

|
In his Rebuttal Testimony, Mr. Wilson seems to change, or

supplement, his previous version of this concern by proposing

a new cutting mode. He postulates cutting of the sleeve by

the compression adapter due to the torque of the cable

conduit. (Rebuttal Testimony, at page 9). However, the fact

remains -- regardless of the postulated cutting mode -- that

there is simply no evidence to support the concern. From all

of our testing of this configuration, and in all of our

observations of installed limit switches, I am aware of no

evidence of cutting problems such as those posed by
,

'

Mr. Wilson.

Moreover, the adapter clamps to the Raychem keeper sleeve, not

to the Raychem boot. S_qq Diagram 2 and the related

discussion, pages 140-41 of my Direct Testimony on this issue.
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The keeper sleeve is not the important component for sealg
L

integrity. The seal is provided by the Raychem boot.
'

Therefore, a nick or a cut in the keeper sleeve would not

pres,ent a qualification problem.

Finally, I would observe that there is no basis to assume that

the cable and conduits will be moving around exerting

excessive torque on the adapter. In general, I do not believe

that these cables move, or are moved, during normal operation,

and they are not such that they will move excessively during

an accident.

I Q74. Have you now addressed all of the concerns of which you

presently are aware regarding these seals?

A. (Love) Yes, I have, either in my original testimony, oral

testimony, or this Surrebuttal Tcstimony.

D. Conclusions

Q75. Overall, what is your conclusion regarding this issue?

A. (Love) First, in conclusion, I want to respond to an

inference Mr. Wilson has raised at the hearing and in his

testimony. He has implied that these seals would have failed

catastrophically. I want to emphasize that I disagree very
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strongly. Based on all of my experience in electrical

engineering and electrical design of equipment conduit and

cable sealing systems, equipment qualification, and my work in
i

developing and testing these seals, it is my strong position

that they would not fail under the applicable design basis

accident conditions.

Second, I want to address the paperwork aspect of
__

qualification. I believe that. at the time of the inspection,

Alabama Power Company's files contained suf ficient, auditable

information documenting the basis for qualification of these

seals, obviously, many of Mr. Wilson's specific concerns were

not addressed in the files. It is extremely dif fit. ult to even

understand how one would or could predict Mr. Wilson's

concerns in order to address or document responses in

sufficient detail to satisfy Mr. Wilson. Mr. Wilson appears

to be extremely capable in the area of technical, scientific,

and theoretical speculation of hypothetical mechanisms for
~

failure. However, he does not appear to be capable of making

any engineering judgments as to the validity of his speculated

failure mechanisms based upon the available documented

information. For the reasons I have discussed, these

speculative concerns lack technical merit.

1 However, even if these concerns were reasonably foreseeable,

I do not believe they are of a type that can or needs to be
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L.

p specifically addressed in qualification documentation.
L Equipment qualification, at least as originally conceived and
'

practiced, was a means of providing reasonable assurance based

on known technical data and sound engineering judgment that

equipment would operate when called upon. The focus was on

hardware capabilities and the required functions. The basis

for the reasonable assurance that equipment would operate does

indeed need to be maintained in an auditable form. However,

the documentation requirement simply should not be read to

overshadow the original purpose of EQ. A reasonable engineer

does not need documentation to the most microscopic level of

detail. Documentation must be based on a real world, rather

than a hypothetical, perspective. In my view, the

documentation for these seals was adequate to meet applicabic

standards and was adequate to demonstrate to a knowledgeable

engineer that the seals would function properly.

I Q76. Mr. Sundergill, Mr. Jones, and Mr. DiBenedetto, do you agree

with Mr. Love's conclusions?

| A. (sundergill, Jones, DiBenedetto) Yes, we do, on all points.

I

I,
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V. Ll|JQilNAL BLOQXE

I

I
A. Overview

I
Q77. The next issue is the terminal block issue. Have you reviewed

. the Sta'f's Rebuttal Testimony on this issue?

I i( A. (Love, Jones, DiBenedetto) Yes, we have. The Staff's i

i I

testimony does not change our previous conclusions. After |

summarising our position, we would like to address matters

raised in the Staff's Rebuttal Testimony in approximately the
order presented by the Staff.

Q78. Beginning with the summary then, I observe that in Q/A 4 on

pages 2-3 of his Rebuttal Testimony, Dr. Jacobus has restated

his understanding of Alabama Power Company's position. Is his

restatement complete and accurate?

A. (Love, Jones) It is correct in part, but it is not complete. '

To 1.eep the record clear and focus this issue, our position
includes the following elements:

(1) The terminal blocks at issue were qualified as of
the November 30, 1985 EQ deadline, including for the

instrument accuracy issue as it then existed. The terminal

blocks had been tested to show that they could withstand the
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accident cenditions. Moreover, prior to the deadline, and as

explained at a meeting with the NRC Staf f in January 1984 (and

as documented in correspondence of February 29, 1984 (APCo

Exhibit 20)), Alabama Power Company had undertaken to use

post-LOCA terminal block leakage current /IR data (the Wyle
1

} Test Report data) for determination of instrument loop

accuracies. By including this inaccuracy data in the

evaluation of the emergency response procedure (ERP) setpoint

values prior to November 30, 1985, the terminal blocks were

considered to be useable and qualified.

(2) The NRC Staff was aware of this pre-EQ deadline

I approach and sanctioned it in the December 1984 SER. Implicit

in our position is the fact that by the time of the January

1984 meeting, the Sandia terminal block testing and the

instrument accuracy concern as subsequently discussed in

Information Notice 84-47 was well known to the NRC Staff.

(See Mr. Shemanski's oral testimony, Tr. 679-80). At no time

did the Staff express a problem with our approach.

(3) The issue of instrument loop accuracies

(uncertainties) continued to evolve after the November 30,

1985 EQ deadline. In 1986 and 1987, in light of this

evolution, Alabama Power Company sought to revise terminal

block inaccuracy contributions to be used in loop accuracy

calculations. Alabama Power Company util!. zed IR data f rom the
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CONAX report for Connectron blocks (taken during the cooldown

- phase of the simulated LOCA testing). It was this-post-

deadline (1986 and 1987) treatment of terminal block

contributions to the total loop accuracy which was reviewed

during the November 1987 inspection and cited as a violation

based upon the latest NRC approach to this issue at the time.
'

This post-deadline approach was explained in APCo Exhibit 52.

It was further documented in the November 24, 1987 JCO (APCo

Exhibit 59) which was prepared, in response to the NRC Staf f's

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

(4) IN 84-47 (Staf f Exhibit 4 8) , the Sandia testing and

reports upon which it was based, NRC Regulatory Guide 1.89,

Rev. 1 (June 1984), and 10 CFR 50.49 do not indicate that

instrumentation terminal blocks are considered unqualified

unless they can function at peak-LOCA conditions. It has been

our consistent position -- apparently not recognized by the

post-November 30, 1985 NRC Staf f -- that instrument accuracies

need not be maintained throughout peak LOCA conditions for

qualification or for inclusion in loop accuracy calculations,

because the instrument circuits at issue at Farley Nuclear

Plant are not needed during these conditions. The instrument

accuracy data utilized in our post-deadline approach to loop

accuracies was adequately representative of the accident

conditions for Farley Nuclear Plant at the times in which

I
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? these instruments would be neaded to perform their safety

functions.

(5) Existing test data for GE and States terminal

blocks, including SANDB3-1617, support the Alabama Power

Company position that terminal blocks in instrumentation

circuits would have been able to meet their performance

(safety related) requirements when the instrument circuits

were required to function for automatic or operator actions

during design basis accidents.

(6) The Sandia terminal block test data presented in

SAND 83-1617, and referenced in NUREG/CR-3418 (August 1984)

(Staff Exhibit 73) and NUREG/CR-3691 (September 1984) (Staff

Exhibit 74), does not lead to the conclusion that the terminal

block effects on instrument accuracies are significantly

different from those used by Alabama Power Company for

I conditions representative of the Farley Nuclear Plant. In our

post-deadline approach, we utilized an IR value of 1E7 ohms

based on CONAX data. The Sandia data in fact supports this

value for use in loop accuracy calculations as discussed

below.

(7) Only a small number of the total Reg. Guide 1.97

variables are at issue. Reg. Guide 1.97 instruments provide

post-accident monitoring information to the operator.
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Therefore, by the NRC Staff's own measure of the significance

of EQ issuen, this is an issue with relatively low

significance.

Q79. Now that you have summarized Alabama Power Company's position"

on this issue, please explain the focus of this surrebuttal

Testimony.

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

Testimony. The following basic points are made below.

I
First, Dr. Jacobus's discussion of the " progression of

information" on this issue is misleading. We will clarify the

pre-EQ deadline basis for qualification of terminal blocks,

I and then go on to discuss the 1987 post-deadline basis for

qualification that was the focas of the inspection. We will

also show how Dr. Jacobus's use of the temperature from the

SCEW sheet is in error, and ignores the other pre-EQ deadline

information available to him.

Second, we will respond to the Staff's assertions that there

has been no evolution on this issue. In fact, there has been

a clear evolution -- and neither Staff witness seems to even

understand or acknowledge what was established with the NRC

Staff on Farley instrument terminal blocks prior to November
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!

30, 1985. In these first two sections, we will also address

the Staff's latest " clearly should have known" arguments.

Third, we will explain again our approach -- post-EQ deadline

to qualification of terminal blocks for instrument--

accuracy. We will show that the Sandia data relied upon by

Dr. Jacobus actually supported our use of an IR value of lE7

ohms. This IR value is appropriate for the instrumentation

involved, given Farley-specific design basis accident

conditions.

I
Fourth, we will rebut Dr. Jacobus's critique of our similarity

evaluation supporting use of data from a Connectron termiral

block. In fact, the Connectron block is dimensionally quite

similar to the States and GE terminal blocks at issue.

Nonetheless, the similarity analysis is now beside the point.

The Sandia data confirms conclusively our 1987 approcch from

I a performance perspective.

I
(DiBenedetto) Next, I will address the Rebuttal Testimony as

it relates to my Direct Testimony on this issue.

(Love, Jones) Finally, we will provide some overall

conclusions and perspectives on the issue.
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B. Information Available on Qualificationr

.
Environ.inental Conditions[

' Q80. In his Rebuttal Testimony, Q/A 5, at pages 3-6, Dr. Jacobus

provides ene explanation of "the progression of Alabama Power

Company's information to you that forms the basis for their

position." The point seems to address the temperature for

which these terminal blocks should be qualified. Would you

like to provide your views on this issue?

I
A. (Love, Jones) Yes. Dr. Jacobus attempts to describe the

" progression of information" on the required qualification

temperature for these term nal blocks. However, he has not

accurately described what Alabama Power Company, in fact, did

er this issue.

Dr. Jacobus references the peak temperatures of the SCEW

sheets (Staff Exhibits 69 ana 70) as the basis for

qualification of the GE terminal blocks and the States

terminal blocks. However, with the exception of the SCEW

sheet, Dr. Jacobus does not describe or acknowledge any of the

information which was available to the NRC Staff, and was

previously accepted by the Staff, regarding the requirementst

for qualification of terminal blocks in instrument circuits.

This information included the minutes of the January 1984

meeting with the NRC Staff (APCo Exhibit 20) acceptad in the

final NRC EQ SER (APCo Exhibit 21).
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As testified to previously, the minutes of the January 1984

meeting explicitly state that " post-14CA," not "pe a k-IAC A , "

terminal block leakage current (IR) data from the Alabama

Power Company Wyle Test Report on States terminal blocks would

be used for instrument accuracy purposes. Dr. Jacobus is

illustrating that in November 1987 he was inspecting Farley EQ

files based only on his current 1987 level of knowledge and

understanding of this issue, without regard for the Farley-

specific pre-deadline documented basis.

However, more importantly with regard to the SCEW sheet

values, the Staf f is now implying that these peak temperatures

i lead them to believe that the basis for terminal block

performance in instrument loops was peak-LOCA temperatures.

(See also Dr. Jacobus at Tr. 708-709, 739). Frankly, this is

not a credible assertion. An EQ engineer knowledgeable in the

derivation of the SCEW sheet and the history of terminal block

qualification programs certainly should have known the meaning

and significance of these numbers.

[

The SCEW sheet, as explained in our Direct Testimony, was

prepared for each model of equipment and provided a summary

level comparison of the peak-specified and peak-tested

environmental parameters. These included temperature. The

SCEW sheet was not intended to be the single document for

explaining the performance qualification of terminal blocks in
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instrument loops. For the States terminal blocks and GE

terminal blocks included with the GE electrical containment
-

penetrations, the terminal blocks were tested to and did
successfully withstand the required peak temperatures

specified on the SCEW sheet. The ability of these terminal

blocks to survive (withstand) the peak test temperatures and

recover without significant degradation qualified the terminal

blocks for the anticipated peak harsh environmental conditions

at Farley. This has always been our claim as reflected on the

SCEW sheets. However, Alabama Power Company has never claimed

that the instrument circuit perf ormance in terms of instrument

loop uncertainty contributions should be based on peak

conditions.

I
QBl. What is the significance of the withstand temperature for the

terminal blocks as referenced in the SCEW sheets?

I
A. (Love) The fact that these terminal blocks will withstand

peak-LOCA/High Energy Line Break (HELB) conditions, and

recover, is important. It shows that the terminal blocks will
survive the accident to the post-accident phase during which

the associated instrument loops are needed to operate to

provide information to the operators.

As we discussed before, and will discuss further below, IR

values recover as temperature drops. The f act that a terminal
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block must withstand the harsh 14CA conditions does not mean

that IR data for instrument accuracy needs to be based on

these same peak-IDCA conditions. I believe Dr. Jacobus

understands this distinction, but is simply extractSng the

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

Q82. In his discussion of the " progression of information," Dr.

Jacobus goes on to discus's (Rebuttal Testimony, at pages 4-5)

some of the discussions on the peak qualification temperature

issue during the November 1987 inspection and during the

November 25, 1987 post-inspection meeting in Atlanta. Could

you give your perspective on these interactions?

I
A. (Love, Jones) First, Dr. Jacobus discu<ses the documented

questions and answers from the in,pections. He refers

particularly to Alabama Power Compo.ny's response to EQ

Question No. 26. (Staf f Exhibit 71) TI:is references Alabama

Power Company's EQ Action Items 018 and 067 (APCo Exhibit 52) ,

which were post-EO deadlitig activities addressing the
.

contribution of terminal block leakane current to instrument

loop uncertainty. They address the use of data for IR taken

from the CONAX IPS-107 test graph. Dr. Jacobus claims that

from this information he was still une.ble to determine that
Alabama Power Com:.any's approach was not based on peak LOCA

conditions. In his testimony he states, " Interestingly, there

is no menti 7n in that document of the temperatures when theI
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insulation resistances were measured, nor is there any
r

L argument that the blocks are not required at peak IOCA
'

conditions." He next states, "The temperatures at which IR

| measures were performed is clearly not obvious from the plot

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

page 4).

I These are all very odd statements. EQ Action Items 018 and

067 made explicit reference to the CONAX IPS-107 test graph

f rom which the value of 1E7 ohms was e" :ted. (APCo Exhibit

53). Dr. Jacobus had access to and reviewed the CONAX report

prior to the November 1987 meeting in Atlanta. All of the

I information needed to determine which DBE test temperatures

corresponded to the IR data points contained on the graph can

be easily determined from this information. In his Direct

Testimony on this issue, at page 4, Dr. Jacobus clearly

recognized (and faulted) the basis for qualification for

instrument accuracy. He stated there that the " data that was

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

Therefore, it seems clear that it was known that the basis for

our 1987 position on this issue (1E7 ohms) was taken below

peak-LOCA conditions. Despite the smokescreen in the Rebuttal

Testimony, the true issue is that Dr. Jacobus believes the

value of IE7 ohms to be too high, and that only lower IR

values at peak-LOCA temperatures must be used. We addressed

-120-

. . .



__ _ _ _ _ - _ _ _ _ .___

N

<

this point at length in our Direct Testimony on the issue, at
b pages 117-125, and will address it further below. We continue

to believe that the IR value we utilized for the 1987 ERP
calculations (1E7 ohnn) was appropriate for the States and GE

terminal blocks.

QB3. Do you agree with Dr. Jacobus when he states at the conclusion

of his answer to Q5 (Rebuttal Testimony, at page 6) that "APCo

still has not defined what temperature they feel the blocks

need to be qualified to based on the circuit-by-circuit

analysis that they claim to have used as a basis for

qualification all along"?

A. (Love, Jones) No. As stated above, Alabama Power Company

clearly defined in the January 1984 meeting with the NRC
Staff, as documented in Alabama Power Company's February 29,

1984 letter (APCo Exhibit 20), that the leakage current (IR)

data from the Wyle test report (APCo Exhibit 50) was recorded

post-LOCA af ter the cooldown. These were the leakage current

(IR) values on which the Westinghouse pre-EQ deadline circuit-

j by-circuit (or nstrument loop) analysis for ERP setpoint4

values were based. Since the Staff never disagreed with the

approach prior to the EQ deadline, we probably should not be

here today. This accepted basis for terminal block accuracy
-j

should be the benchmark for EQ compliance as of the EQ

deadline.
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Nonetheless, since the Staff has made the 1987 post-EQ
l
l deadline instrument accuracies the issue, we will attempt to

clarify below any remaining confusion with regard to the 1987

instrument loop unc.:rtainty calculations and the basis for

f terminal block contributions used in these calcu)ations. As

will be clear from the discussion below, this issue is more

involved than simply picking a peak I4CA test temperature and
;

I then concluding that the IR data corresponding to that

I temperature would result in unacceptable loop accuracies,
l

Q84. Dr. Jacobus discusses the relevant EQ requirements and

standards at length in his Rebuttal Testimony, at pages 8-11,

for instrument accuracyleading to a conclusion that --

purposes -- these blocks needed to be qualified for peak LOCA

conditions. Do you concur?

A. (Love, Jones) No, and we believe Dr. Jacobus is omitting

several very important references. While we agree that the

applicable requirements for the qualification of the States

and GE terminal blocks were the DOR Guidelines for Farley Unit

1 and NUREG-0588, Category II, for Farley Unit 2, we do not

concur that these requirements indicated that values of

leakage current or insulation resistance had to be taken

during the peak of the design basis accident (DBA)

qualification testing and used in calculating instrument loop
f

accuracies. As stated in our previous testimony, and as
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agreed to by the NRC Staff in Janc.ary 1984, and in the
7

subsequent SER, using post-LOCA terminal block leakaga

~ currents for thece calculations was acceptable to the Staff.

l
.

The pre-EQ deadline NRC Staff and Alabama Power Company

understanding of instrumentation terminal block qualification

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

shown to perform their required functions prior to reaching

the worst-case peak LOCA temperatures, survive the worst-case

peak LOCA temperatures, and recover function after cooldown,

they were considered qualified. Inherent in this

understanding was that no automatic or operator actions were

required during the worst-case peak LOCA temperatures or prior

to cooldown. Both the States and the GE terminal blocks used

at Farley were demonstrated by design basis accident testing

conducted in accordance with the requirements of the DOR

Guidelines and NUREG-0588 to meet these qualification criteria

for instrument circuits. If this were not the case, it is not

conceivable that the Staf f would have . sued the December 1984

SER.

I Q85. Was this approach ever documented?

A. (Love, Jones) Yes, as we have discussed previously, in the

February 29, 1984 correspondence memorializing the January

1984 meeting. (APCo Exhibit 20). In Attachment 2, at page 6,
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- our approach (accepted at the meeting and in the December 1984

SER) was described as follows (emphasis added):

-

NRC Comment

Address the current leakage of States Terminal
Blocks and its ef fects on equipment within the

I scope of 10CFR50.49.

APCO Response

The environmental qualification test report
for States Company Terminal Blocks, Wyle
Laboratories Report 44354-1 provides the

I values of leakage currents. The States
Terminal Blocks were LOCA tested with an
applied voltage of 137.5 VDC which is the

I normril operation voltage of the terminal
blocks. Instrumentation was attached to the
terminal blocks at the conclusion of the LOCA
test and leakaae enrrent values were recordej;).
The values of leakage current were recorded
from terminal point-to-point and point-to-
ground on the States Terminal Block. Also

I included were conductor-to-conductor and
conductor-to-ground leakage current. These
values were recorded for multiple combinations
with an applied voltage of 137.5 VDC.

The test leakage current values are being used
in the development of the revised FNPI Emergency Operating Procedures (EOPs)
presently being prepared by Westinghouse /APCo.

Q86. Are there any clear regulatory requirements indicating that

instrumentation must be demonstrated to maintain a specified

(fixed) level of accuracy (or functional performance) at

I. worst-case peak LOCA conditions in order to be considered

qualified?

I
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A. (Love, Jones) Neither the regulations nor the regulatory
,

guidance requires or suggests that instrumentation terminal

block functional performance must be demonstrated during an

environmental service condition such as peak LOCA temperature i

if no safety function is required coincident with this ,

1

condition. The regulatory guidance actually supports our
.

conclusion that qualification of instrumentation terminal

~ block functional performanc2 can be based on the environmental

service conditions which will be experienced when the terminal

i block safety function is required. (All of this presumes the

capability to withstand or survive the complete time-dependent

LOCA environmental conditions as discussed above, which is not

an issue for these terminal blocks (EDS Dr. Jacobus's ora)

testimony, at Tr. 696).)

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

.I (e) The electric equipment qualification
program must include and be based on the
following .

'

. .

(1) Temperature and pressure. The time-
dependent temperature and pressure

- at the location of the electric
equipment important to safety must

,

be established for the most severe
design basis accident durina or

I followina which this eculement is
recruired to remain functional.

Under this regulation, an environmental profile is established

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

is reglired to function.

NRC Rwgulatory Guide 1.L' Rav. 1 (June 1984) is another
important reference. (APCo Exhibit 35). Referring first to

Section B, second f ull parat!raph on page 1.89-2, the first

sentence of this paragraph starts with tne following

statements:

It is essential that safety-related electric
equipment be qualified to demonstrate that it
can perform ih. sa l'ety function under the

I environmental service conditions in which it
vill be required to function and for the
length of time its function is required. . . .

The next paragraph states:

The following are examples of considorations

I to be taken into account when determining the
environment for which the equipment is to be
qualified:

Consideration (3) states:

[E) nment required to initiate protectiveI act wculd generally be required for a
shot r period of time than instrumentation
requiled to follow the course of an
accident. . . .

Section C.1 states:

Section 50.49, " Environmental Qualification of
Electric Equipment Important to Safety for
Nuclear Power Plants,e of 10CFR Part 50

I requires that safet;+related electrie
equip!nent (class IE) as defined in paragraph
50. 4 9 (b) (1) be qualified to perform its
intended safety functions.

:I
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I This regulatory guidance supports our position that

qualification of instrumentation terminal blocks can be based
on the environmental conditions which will be experienced when

the terminal block safety function is required. Here, as we

discussed in our Direct Testimony, our position is that the

affected Reg. Guide 1.97 instruments which included the
terminal blocks at is,:ue did not need to function at peak 14CA

conditions.

I
QB7. In his Rebuttal Testimony, at page 11, Dr. Jacobus restates

the Reg. Guide 1.97, Rev. 2, guidance. He concludes from the

guidance that it is required to demonstrate " functioning
through the peak LOCA conditions f or the ternir.a1 blocks that

are required after that time." Do you agree with his

interpretation of this guidan a?

A. (Love, Jones) No, we do not agree with his restatement of the

guidance. Unlike Dr. Jacobus, we do not interpret the

regulatory guidance as saying that an instrument which has no

requireci function during peak LOCA conditions must ignction

.thrpngh the peak LOCA conditions. What is important is
i

withstand and recovery capability. For the terminal blocks at

I issue, that capability has been shown.

I
QBD. Dr. Jacobus's Rebuttal Teatimony (Q/A B, at pages 11-12) again

refers to IN 84-47 (Staf f Exhibit 48) and NUREG/CR 3691 (Staff
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Exhibit 74), which are bascd on the SAllD83-1617 data. Dr.{
Jacobus argues that these documents provide the basis for why

-

Alabama Power Company should have clearly known the.t terminal

blocks in instrunent circu.to had to function at the peak

temperatures of the worst-case design basis LOCA accident. Is

this position clearly supported by these documents?

A. (Love, Jones) }{ o . As testifled to prmviously (g.e.g our Direct

Testimony, Q/A 98, at pages 107-108', we followed the guidance

provided in Ill 84-47 (Staff Exhibit 48) during the pro-EQ
deadline qualification of the terminal blocks. The relevant

action statement of Ili 0 4 - 4 7 was quoted in our Direct

Testimony, at page 100. Consistent with that state n nt, from

a pre-deadline perspective, we had taken steps to ensure tnat

the terminal block performance would be addressed in emergency

procedures. Since Ili 04-47 f ollowed closely af ter our meeting

with the IJRC Staff in January 1984, we had no basis toI question our agreed-upon approach.

I
Moreover, a total reading of Ili 84-47 vill not yield any

statement regarding the necessity to demonstrate function at

the peak temperatures of "orst-case design basis accidents.

Also, it is a matter of fact that a complete reading of

INREG/CR-3691 (Staff Exhibit 74) and INREG/CR-3418 (Staff
Exhibit 73) (S A11DB 3-1617 ) will not provide a clearly stated

I
-128-
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basis for the post-EQ deadline and present Staf f's position on
p

this issue,

~

L

Q89. In the Staf f's Rebuttal Testimony (Q/A 9, at pages 12-14), the
.

Staff is presentir.9 cAditional arguments as to why Alabama

Power Company "c: ly should have known" from IN 84-47 and

the Sandia reports that the Farley instrument terminal blocks

were not qualified as of November 30, 1985. Do these

additional arguments have any substantiv6 basis?

A. (Love, Jones) Aside from the ridiculous implication on the

bottom of page 13 that Mr. DiBenedetto is in some misquoted

way agreeing that the instrument te ri..i r a l t' locks had to be

used during peak conditions of the accident prior to November

30, 1985, the only other new intormation expounded seems to be

a reference to Figure B-3 on page 85 of NUREG/CR-3691. The

Staf f states that thic figure demonstrates vividly the ef fects

I of terminal block leakage currents on an actual pressure

transmitter circuit.

Alabama Power Company agrees with this observation. In fact,

the figare shows vividly that as the tamperature of the

terminal block decreasec with the simulated design basis

accident temperature f rom its peak of 175'C to 161'C, and then

to 95'C, the termiisal block leakage current decreases and the

transmitter signal level returns to its base value. This is

-129-

- - - - - - - - - - _ __ _- _ ___ ___ -- -_--_ - _____- --_______- _



- _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ __

7

-

6

also described in SAND 83-1617 (Staff Exhibit 73) and depicts

the terminal block test leakage current ef fect on transmitter

response for the second of the three DBA test proflies~

(SAND 83-1617, Figure 2, page 9) to which this terminal block

was exposed. We would like to explicitly point out that the

curve on Figure B-3 shows when the cooldown from 161*C

(321.8'F) to 95'c (203 * T) is initiated, the transmitter signal

current returns linearly to base level with time. This iigure

supports exactly our pro-EQ deadline position, as discussed in
= the January 1984 meeting and documented in Alabama Power

Company's rebruary 29, 1984 letter to the NRC. (APCo Exhibit

20). This position was that post-LOCA lear. age currents (IR)

could be used in the pre-November 30, 1985 Westinghouse EOP

setpoint analysis.I
It is also interesting that the Staf f 's Rebuttal Testimony now

seems so dogmatic on the issue that peak LOCA conditions were

essential (See, e.a. , Q/A 9 at pages 12-14) . This was not Dr.

Jacobus's position in his Direct Testimony, at page 5, where

he recognir.ed that peak LOCA data was not needed under certain

conditions. In any event, it is certainly stretching the

[
truth to now claim (almost 8 years af ter 'the-f act) that IN 84-

47 and the Sandia reports put Alabama Power Company somehow on

notice of this issue.

-130-
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The same can be said for IN 85-39 (Staff Exhibit 77)

referenced in the Rebuttal Testimony, at page 14. That Hoticeu

has nothing to do with terminal blocks; rather, it related to

resolving Franklin TER-identified problems. For terminal

blocks in instrument circuits, we had a proposed resolution.~

The very purpore of the January 1984 meeting with the Staf f
was to discuss resolutions to Franklin open items. Our

resolution on this issue was accepted.

I C. Evolvino Reaviremente

I
Q90. In the URC Staff's Rebuttal Testimony, under the subheading

" Evolving Requirements," at pages 16-27, the Staff has

testifictl that there was no new post-EQ deadline knowledge

applied by the NRC Staf f in their findings or their assessment

of a violation regarding this issue. Does Alabama Power

Company concur with this testimony?

A. (Love, Jones) Absolutely not. The present NRC Staff

continues to direct their arguments back to what a licensee

should hwe been able to clearly determine from IN 84-47 when

.

it was issued prior to November 30, 1985. The present Staff

has applied their post-EQ deadline understanding of this

document during and following the November 1987 Farley

inspection, without any apparent attempt to review or consider

the Farley-specific pre-EQ deadline NRC documentation, which
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provided the agreed-upon basis for 11RC acceptance of the
instrument terminal block qualification as of 14ovember 30,

1985. The present Staff then asserts that there is no-

evolving standard because Ili 84-47 was issued in 1984 prior to

the deadline. Ilowever, by refusing to view that document in

| context, they cannot do anything but apply an evolving

standard.

Q91. Is there any evidence that the Staff witnesses were involved

in the 1984 liRC Farley-specific reviews of this issue, or that

they attempted to determine, or even cared to determine, the

pre-deadline 11RC documented basis for instrument terminal

block qualification for Farley liuclear plant prior to

conducting the llovember 1987 inspection?

I
A. (J one s , Love) lione which is apparent to us. In fact, quite

to the contrary. In Dr. Jacobus's deposition he responded to

questioning related to Alabama power Company's liovember 1988

response to the flotice of Violation on terminal blocks, lie

discusses, starting on page 133, line 9, Alabama power

Company's arguments related to pre-deadline matters. lie

states:

A. . Then it (the liOV response) goes on. .

to discuss things about what happened
back in 1984, which I was not privy to,
so I don't really have any comments. I

wouldn't know what happened back in 1984.

-132-
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[ Q. As far as the SER and the meetings with

7 NRC7

F A. That's correct.
L

Then, later in the deposition, starting on line 19 of page-

134, Dr. Jacobus statest

A. . Then at that point, it (again, the. .

i NOV response) goes on to say that GE
terminal blocks any question (sic) is
similar to the States terminal blocks,
and somewhere they talked about the

I States terminal blocks. That's talked
about up above about the 1984 meetings,
the States terminal blocks, so they say

I that the GE blocks are similar to what
Alabama Powerthe States blocks --

shouldn't clearly have known because of
the SER, TER arguments.

Q. And you already stated that you're
unfamiliar with those arguments or at

I least you were not around at the time?

A. I was not around at the time, and I have

I not been provided any copies of things
that went on at that time.-

Q. Anything else in there that you care to
I comment on?

A. Well, with regard the f act that the ataf f

I- presumably prepared an SER that said that
"that the Alabama PowerAlabama --

Company equipment qualificstion program

I
is in compliance with the requirements of
10 CFR 50.49, that the proposed
resolution for each item of the
environmental qualification deficiencies

I identified for Farley 1 and 2 is

acceptable,"

|
Presumably the terminal blocxs were one
of those issues, one of these

' deficiencies identified. I don't know
for certain that that's the case, and
according to this, what the NRC then said
is that their proposed resolution is
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acceptable with the assumption that that
proposed resolution will be implemented
correctly, I assume. And so the question
then becomes, was the proposed resolution
implemented in an acceptable f ashion, and
I don't know the details of that.

Q. You don't know what the proposed
resolution was. But based on your review
of the files, what's your opinion on

I whether or not it was implemented?

A. I don't know what the proposed resolution

I is, but if I assume that the proposed
resolution was to come up with an
adequate qualification, then clearly it
was not implemented.

From these statements of Dr. Jacobus, it is very obvious that

no attempt was made by the present NRC Staf f to determine what

the Farley-specific agreed upon pre-EQ deadline basis for NRC

compliance or resolution of this issue was. Instead, the

witnesses categorically claim -- without really knowing --

that there has been no evolution.

Q92. Mr. Luehman, at pages 18-20 of the Rebuttal Testimony, also

attempts to address the evolution argument. Would you care to
,

respond to Mr. Luehman?
l

|

A. (Jones) Yes. Mr. Luehman is simply restating the position

that IN 84-47 prnvides a basis f or the Staf f's " clearly should

have known" finding. He also tries to show that terminal
1

blocks were being inspected for qualification in the pre-

deadline time frame. However, Mr. Luehman is again missing <

the point. He seems to think a " clearly should have known"
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lI
I finding can be based on indications that terminal blocks

needed to be qualified prior to the deadline. That really is

not in dispute. We knew the terminal blocks needed to be

qualified for their application in instrument circuits and we
had an accepted basis to do just that. Under the Hodified

I Enforcement Policy, the real point is whether we " clearly knew

or should have known of the lack of cropfr environmental

gualification." (Staff Exhibit 4, Enclosure, at page 1)

(emphasis added) ";- clearly did not know and clearly should

not have known that our qualification approach was not

sufficient for all the reasons we have discussed.

I Q93. In Q/A 13 and the following series of questions rnd answers

(Rebuttal Testimony, at pages 17-27), the Staff witnesses

discuss actions taken by other licensees responding to

concerns regarding the use of terminal blocks on

instrumentation circuiY.s. Does Alabama Power Company have a

response?

I
A. (Love, Jones) Yes. We believe that the circumstances

surrounding other plants' and other licensees' decisions to

remove specific types of terminal blocks in specific

I instrument circuit applications, and to replace them with

qualified splices, have no direct bearing or significance with

regard to our compliance with 10 CFR 50.49 for Farley Nuclear

Plant instrument applications as of November 30, 1985. The
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I fact is, we addressed this matter prior to the deadline and

| reasonably believed that we had Staff approval.

All of the examples given by the Staff of inspections

regarding other specific applications or interpretations of IN
84-47, and of actions taken by other licensees, certainly

appear to have been a source of evolving knowledge to the

current Strff. In fact, the Staff appears to have performed

the inspection at Farley Nucienr Plant in November 1987

totally based on their knowledge and understanding of

I activities with other licensees, and failed to even consider

that Alabama Power Company had -- before the November 30, 1985

deadline -- specifically established a 10 CFR 50.49 compliance

basis for resolution of terminal block leakage currents in EQ

instrument circuits. By 1987, the Staff was predisposed to

question any use of terminal blocks in instrument circuits.
This represents a clear evolution from the pre-deadline
agreement for Farlef and therefore is an inappropriate basis

for enforcement.

I Moreover, we addressed the new 1987 expectation adequately

also, as addressed further below. Their pre-inspection 1987

approach, based on an IR value of 1E7 ohms, was and remains a

valid technical approach to this issue.

I
I -1>e-
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Q94. Are there any additional comments you would like to make in~

|
response to the NRC Staff's Rebuttal Testimony on " Evolving"

{ Requirements?"

A. (Love) Yes. Specifically in reference to thc second

paragraph on page 21 in the answer to Q14, Dr. Jacobus states;

thatt

In terms of performing loop accuracy

I calculations involving contributions of

calibration equipment and other secondary
effects, I would agree that APCo probably Ebegan such calculations in the same time frame

I as the rest of the industry. However, that is
not the issue in these proceedings. The issue
is specifically for not properly considering

i the ef fects of terminal blocks on the accuracy
of instrument circuits. The NRC Staff
expected to see accepthnce criteria
established for the terminal blocks (based oni their required function) and then a
demonstration that the terminal blocks meet
those specified functional performance

I requirements during accident conditions as is
required by regulations.

Also, beginning in the last paragraph on page 25 in answer to

Q18, Dr. Jacobus states:

In response to IN 84-47, terminal blocks were
1 either replaced or appropriately considered as
,

part of the loop accuracy calculations by
.ther utilities. At that point, most
a:ilities began considering the effects of

- cables, electrical penetrations, and splices
also. In the evolution of loop accuracy
calculations af ter the EQ deadline, items such
as process measurement accuracy, sensor
calibration accuracy, sensor temperature
effects, sensor drift, rack calibration
accuracy, rack comparator setting accuracy,
rack temperature ef fects, and rack drif t began
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to be considered in the loop calculations.
{' (Staff Exhibit 76). APCO has not been cited

for failure to consider these effects. They
- have only been cited for failing to consider

the effects of terminal blocks, the issue
identified in IN 84-47.

These are very interesting statements from the standpoint of

the evolving interpretations of requirements by the Staff.

This testimony clearly underscores the vintage of the

instrument loop accuracy calculations the inspectors were
reviewf.ng and questioning at Farley Nuclear Plant in November

1987. The Staff simply is not focusing on the pre-deadline
i context.

I As I testified in our Direct Testimony (at pages 110-112), in

the 1986 and 1987 time frame, the Parley-specific emergency

response procedure (ERP) setpoint calculations were being

revised to include the contributions of what Dr. Jacobus has
called sucondary ef f ects. From his second quote above, I

assume he is defining secondary offects to include the

environmental effects of cable leakage currenta which were

added to the terminal block leakage currents (implied to be a

primary ef fect, although not stated as such) to determine the
1

overall instrument loop uncertainty during design basis

events. Also, I assume that it is understood that the design

basis event environmental effects on the instrument sensor

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

|
L events.

r
L

It was the results of the contemporaneous 1987 total

~ A ~.strument loop uncertainty calculations that were being

| inrected and questioned in detail at the November inspection,

including the contribution of instrument cabling. In f act, at

the inspector's request, Alabama Power Company had the

appropriate Westinghouse engineers who had performed the 1987

Farley uncertainty calculations make a special trip to Farley

|
Nuclear P. ant during the inspection and explain to the NRCl

inspectors their methodology for their ongoing evaluation. It
must be emphasized that in the 1987 vintage calculations,
cable and other so-called secondary contributions described

above were included in the calculation of the overall 1 cop

|
uncertainly and ERP allowance values for the measured

variable.

I
This inspection -- and the current testimony -- should again
be contrasted with the pre-deadline context. Altnough - not

stated by Dr. Jacobus, Mr. Wilson, during the November 1987 EQ

insriction, reviewed the 1987 RPS/ESFAS (reactor protection

system / engineered safety feature actuation system) and ERP

instrumentation total loop accuracy methodology for the
.j:

P treatment of instrument cable minimum IR criteria. He

reviewed each specific instrument cable included in the 1987

-139-
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Westinghouse analysis. No deficiencies were found in this
L portion of the November 1987 inspection.
-

Prior to November 30, 1985, the Farley ERP allowance values

were primarily based on the environmental effects of the

instrument sensor with specific consideration of the terminal

block of fects using the post-IDCA criteria for terminal blocks

agreed to by the NRC Staff in the January 1984 meeting. Cable

effects were considered to be negligible in this pre-EQ

deadline analysis. (As we have testified previously, this was

consistent with the general industry approach at that time to ,

loop accuracy calculations. ) obviously, these pre-deadline

ERP calculations were not what the inspectors reviewed in

their November 1987 inspection as a basis for compliance to 10

CFR 50.49. Notwithstanding the Staff's claims, there was a

clear evolution between t. EQ deadlino and the inspection.

Q95. Are issues regarding loop accuracy calculations (and terminal

block contribution) still evolving?

A. (Love) Yes. NRC Information Notices are still being issued

on the effects of leakage current on overall instrument loop

accuracy during postulated harsh environmental conditions.

Recently, the Staf f issued IN 92-12, "Ef fects of Cable Leakage

Currents on Instrument Settings and Indications," dated
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February 10, 1992. (APCo Exhibit 120). It is interesting to

" note that on page 2 of 2, the second paragraph states:

The NRC is aware that many licensees are"

revising instrument setpoints using the latest
- industry standards and are assessing the

effects of leakage currents. However, since

I have addressed these ef fects in their original
most licensees for operating p1hnts may not

design calculations, the problem described
above for surry may be generic.

It is also interesting to note that in the first paragraph of.

the Discussion, it states:

Under conditions of high humidity and
temperature associated with either a loCA or
IIELD, the IR may decrease in components of the

I instrument loop such as cables, splicos,
connectors, terminal blocks, and containment
penetrations. Consequently, leakage currents

I increase and measurement of process variables
becomes more uncertain.

The third paragraph of the Discussion stMtos:

I In June 1984, the NRC issued Information
Notice (IN) 84-47, " Environmental
Qualification Tests of Electrical Terminal
Blocks." In this information notice, the

I staff identified the potential for errors
caused by leakage currents at terminal blocks
when these blocks are subjected to a harsh

I environment.

All of the statements above exeaplify the evolving

understanding of total instrument loop uncertainty

determinations and of the significance of the hars.h

environment effects on the error contribution from each loop

component after the EQ deadline. Certainly, in this context,
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trying to base compliance on 10 crR 50.49 as of November 30,
F
L 1985, on the chronological issue date of IN 84-47 is

ludicrous.~

L
~

D. Required Qualification Temperature /
YAlue of IR Belected

Q96. In the Staff's Rebuttal Testimony section subtitled, " Required

Qualification Temperature / Arguments that Blocks were

Qualified /JCO," on pages 32-47 (Q/A 26-39), the Staff is

continuing their argument as to why the Farley required

terminal block qualification terperature is worst-case peak

LOCA/HELB. The Staf f also r.rgoes *. net Alabama Power Company

has not demoi.strated qualificccion at any temperatures other

than peak LOCA/HELB. Is Alabama Power Company in agreement

with these Staff positions?

A. (Love, Jones) No, we are definitely not in agreement. We

have in our testimony above addressed our position on the

applicable regulatory requirements. Also in our testimony

above, we have addressed the historical basis upon which we

contend regulatory compliance should have been assessed. The

cited violation and the enforcement action on terminal blocks

in instrument circuits could be refuted solely on these

positions. However, we also feel very strongly that the 1987

findings are technically shallow and fail to recognize the
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r pertinent performance characteristics of qualified terminal
L blocks under postulated design basis eccident environments.
-

(Love) In the testimony to follow, I will expand further on

the basis for our 1987 technical positions as provided in

previous testimony and discussed at the hearing. This will

address the Staff's arguments in the Rebuttal Testimony. I

will show that even in a 1987 context, our approach -- as

documented in APCo Exhibit 52 (the EQ Action Items 018 and

067) and in the November 24, 1987 JC0 ( APCo Exhibit 59) -- was

a valid approach.

I First, in my testimony I will addrcos existing test data,

including that contained in SANDB3-1617, and provide in more

detail our basis and conclusions regarding the significance of

this data. Specifically, I will explain the meaning of this

data to the insulation resistance versus temperature

characteristics of terminal blocks during design basis

accident environments.

Next, I will re-look at the temperature versus time profiles

of the postulated Farley-specific worst-case design baris loss

of coolant accident and main steam l i t.e break (MS LB) , and

illustrate the portions of the curves where automatic and

manual operator safety-related actions were required. I will
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I indicate specifically which instrument signals are required
for the automatic and manual safety-related actions.

Then, having defined the design basis accident temperature

ranges and the length of time the instrument terminal blocks
would have been required to fimetion, I will demonstrate -- by

| using the teruinal block 1R versus temperature characteristic

data -- that the iMtrument terminal blocks would have been
capable of performing their safety functions based on the 1987'

vintage analysis (and the selected IR value of IE7 ohms).
Based on this, we can conclude that the terminal blocks were

qualified in 1987, even against the Staf f's 1987 perspective.

I
Q97. Let's turn first then to the existing test data. The liRC

Staff has implied extensively that the Sandia testing

documented by SA11DB3-1617 conclusively demonstrated that,

during simulated design basis accident testing of terminal

blocks, the IR versus temperature is not linear on a
,

logarithmic scale. Do you agree?

A. (Love) lio. SANDB3-1617 (Staff Exhibit 73) provides the data

that IN 84-47 was based upon. The terminal block testing

involved subjecting the blocks to successive DBA profiles,

which is, of course, not realistic. In fact, Sandia tested

- these blocks to near destruction, sorethir.a that would not
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_ occur under the Farley-spec ific design basis conditions. This

type of testing resulted in very conservative values of-

terminal block irs for the first and second of the successiver

L
DBA tests, and irs indicative of almost complete block

[ degradation for the third successive DBA test.

I
In any event, reviewing the data for each simulated test DBA,

considering the variable of time as well as temperature, I do
not agree with the Staff's conclusion. During the initial

increasing temperature ramp (heatup) and the decreasing

temperature ramp (cooldown) of the first simulated DBA test

temperatu;9, the referenced Sandia testing does not indicate

a non-linear relationship for the GE and States terminal
l

blocks. I discussed this in oral testimony. (Tr. 1211-1222).I
Q98. How does the SAND 83-1617 data support your conclusion that Dr.

Jacobus is in error regarding the linear relationship of IR

vs. temperature?

!

I
-. A. (Love) This will require some explanation of the data. If

you will bear with me, I will step carefully throt.gh the data
and show how it supports my conclusion -- not Dr. Jacobus's.

l In the Sandia testing, as documented in SAND 83-1617, two
phases of simulated DBA testing were conducted. The

environmental temperature profile for the first phase testing
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(Phase I) is shown on pago 8 of the report and is entitled

Figure 1, Phase I Environmental Temperature Profile. Page 9

' of the report shows the environmental temperature profile for

the second phase of testing and is en':itled Pigure 2, Phase II

Environmental Temperature Profile. It is important to

recognize that the Phase I test simulated two consecutive

DBAs, and the Phase II test simulated three consecutive DBAs

for the terminal blocks included in each phase of testing. I

have marked these figures to indicate each simulated DBA on
-

the profiles and for convenience have included them in this

testimony as Pigures I and 2.

I
I

I
I

I
-146-
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For the phase I test, the first simulated DBA starts at time 0 l

and the temperature reaches 17 2 ' c ( 3 41. 6 ' F) in 50 seconds.

The peak temperature of the first simulated DBA was naintained

at 172'C (341.6*F) for 3 hours and 24 minutes, af ter which the

post-peak cooldown to 95'C (203'F) was initiated. After

reaching 95'c (203'F), the second simulated DBA was initiated

and the temperature reaches 17 2 ' c ( 3 41. 6 * F) in 90 seconds.

The peak temperature was maintained en the second simulated

.I DBA at 172 'C (341. 6 * F) for 3 hours and 10 minutes, af ter which

a series of stepped decreases in temperature were initiated

with temperature plateaus between steps at 161*C (321.8'F),

150*C (302*F), 122*C (251.6'F), reaching the final plateau of

105'C (221*F). The temperature plateaus at 161*C (321.8'F)

and at 150'C (302*F) were maintained for 2 hours, 40 minutes

and 2 hours, 50 minutes, respectively, and the temperature

plateaus at 122 * C (251. 6 * F) and 105*C (221*F) were maintained

for 3 days, 8 hours, 30 minutes and 6 days, 23 hours, 29

minutes, respectively.

I
In the phase II test, the first simulated DBA starts at time 0

and the temperature reaches 172*C (341'F) ,in 30 seconds and

was increased to 175'C (347'F) in 7 minut 3, 52 seconds. The

peak temperature of the first simulated DBA was maintained at

175'C (347'F) for almost 3 hours, after which it was reduced

to 172*C (341.6*F). Af ter maintaining the temperature at

-149-
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>I

I 172*C (341.6'F) for a short period of time, the post-peak

cooldown to 95'C (203'F) was initiated. After reaching 95'c

(203*F) and maintaining this temperature for approximately 30

minutes, the second simulated DBA was initiated and the
temperature reached 175*C (347'F) in 25 seconds. The second

simulated peak DBA temperature was maintained at 175'C (347'F)

for 4 hours, 2 minutes and 41 seconds, after which it was

I reduced to 161* (321.8'F) where it was maintained for 50
minutes. From this temperature, the final cooldown to 95'C

(203'F) was initiated. After maintaining a temperature of

95'C for less than an hour, the third simulated DBA was

initiated and the peak temperature of 149'C (300.2*F) was

reached in 10 minutes. The third simulated DBA peak

temperature was maintained at 149'C (300.2 * F) for 3 hours and

20 minutes, after which a cooldown to 121*C (250*F) was

initiated. This temperature was maintained for 3 days, 4

hours and 49 minutes, followed by another cooldown to 104*C

(219.2*F), where the temperature was maintained for 1 day, 5

hours and 34 minutes, prior to final cooldown.

I
In Staff Exhibits 50 and 51, the plots of IR vs. temperature,

which are non-linear, indicated as CR-151 Complete Plot, EB-25

Complete Plot, and States ZWM Complete Plot, were apparently

created by using IR data recorded during the Phase I and Phase

II Sandia environmental test profiles over the complete time

duration of all consecutive simulated DBAs. In other words,

-150-
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I
these Staff plots of Fnase i and phase II data were made

without regard for when in time (First DBA, Second DBA, or

Third DBA) the temperature related IR data was record 2d.

These plots simply represent the lowest value of IR at a

corresponding test temperature regardless of when in the test

temperature vs. time profile they were measured.

I Since several consecutive DBAs were applied to the terminal

blocks, they experienced the same temperatures more than once,

as is evident from a review of Figure 1 and Figure 2 and the

description of these profiles above. I believe that in order

to understand properly the real meaning and significance of

the data, the temperature related IR data for the terminal

blocks should be reviewed in sequential test time (i.e.,

starting at time zero and reviewing the IR vs. temperature as

it changes during each of the heatup, peak, and cooldown

periods of the simulated temperature versus time profiles.)

This review of the Sandia data results in a totally different

perspective on the meaning of this data than that now

presented by Dr. Jacobus. I want to also emphasize that I

p csented this perspective clearly to Dr. Jacobus in November

1987. He refused to acknowledge it at that time.

I
Q99. After reviewing the Sandia data as you have explained, what

have you determined?

,I
-151-
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A. (Love) A review of the Sandia data from this perspective

yields an insulation resistance vs. temperature characteristic
that is linear on a semi-log plot for the GE and States

terminal blocks for the temperatures critical to the Parley-

specific functions.

In my oral testimony (Tr. 1211-1222), Page 210 (Figure A1-21)

of SAND 83-1617 was used to illustrate this perspective and the

basis for our JCO presentation in Atlanta in which we

concluded that the safety function of the instrumentation

- terminal blocMs could and would be accomplished. Since

Dr. Jacobus in his Rebuttal Testimony continues to "suggest"

that the Sandia data contained in this report does not

indicate a linear relationship, I will further expand on what

this data indicates by referring to additional Sandia data as

represe.ited in SAND 83 1617.

Q100. What is the additional Sandia data you are relying on as the

basis for your conclusion?

I
A. (Love) The following are the pages from the Sandia report

which I would like to introduce:

B FAGE 129, APPENDIX 1, Five-Number Summaries of
Lerkage Current and Insulation Resistance Data

B PAGE 142, FIGURE Al-1, Box and Whisker Plot of
Insulation Resistance for TB 1, Phase I

I
-152-
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I
e PAGE 136, TABLE A1-2a, 'ive-Number Summaries of

Insulation Resistance, Phase I Terminal Blocks

u PAGE 137, TABLE Al-2b, Five-Number Summaries of'

Insulation Resistance, Phase I Terminal Blocks

a PAGE 146, FIGURE Al-5, Box and Whisker Plot ofI Insulation Resistance for TB-5, Phase I

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

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

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

'

s PAGE 210, FIGURE Al-21, Box and Whisker Plot of
Insulation Resistance f or TB-9, Phase II previously
entered as (APCo Exhibit 111) and (BoardI Exhibit 1).

a PAGE 174, TABLE Al-Se, Tive-Number Summaries ofI Insulation Resistance G, Phase II Terminal Blocks.

m PAGE 175, TABLE Al-Sf, Five-Number Summaries of
Insulation Resistanau G, Phase II Terminal Blocks.:

I
I

I
I
I
I

-153-
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I
APptNDII 1

Five-Humber Susunaries of Leakage Current and insulation Resistance Date

!,ections 6.3.3 and 4.4.2 discuss the presentatica of the data in a
five-number sumary format. This appendix compiles the date in this

I format in both tabular and graphic form.. The tabular arrangement for the '

dats '4st

I median
lower quartile upper guartile
lower extreme upper extreme

The graphic format is:

upper extreme
.

upper quartile --

. median o

lower quartile --

lower extreme

The graphical presentation is commonly referred to as a box and
whisker plot for obvious reasons.

:I

'l
'

:s

I
I

|I
,

I
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TABLE Al-2a

Elve-Number Summaries of Insulation R?nist' Phase ! Terminal Block s j,

(Ec' I

Peak 1 'eak 2
Ambient 172*C 172*C Inl*C

TB
1 5.40E*03 8.52E*00 1 3.32E+00 8.46E*00

5.39E+03 5.40E*03 6.07E*00 8.96E+00 1.98E*0. 3.20E*0P 4.24E*00 8.4IE+00 8.81E*00
5.39E+03 5.40E+03 3.61E400 1.22E*01 1.96E*03 ....L :s 2.97E*00 1.IIE*01 8. DIE *00 9.17E*00

TB
2 5.27E+03 6.14E+00 4.09E-02 3.41E-01 2.12E+00

5.27E*03 5.27E*03 5.65E*03 6.23E*00 4.09E*02 4.09E*02 3.05E-01 4.40E-01 1.45E+00 2.46t*00
5.27E+03 5.27E*03 3.39E*00 2.IIE+01 3.99E*02 4.09E*02 2.66E-01 2.54E*00 7.33E-0E 3.04E*00

'

TB '

,

3 4.92E+03 5.76E*00 2.30E+03 4.36E-01 2.48E-01 i

4.92E+03 4.92E403 5.49E*00 6 -tile *00 2,30E*03 2.30E+03 3.61E-01 5.26E-01 2.28E-01 7.84E-01 |

h 4.92E+03 4.92E+03 3.55E+00 1.10E+0f 2.28E*03 2.30E*03 2.95E-01 2.30E*00 2.02E-01 3.20E-01
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TAnLE Al-2b

Tlve. Number Summaries of insulation Resistance, Phase ! Terminal M iock s
(Kohms)

105*C

150*C 122*C 105'c I4 Vdel

Sub 1:
1 1.12E*01 2.91E*01 5.80E401 1.85E*01TB

1.02E*01 1.2iE*0? 1.55E*01 1.27E401 5.05E*01 6.43E*01 1.81E*01 1.93E*01

9.14E*00 1.50E+01 9.57E*00 6.34E*01 1.04E401 6.50E*El 1.49E*01 3.66E*01
Sub 2:

4.50E.01
3.05E*01 5.23E401
1.57E401 5.94E*01

Uverall:
5.41E*01

4.32E*01 6.22E*01 )1.04E*01 6.50E+01 i

Sub 1:
78

1.01E*h 1.09E*01
6.12E*00 C 76E*00 1.09E*0 2.08E*01 1.19 40 1.87E*01

78
2.03E+00 9.82E+00 3.14E+00 7.10E*DI 1.69E*00 1.88E+01 7.55E*00 1.78E*01

Sub 2:
1.41E*01

1.09E*01 1.56E*01
8.24E*00 1.63E*01

Overall:
1.47E401

1.13E*01 1.74E*01
1.69E*D0 1.88E*01

Os Sub 1:U 78
3 4.24E-01 9.87E*00 1.32E*01 4.99E*00

q

e 3.64E-01 8.22E-01 7.67E*00 1.26E*01 1.00E*01 1.49E*01 4.80E*00 5.35E*00y

{ 2.40E-01 1.45E*00 5.72E*00 2.65E*D1 1.45E400 1.50E*01 3.17E*00 1.30E*01
SUb 2:

rt 1.07E*01
rt 7.2PE*00 1.31E*01
# 3.69E*00 1.45E*01
"'

Oserall:
8 1.20E*01
e 9.2]E*00 1.46E*01
2 i.45E*00 1.500401
'"
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I TAetE Al-2d
|

Five-Number Summaries of Insulation ResiDtance, Phase ! Termina l Block s
trohms)

f
f 105*C
i

150*C 122*C 105'c (4 Vdel

|
t Sub 1:

4 1.07E401 3.IDE+01 6.69E*01 4.38E401T8

1.05E+01 1.09E+01 1.22E+0! 4.39E*01 5.98E*01 7.28E*01 4.34E*01 4.46E*01

I 9.94E*00 1.IIE*01 6.76E+00 9.30E*01 1.41E*01 7.29E+01 3.46E*01 6.04t*01
Sub 2:

l 1.14E402
I 1.03E*02 1.17E+02
| 4.70E*01 1.23E*02
l Overall:
| 7.00E*01
| 6.05E*01 1.17E*02
| 1.41E*01 1.23E+02

I

| Sub 1:

h 5 1.29E401 4.67E+01 . 1.03E*02 4.17E+01| TB

I ha 1.27E+01 1.31E+01 1.94E+01 5.90Es01 8.52E*01 1.17E*02 3.64E+0E 6.43E+01

I 7 1.25E*01 1.36E+01 1.12E401 1.30E*02 1.40E*01 1.17E*02 2.21E*GO 1.03E+02
Sub 2: '

| 6.32E*01
I 4.84E*01 6.83E*01
| 2.69E*01 7.88E*01
| Overal1:

8.85E+01
6.62E401 1.13E*02
1.40E*01 1.17E*02

03
C Sub 1: '

6 2.34E+01 1.25E+02 2.89E*02 6.4tE*01y TB

I tr 2.19E+01 2.55E+01 3.46E+01 3.5]E*02 2.44E*02 3.33E*02 6.06E+01 6.89E*01o
C 2.llE*01 3.16E+01 3.32E+01 4.82E+03 1.98E401 3.36E*02 2.52E401 9.70E*01

Sub 2:
( h 2.78E+02
) p l.14E*02 3.03E*02
l F' 5.55E*01 3.79E+02

overall:
e 2,79E*02
m 2.15E*02 3.25E*02

1.93E*01 3.79E*02
El
o
29

*<

*d
d2
.

m
._

. ~ . .

~

' ' ' ,.

-

.

. . . . . _ _ _ _, _ _ _ _ _ _
_ _ _ _

__ _ _ _ _ __



- - - - - - - - - - - - - - - -

810 -

, , , , , ,, ;

810 -
_

#
10 -

_

*
-.-

8INSULATION 10 -
_

1

RESISTANCE I

(kn) [*]
"

h, 2
_10 _ o

.

- -

^ ^

10 _ $1

.

q. -

1

'

|| 0 _
_10

'

m

5 I

I g _1 1 I I I I I I I I I
I g 10 AMBIENT 172 95 172 161 150 122 105 105 AMBIENTp

" (4Vde)
2

; TEMPERATURE PERIODS |
a

iT
o Figure Al-6

Box and Vhisker Plot of Insulation Resistance for TB 6, Phase I

e

%
~

_ _ _

_ . .
' " ' ' ''

_

'

,_ . i.

_ _ _ _ _ J

' ' ' ' '
'

f .g



. - _ _ . . ._ .-

I

s10 l l i , i i i i f l

7 -

10 -

C3
6 _

10 _

10 _ Q _5

_

10 - f -4

NSULATION
_3

RESISTANCE A 10 _ .

,

d, (kfl) Q _210 m_

$ ea- - og
-

10' -

m

N

h
0 -10

N
% ~1

-

O
-"

7
% q l i I i i I I I 1 1

10
s AMBIENT 175 95 175 161 95 149 121 105 AMBIENT-

E
TEMPERATURE PERIODS*

E Figure Al-71
.

Box and Whisker Plot of Insulation Resistance A for TB 9 Phase II
N

N'



A

g g W E, '

TABLE Al-Se

Five-Number Summaries of
insulation Resistance C, Phase II Terminal Blocks(Kohms!

Peak 1Ambient 175*C Peak 2 I
95*CTR 175*C 161*C7 7.66E606 4.04t*01 sub 1:7.66E*06 1.15E+07 3.48t+01 4.09E*01 6.81E*03 1.50E*04 1.01E*01 1.27t+01 2.15E*01 2.37t+01

8.98E*03 1.08t+0!3.28E+06 1.15E407 1.28E+DI 9.94E*02 7.99E*02 1.84E+04 9.54E*00 2.01E*01 1.82E+01 2.80E*01

2.J3E+01
.

Sub 2
1.30E*01

1.07E*01 1.34t*01
7.90E*00 1.58E*01

OvereII:
1.33E+01

i

1.26E*01 1.38E401
7.90E*00 2.01E*01

TB
d, 8 2.30E+07 9.93E*01 Sub le** 1.15E+07 2.30E407 1.17E+0! 1.14E402 4.60r*06 5.76E*06 7.68t+00 8.93E*00 4.33E*01 4.61E*01

5.76E4067 8.52E+005.75E*06 2.30E*07 2.34E*00 6.25E+02 2.97E*03 1.15E*07 5.84E*00 1.99E*01 4.26E*01 4.90E:01

4.37E*01
1

Sub 2:
2.02E+01

1.17E+01 2.70E*01
6.44E*00 3.42E*01

g3 overall
c 1.23E*01
M 1.04E+0! 1.28E*01M 5.84E*00 3.42E+01fy in
c 9 2.30E407rt 5.92E*01 Sub 1:2.30E*07 2.30E+07 5.66t*01 -6.08E*01 1.83E+05 3.83E*05 2.27E*01 2.58Ee01 9.28E*01 1.19E*02

2.23E+05h 2.30E*07 2.30E*07 5.58E*01 1.96t*03 3.72E*04 4.89E*05 2.21E*01 2.26E+02 9.28E*01 1.26E*02
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I
.

(It should be noted that the data contained in the five-number

7 summary tables is the same data which is being graphically

depicted on the Box and Whisker plots as discussed in

I SANDB3-1617, Sect. 4.3.3, page 40.)

I
A review of the data presented in these figures for the Phase

I First DBA and Second DBA, and of the data for the Phase II
-

First DBA and Second DBA, supports our conclusions reached on

the linearity of the terminal block IR vs. temperature

characteristic presented in the 1987 JCO. (APCo Exhibit 59).

As testified to previously, the JCO used an IR vs. temperature

characteristic plotted from Figure Al-21 based on the First

DBA.

I
As the temperature axis on the SAND 83-1617 Box and Whisker

plots is following the environmental temperature profiles of

each consecutive test DBA, and indicating the test temperature -

where the data was recorded, it is not to scale. I have re- >

plotted the IR vs. temperature data contained on these figures

for the States and GE terminal blocks using the median, upper

I quartile, and lower quartile IR data for temperature as

documented in the five-number summary tables for each

applicable terminal block. Unlike the Sandia report, I also

used a linear temperature scale on the temperature axis of

each figure. (Plotting the SAND 83-1617 data in this format
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was only performed to assist in the realization that the

States and GE terminal block IR vs. temperature is not non-

linear as Dr. Jacobus has in the past contended and is still

suggesting.)

i

Figure IR-1, which I have included in this testimony for the
States ZWM terminal b)ock, was based on the Phase I First DBA

and Second DBA data contained on Page 138, TABLE Al-2c, and

Page 139, TABLE Al-2d, of SAND 83-1617 -- for terminal block

6(TB6). Figure IR-1, Plot (A), is for IR vs. temperature of

the First DEA cooldown from 172*C to 95'C, and uses the

available IR data as documented at 172'C and 95*C, Plot (B)

is for IR vs. temperature of the Second DBA cooldown and uses

the available data as documented at 172*C, 161'C, 150*C,

122'C, and 105'C. Both Plot (A) and Plet (B) were made by

drawing a line through the median data points.

Figure IR-2, which I have included in this testimony for the
GE CR-151B terminal blocks, was based on the Phase I First DBA

and Second DBA data also contained on Page 138, TABLE Al-2c,

and Page 139, TABLE Al-2d, of SANDS 3-1617 -- but for terminal

block 5 (TBS). Plot (A) depicts the IR vs. temperature of the

First DBA cooldown fron 172'C to 95'C, and uses the available

IR data as documented at 172 * C and 95'C. Plot (B) depicts the

IR vs. temperature of the Second DBA cooldown and uses the

available data as documented at 172 *C, 161*C, 150*C, 122'c and

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

the median data points.

I
Figure IR-3, which I have included in this testimony is for
the GE EB-25 terminal block, and contains four plots of IR vs.

temperature. Plot (A) and Plot (B) are based on the Phase II
(2) First DBA and Second DBA data contained on Page 174, TABLE

forAl-Se, and Page 175, TABLE Al-5f, of SAND 83-1617 --

terminal block 9(TB9). Plot (A) shows the IR vs. temperature

of the Phase II First DBA cooldown from 175'C to 95'C using

the documented IR data at 175'C and 95'C. Plot (B) shows the

IR vs. temperature of the Phase II Second DBA cooldown and
uses the available data as documented at 175'C, 161*C and

95'C. Plot (C) and Plot (D) are based on the Phase I First
DBA and Second DBA data contained on Page 136, TABLE Al-2a,

and Page 137, TABLE Al-2b, of SAND 83-1617 for terminal block

1(TB1). Plot (C) shows the IR vs. temperature of the Phase I

First CBA cooldown from 172'C to 95*C, and uses the available
2

IR data as documented for these temperatures. Plot (D) shows

the IR vs. temperature of the Phase I Second DBA cooldown and

uses the available data as documented at 172 *C, 161*C, 150*C,

122*C, and 105'C. Plots (A), (B), (C), and (D) were all made

by drawing a line through the median data points.

I
I
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L

[ Q101. Can you illustrate your conclusions based on this data?

A. (Love) Yes. A review of the IR vs. temperature plots

contained in Figures IR-1, IR-2, and IR-3 clearly shows that

the data documented in SAND 83-1617 demonstrates a terminal

block IR vs. temperature characteristic which is linear when

plotted on a semi-log scale for the cooldown period of each

simulated DBA. More significantly, it demonstrates this

characteristic for eah terminal block using multiple media

data points available from the Sandia Phase I and Phase II

Second DBAs. (The only area of non-linearity is for Phase I,

Second DBA, GE terminal block tests, Plot (B) of Figures IR-2

and Plot (D) of Figure IR-3 -- between 172'C and 161*C.)

I
Q102. From this, what conclusions can we draw regarding Stat.

Exhibits 50 and 51 in which Dr. Jacobus has plotted IR vs.

temperature?

A. (Love) The non-linear plots by Dr. Jacobus, because of the

way they are based on the Sandia data, are not representative

of the terminal block performance which was demonstrated in

the Sandia testing. The Alabama Power Company plot for the GE

EB25 block (based on the Sandia data) utilized in the

November 24, 1987 JCO ( APCo i.xhibit 59) is actually a more

representative curve.

1
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I
Q103. The IR vs. temperature plot of the SAND 83-1617 data is linear,

as shown in Figures IR-1, IR-2, and IR-3, for the temperatures

of concern. Is there any other information in SAND 83-1617

which also indicates that IR is linear with respect to

temperature?

A. (Love) Yes. In the temperature ranges of significance to the

Farley instrumentation terminal blocks, Figure 26 on page 48

of SAND 83-1617 (Staff Exhibit 73) shows a linear change in IR

vs. temperature during the cooldown periods between

temperature plateaus. Also, as discussed above, Figure 8-3 on

page 85 of NUREG/CR-3691 (Staf f Exhibit 74) indicates a linear
- response of the terminal block IR for the transmitter circuit

during cooldown. These are yet further indications of how the

Sandia data could not possibly support a position that our

1987 analysis was in error.

Q104. In NRC Staff Exhibits 50 and 51, Dr. Jacobus has also shown -

graphically a plot taken from a GE Test Report. He shows that

IR of the terminal blocks at temperatures from 260*F - 340*F

would be a constant value of 2E4 ohms. He reiterates this

I conclusion in his Rebuttal Testimony at page 35, drawing data

from a November 6, 1973 GE Test Report. Would you care to

comment on this?

I
I
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,

A. (Love) Yes, I would. The November 6, 1973 GE Test Report was

included in a 1987 similarity analysis demonstrating

similarity between St ,es ZWM and NT terminal blocks (not an

issue here, as discussed in my Direct Testimony, Q/A 85, at

page 07). The IR data in this report was not used as a

qualification basis for terminal blocks in instrument

circuits. It also was not the qualification raport relied

upon for overall qualification of GE CR-151B terminal blocks

at Farley Nuclear Plant. (That qualification report was APCo

Exhibit 58).
,

In this GE test referred to by Dr. Jacobus, the terminal

blocks were subjected to elevated temperatures, 260* F - 340* F,

for approximately ten days. The profile consisted of five

temperature plateaus non-representative of the Farley DBA

profile, and involved subjecting the terminal blocks to

I significantly elevated temperatures for long periods of time.

This profile could have resulted (and apparet.tly did result) _

in degradation of the test terminal blocks, reducing their IR

vs. temperature capabilities. In any event, the results of

this testing are not in agreement with the results indicated

for the GE CR-151B terminal blocks as documented in SAND 83-

'''-I
Q105. Putting the 1973 GE report aside, and returning to your

earlier conclusions, what is the significance of the linear IR

-173-
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vs. temperature characteristic of the States and GE terminal

blocks?

.I
A. (Love) Characterization of the terminal blocks IR dependency

I on temperature during simulated DBAs permits the use of this

characteristic in evaluating the ability of the terminal

blocks to meet the required instrument circuit functions

during plant specific postulated design basis events.

I Q106. You mentioned above that the second step of your logic would

be to re-look at the Farley-specific DBAs in order to show,I
when the instrument loops were required to operate. Let's

move on to this point. For starters, please explain the

Farley-specific postulated design basis events which create

the worst case environmental conditions, including

temperature, inside the containment building?I
A. (Love) As described in the FSAR, these worst case postulated

design basis events (accidents) are large break LOCA and large

break MSLB.

I Q107. Does the containment temperature remain constant during a

postulated large break LOCA or large break MSLB?

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

the containment to a large break LOCA has been shown in my

-174-
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Direct Testimony (Figure 3). In the JC0 presented in the
_

November 1987 meeting with the Staff in Atlanta, the

temperature vs. time response of the containment was depicted

_

using a composite of the worst case IDCA/MSLB containment

temperature curve. (APCo Exhibit 59, Attachment 2, Bates

0064097). For the sake of clarity and continuity in this

testimony, I have included another copy for the LOCA

Containment Temperature Profile marked as Figure 3, and have

also included a copy of the MSLB Containment Temperature

I Profile, Figure 4, which shows the temperature vs. time

response of the containment to the postulated large break

MSLB. I will refer to the significance of the markings I have

made on these curves below.

I
I
I
I
I
I
,I
:

|I
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I
Q108. What is the significance of the design basis large bteak LOCA

and MSLB containment temperature vs. time response profiles

with regard to the instrument loop accuracy effects of

I terminal blocks on overall instrument loop performance or

function?

A. (Love) The documentation in the FSAR provides the baces for

these profiles, including a description of the assumed

automatic and manual actions required to mitigate the events

and when in the events these actions are assumed to occur.

The containment temperature response based on these

assumptions is depicted by the large break LOCA and MSLB

containment temperature profiles. The FSAR also provides a

description of the instrumentation which provides the signals
to initiate the assumed automatic actions and upon which the

assumed manual operator actions are based.

I -

Therefore, required instrumentation functions and the time

during the event when the instrumentation functions are

required have been established in the bases for the accident
I analyses. These considerations are not something we concocted

after-the-fact -- they are reflected in the accident analyses.

As stated above, the event temperature profile also reflects

the containment temperature response in light of the

I
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mitigation actions being accomplished based on required

instrumentation functions.

Having established the length of time or period of time during

each event that the instrumentation function is required, and

the corresponding temperatures for that time period from the

event profile, the significance of the instrument loop

accuracy effect of the terminal blocks on the required

instrumentation function can be evaluated based on the IR vs.

temperature characteristic of the terminal blocks over the

required functional temperature range.

Q109. Can you be more specific with regard to the instrumentation

loops required for mitigation of each of the applicable design

.I. basis events, and the length of time as well as the

corresponding temperature range in each event when they are

required to function?

|
A. (Love) Yes. I have already provided testimony (Direct

Testimony, Q/A 110 at pages 120-21) for the large break LOCA,

but I will expand upon my previous testimony regarding this
-I event.

I
I have marked the copy of the LOCA Containment Temperature

Profile included in this testimony as Figure 3, to show the

portion of the profile where the automatic RPS/ESFAS

-179-
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I
instrumentation accident mitigation functions are

accomplined. APCo Exhibit 52, at Bates 0063876-0063879,

provides a list of the specific RPS/ESFAS instrument loops

which contained States and GE terminal blocks. It should be

noted that the containment wide range pressure instrumentation

loops which initiate containrent isolation (Phase B) and

containment sprays for this event do not have any

instrumentation cabling or terminal blocks inside the

containment building.I
As can be seen from the markings I have made on the profile,

the automatic RPS/ESFAS actions take place in less than 55

seconds and before reaching the peak LOCA temperature of

313'F. No manual operator action is required until switchover

of the ECCS and Containment Sprays from the RWST injection to
i

! the containment sump recirculation. I have also marked this

point on the profile, which occurs at 6772 seconds when the

containment temperature has dropped to approximately 170'F.

The primary operator instrumentation relied upon for this

I manual action is RWST level which is located outside the

| containment. The wide range containment sump level

instrumentation loops with terminal blocks located inside the

containment provide diverse indication to the RWST level
;

instrument loops.

-180-
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I
Next, I will discuss the large break MSLB. For this

postulated pipe break on the secondary side of the steam
generators, the required RPS/ESFAS instrument loops located

inside the containment have accomplished their automatic

accident mitigation functions by 60 seconds from large break

initiation. As can be seen from the markings I have made on

the copy of the MSLB Containment Temperature Profile,

Figure 4, this action is initiated before reachint 310*F and
also before reaching the peak MSLB temperature of 178'F. For

this postulated event, as with the large break LOCA, the

containment wide range pressure loops initiate containment

sprays and have no terminal blocks located inside the

containment building. No manual operator action is required

for this event until termination of safety injection which is

executed at 250 seconds after break occurrence when the

corresponding containment temperature has cooled down to

240*F. The in-containment inst-umentation loops used for this

manual action are RCS wide - ge pressure and pressurizer

level.

I
Af ter safety injection termination, a controlled RCS cooldown

to elfe shutdown will be initiated. It is during this portion

of the event that post-accident monitoring instrumentation

(primarily RCS sub-cooling, wide range RCS pressure, and

| narrow range steam generator water level) will be utilized.

| This portion of the event profile, Figure 4, starts at

!
!
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approximately 400 seconds af ter event initiation when the

containment temperature is 260'T. During the rest of the ;

cooldown, the containment temperature continues to decrease.
;

'
,

. It should be noted that in the November 1987 JC0 (APCo Exhibit

59), safety injection termination following a large secondary

break MSLB was conservatively marked on tkJ Composite

LOCA/MSLB Containiaent Temperature Envelope, Attachment 2,

Bates 0064097, at 296'r. However, as I have testified above,

using the actual event specific MSLB profile, rigure 4, the

safety injection termination is not required until containment

temperature returns to 240*F.

I
Q110. Let's turn now to the third step of your logic outlined above.

Referring now to the terminal block IR vs. temperature

characteristic demonstrated by the SAND 83-1617 data (Figure .

IR-3). what is the indicated terminal block IR which would
exist then the manual operator actions are regoired for each

design basis sverit?

I
A. (Love) For the large break 14CA discussed above, the required

nanual operator action is initiated when the containment

temperature has cooled down to approximately 170'F. The

corresponding IR value for this temperature taken from Plot

(A) of Figure IR-3 vould be greater than 2.23E8 ohms.

I
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o

For t.hc large break MSLB the required manual operator action

is initiated when the containment temperature has cooled to

240'F. Again using Figure IR-3, the corresponding IR value

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

During the post-accident monitoring phase of the MSLB accident

recovery, the highest containment temperature is 260'F. Based

on Figure IR-3, the corresponding IR value for this

temperature is approximately 8.0E6 ohms.

011 ". . What is the significance of these termina) block IR values?

A. (Love) Contrary to the conclusions reached and presented by

Dr. Jacobus during and following the 1987 EQ inspection, these

values of IR, which were determined from the available SAND 83-

1617 documented test data, support the value of 1E7 ohms usedi

in our 1987 Westinghouse setpoint calculations. -

I want to be clear on another point. I do not believe this

analysis of the SANDB3-1617 data was necessary for

qualification of our terminal blocks. I have gone through

this data here simply to illustrate how Dr. Jacobus is in

error in his testimony. The fact is, our 1987 approach, based

.

on data from the CONAX report, yielded very similar IR data
,

and was an equally valid approach to addressing terminal block

instrument accuracy effects.

-183-
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I
| Q112. In the 1987 Alabama Power company JC0 (APCo Exhibit 59), what

.is the significance of the value of SES ohms for the terminal

block IR established by Westinghouse?

I A. (Love) As discussed in the JCO, Attachment 2 (Bates 0064091),

g any IR value greater than SE5 ohms would result in instrument

inaccuracy that would allow the current ERP values to be used

by the operator to take ERP actions. Thus, Westinghouse was

saying that the ERPs, as they existed in 1987, would remain

valid for instrument terminal block irs greater than SES ohus,

and was establishing an absolute minimum value of IR for which

the ERP setpoint values would remain unchanged.

Q113. How does this IR acceptance criteria relate to a temperature

to be used for instrument accuracy qualification?

A. (Love) Using Figure IR-3, Plot (A), to find the corresponding

cemperature for an IR value of SES ohms, the corresponding

temperature would be 154 'C (309.2 * F) . It can also be observed

that for all temperatures lower than 309.2'F, the

corresponding value of IR for the terminal blocks will be

grertor than 25 ohms.

I
It should be noted that in the JCO ( APCo Exhibit 59) Figure 1

(Bates 0064083) and Attachment 2, Tigure 1 (Bates 0064096),

the endpoints of the IR vs. temperature curve were also based,,

-184-
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I
on the same terminal block test data presented as Plot (A) of

Figure IR-3. For the JCO presentation, the IR value

corresponding to the endpoint temperatures of 95'C van

depicted as 1E8 ohms. On Figure 3 (Bates 0064003), the IR

value for the endpoint temperature of 175'c was depicted as

3E4 ohns. On Attachment 2, Figure 1 (Bates 0064096), the IR

value for the endpoint temperature of 175'c was depicted as

SE4 ohms. These endpoints were visually determined from

SANDB3-1617, Figure Al-21, page 210, and were conservatively

less than the actual median data points for the same terminal

block (TB9) ac documented in SAND 83-1617, Table Al-5e, page

174 and Table Al-Sf, page 175, which are the basis far Figure

IR-3, Plot (A). Therefore, in the JCO, the IR vs. temperature

curves f or the terminal block resulted in the determination of
I a limiting temperature of 296'T f or the corresponding value of

SE5 ohms.

Q114. With the Westinghous<e establishment of a minimum IR value of

SES ohms which would support the 1987 vintage ERP values, what
4

should have been tue 1987 basis for assessing the ability of

the instrument terminal blocks to perform the required safety

functions during the postulated design basis harsh
s

environments?

I A. (Love) The important criterion for qualification should have

bec.n demonstration of a value of IR greater than SES ohms pltI
-185-
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I
the cont ainmerit te nerature cor11111gns when the, inst rument

terminal blocks would be recuired to perform their safety

functions. (Again, this assumes that the terminal block would

be capable of surviving rand recovering from the design basis

event temperature conditions which would exist whe.i no safety-

related functions were required.) The NRC Staff has

acknowledged in their Rebuttal Testimony (Q/A 17, at page 24)

that the established performance specification for the

qualification of instrument terminal blocks was SE5 ohns.

Q115. In this light, were the GE and States terminal blocks at issue

qualified during and following the November 1987 NRC

Inspection?

I
A. (Love) Yes, because all containment temperatures at times

when the instruments were required to operate were less than

309.2*F.

I
Q116. As you mentioned above, the NRC Staf f has finally acknowledged

that the 1987 performance specification for the instrument

terminal blocks is SE5 ohms. Nonetheless, what is the

significance to the rest of the Staff's arguments that the GE

and States terminal blocks were not qualified even at peak-

LOCA/HELB temperatures?

,

I
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I
A. (Love) As we have discussed, qualification at peak-IhCA/HELB

is not required for instrument accuracy. Nonetheless, it is

interesting to point out as an additional matter that the

SAND 83-1617 data indicates that the terminal block temperature

corresponding to SES ohms is 309.2*F. The peak 14CA

temperature on Farley is above 309.2'T for only seconds, and

the peak surface temperature of the tenninal blocks during an

MSLB (considering thermal lag) is less than 300*F. Therefore,

the 5 x 10' performance specification would be met for these

events.

I
Q117. In the Staf f's Rebuttal Testimony, at pages 42-44, Q/A 35, the

Staff is stating that there is no basis to conclude that the

RPS/ESFAS instrument loop terminal blocks will perform their

automatic actuation function prior to reaching temperatures
'

which could affect their required function. Do you concur

with these statements?

I
A. (Love) Absolutely not. As shown on the actual postulated

I Farley design basis containment accident temperature profiles,

Figures 3 and 4, the automatic actuation signals using

terminal blocks will occur well within 60 seconds of the event

pipe break. For the MSLB, Figure 4, the only signal which is

used for automatic actuation occurring af ter 60 seconds is

'

based upon the containment wide range pressure instrument

I
'
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I
loops. However, these instrument circuits have no terminal

blocks located inside the containruent.

Dr. Jacobus states that thermal lag is not a valid concept for

determining the qualified performance of terminal blocks based

again on the SAND 03-1617 moisture film effect. The only

technical evidence which Dr. Jacobus offers to support his

assertion is a reference to Figure *.:5, at page 45, of SAND 83-

1617. I am not sure that this curve, due to its time scale in

I 0.5 heur increments, shows anything relative to the first 60

seconds of the transient. However, on page 42 of f /.?' 3-1617,

first full paragraph, the concept of thermal lag as it relates

to the test chamber terminal h3ock is described and

acknowledged. It appears that the correct figure showing the

thermal lag in SANDB3-1617 is Figure 28 on page 50 of the

report, as described on page 42 -- not Figure 25 as referenced

by Dr. Jacobus.

I
Q118. In the same Q/A of hit; Rebuttal Testimony, at page 43, Dr.

Jacobus also challenges the idea of taking credit for thermal

lag during pre-peak LoCA conditions based on his illustration

of the instantaneous formation of a moisture film. What is

your responce?

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

breathing moist air on a cold window, that a moisture film
I

-188-
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I
I forming on a terminal block will result in a significant

reduction in the block IR regardless of the temperature of the

block. This is ridiculous and totally unsupportable by the

| results of SAND 83-1617.

SANDB3-1617 clearly indicates that the IR is temperature-

dependent. Breathing on a cold terminal block may result in

a moisturc *ilm on the block, but will not result in

significant IR reduction. There is no data in SANDB3-3617

without thewhich would indicato that a moisture film --

presence of significant temperature -- is a valid concern.

I Q119. Again in the same Q/A, this time on page 44, Dr. Jacobus ,.l*.s

up on the figure of 5 minutes from Attachment 2 to the JCO

(APCo Exhibit 59), o letter from Westinghouse. Has he drawn

a proper conclusion?

I A. (Love) No. The Staf f refers to Attachment 2 to the JCO (APCo

Exhibit 59) indicating that, 5 minutes into the event, the

LOCA conditions have already passed the peak temperature. The

reference to 5 minutes in the Westinghouse portion of the JCO

is to the length of time required after event occurrence for

- sall break LOCAs and gall break MSLBs. As these small break

events do not result in the worst-case design basis

containment accident profile, including temperature, they are

not the basis for qualification. Small break LOCAs and MSLBs

-189-
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I
result in less severe accident transients and will not yield

the containment peak temperatures or profiles indicated by

71gures 3 and 4.

I
E. Miscellaneous

I
Q120. To wrap up this aspect of the topic, I want to turn to a few

additional miscellaneous aspects of the Staff's Rebuttal

Testimony. First, in Q/A 28, at pages 36-27, Mr. Jacobus

infers that we should have used the Phase I SAND 83-1617 test

data for the GE CR 151B and States ZWM terminal blocks in the

JCO. Do you concur?

I
A. (Love) No. The basis for not using the Phase I data was

explained in Attachment 1 of the JCO (APCo Exhibit 59, Bates

0064086-0064089), and was also verbally presented by me in

great detail at the November 25, 1987 meeting in Atlanta. It

was, and still is, our position that the SANDB3-1617 Phase II

First DBA test data for the GE EB-25 terminal blocks was
I correctly applied and justifies our 1987 approach to

instrument terminal block functional qualification.

The Phase I testing yielded lower (or more conservative) IR

results than the Phase II testing. However, this data was

overly conservative an ' not realistic for the Farley-specific

applications. Rather than repeating all of the reasons again,

-190-
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I will refer to Figures IR-1, IR-2, and IR-3 to provide

additional clarification of my basis for using the Phase II

DBA data.

I on Figure IR-3, I have plotted both the Phase I and Phase
II(2) IR vs. temperature curves for a GE EB-25 teruinal block

in this figure. Plots (C) and (D) depict tne IR vs.

temperature characteristic which results from the. Phase I

First DBA and Second DBA tests. Plots (A) and (B) show the

results of the Phase II(2) First DBA and Second DBA tests.
From these plots of the IR vs. temperature data for the same

type terminal block (CE EB-25), it is obvious that the Phase

I test produced much more conservative IR data than the Phase

II(2) test. "More conservative" meaning lower values of IR

vs. temperature.

I
The Phase II First DBA profile was used for the Alabama Power

company JC0 (APCo Exhibit 59) nince it was very conservative

in relation to the Farley large break 14CA and MSLB profiles

(Figure 3 and Figure 4). A review of the Phase I First DBA

test plots for each type of terminal block -- on Figures IR-1,
IR-2 and IR-3 -- shows that for temperatures lens than 150 * C,

the States ZWM and CR-151B terminal blocka both exhibit a
better IR vs. temperature characteristic than the GE EB-25

block ("better" meaning that IR recovers to a higher value as

the temperature decreases) . In fact, the States ZWM block

-191-

,

.c

_ _ __



- - - ____ _ - _ _ _ _ _ _ - _ _ _ _ - _ _ ______ _ _ _ _ _

'I
exhibits a better IR vs. temperature characteristic than the

GE EB-25 blocks over the complete test temperature cooldown

from 175'C to 95'C. Therefore, it appeared reasonable in my

engineering judgment to conclude that, if a States ZWM or GE

CR-15)B terminal block had been included in the phase II

testing, they would have also provided superior IR vs.

temperature performance to that of the GE EB-25 terminal block

which was tested during Phase II. It was this engineering

judgment that resulted in the 1987 decision to use the GE EB-

25 Phase II(2) First DBA IR vs. temperature characteristic

profile for the Alabama Power Company JCO. ( APCo Exhibit 59) .

In the Staff's Rebuttal Testimony, Q29 and Q45, the Staff is

questioning the meaning of my statement regarding the SAND 83-

1617 Phase II, Third DBA test data. The meaning of my

statement is quite clear. By the time the GE EB-25 terminal

block (TB9) had been exposed to the Third DBA, it, as well as

the associated test conductors, were degraded to the point

that they could no longer recover IR with decreasing

te!nperatures. I did not plot the Third DBA IR vs. temperature

plot, but a review of the test data on pages 174 and 175 of

the SAND 83-1617 report will verify this statement. A

First D.A and Second DBA, and theBcomparison of the Phase I

Phase II First DBA and Second DBA plots on Figures IR-1

through IR-3, will depict the degradation effects of

successive DBA simulations on the tested blocks and testI
-192-
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conductors. A complete review of the SAND 83-1617 report

(Staff Exhibit 73) will substantiate the conclusion I haveI expressed regarding the meaning and significance of the test

data. (S_gg Staff Exhibit 73, at pages 33, 52, 94, 112, and

237).

I
Based upon all of the above, the SAND 83-1617 data for the GE

EB-25 terminal block recorded during the Phase II First DBA

supports the qualification of States ZWM and GE CR-151B

tr minc1 blocks for the Parley-specific design basis accident

profiles.

Q121. The NRC Staff, in their Rebuttal Testimony (Q/A 26-27, at

naqos 32-24), has also expressed for the first time a list of

new f a 113rs which they clain needed to be considered in the

1987 basis for instrument terminal block qualification. Are

these factors relevant to the 1987 functional qualification of

the instrument terminal blocks?

I A: (Love) No, they are not. One example ic the warnings on ERPs

that Dr. Jacobus refers to in Q/A 27 on page 34. These

! factors -- including the warnings -- are only relevant if the

terminal block would not have been able to meet the 1987

| Westinghouse functional performance specification of SES ohms.

It has been, and continues to be, our contention that the
1

instrument terminal blocks were capable of meeting (and in
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I
1

fact exceeding) this functional performance specification.
Therefore, no changes to the 1987 ERP values were necessary.

As is clear in the excerpt from the JC0 (APCo Exhibit 59)

cited by Dr. Jacobus on page 34, SE5 ohns was the acceptance

criterion. Our terminal block irs were greater. The warnings

and other considerations listed by Dr. Jacobus were not

necessary or relevant.

I
9122. Dr. Jacobus, in his Rebuttal Testimony (Q/A 43, at page 51,

and Q/A 44, at page 52) provides his opinion of what you

testified to regarding the single value of 2E4 ohms contained

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

you concur with his opinion?

I A. (Love) The Staff is attempting to draw an inference that an

IR value of 2E4 ohms means the GE terminal block is

unqualifiad. In my oral testimony (Tr. 1123-1126), I

concluded by saying that the single value of 2E4 ohms recorded

in the GE Test Report (APCo Exhibit 58) was sufficient.

" Sufficient" in this context meant that it was not an abnormal

value of IR for the peak test temqqr3ture experienced. The IR

value meant that the block was not damaged by the peak-te

temperature and, thus, could be expected to recover IR

performance as the temperature decreases. This position la

also supported by the SAND 83-1617 test data for the GE

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

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

conditions.

I
Q123. Dr. Jacobus, in his Rebuttal Testimony (Q/A 5, at page 6), is

taking credit for clearly and conclusively demonstrating in

the November 1987 meeting that IR was not related to

temperature as indicated in the JCO. Do you agree?

I A- (Love, Jones) No. This sireply does not reflect what

occurred. In his Rebuttal Testimony, Dr. Jacobus also implies

that this was the reason that Alabama Power Company planned to

replace the instrument terminal blocks. (Please refer to
Sections I, II and II7 of the JCO (APCo Exhibit 59)). As is

clear therein, Alabama Power Company chose to replace the

terminal blocks to remove the point of contention, because the

Staf f could not understand, or would not accept, our approach.

I
F. Similarity Evalgad on Aragments

I
Q124. Another topic of the Rebuttal Testimony is the analysin of

similarity between the connectron NSS-3 block tested by CONAX

and the States and GE terminal blocks at issue. (S_eg Rebuttal

Testimony, Q/A 20-25, at page 27-32.) Are you familiar with

this similarity evaluation?

I
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I
A. (Love) Yes. We developed a documented similarity evaluation

of the terminal blocks to support our 1987 approach to the

instrument accuracy issue. It was included in EQ Action Items

018 and 067. (ApCo Exhibit S2). We discussed it in our

Direct Testimony, pages 114-15.

I
Q125. One of the differences between the Connectron block and the

GE/ States blocks that you addressed in Direct Testimony was

material differences between the blocks. Why did you address

this?

A. (Love) Dr. Jacobus offers curious testimony on this point.'

He disavows knowledge of alleged material ditforences.

However, we only addressed this point because the Staf f raised

it in their own order imposing the civil penalty. (Staff

Exhibit 3, Appendix A, at page 25). I gather from this that

Dr. Jacobus never read or supported the Order.

I
In any event, material differences should not be important to

Dr. Jacobus. The block material, according to Dr. Jacobus, is

irrelevant to leakage currents due to the predominant effect

of ionic conduction in the exterior moisture film (a theory

and hypothesis he supports for terminal blocks) . (Rebuttal

Testimony, Q/A 22, page 29).

I
I
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Q126. The major problem Dr. Jacobus seers to be standing by now

regarding the similarity evaluation is the issue of spatial
separation between the poles of the terminal b;ocks. Can you

address his Rebuttal Testimony on this point?

A. (Love) Yes. Dr. Jacobus asserto that we "did not consider

that the step design (of the Connectron HSS-3). .

effectively increases the distance between adjacent

t e rmin a l s . '' We certainly did consider this factor and

concluded that it was not significant Lqr .the blocks i|Lt issue.

(Ep_g Direct Testimony at page 115). The basis for my

conclusion was that the spatial separation -- including both

the horizontal and vertical separation -- is simply not very

different for these terminal blocks.

I
Dr. Jacobus uses an extreme example of a terminal block with

a one foot vertical step between poles. While this is

'ef fective to illustrate a theoretical point, it has no bearing

on our terminal blocks. The dimensions of the blocks at issue

are significantly smaller than Dr. Jacobus's example, and all

are ef fectively similar notwithstanding the step design of the

Connectron NSS-3.

I
In the similarity analysis which I prepared to compare the

Conny, tron NSS-3 terminal blocks to the other plant-specific

terminal blocks, including States ZWM/NT and GE CR-151B blocks
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( APCo Exhibit 52), I prepared a tablo, on page 3 of 4, showing

the center-to-center pole spacing of each block and other

relevanc physical factors. In this table for the Connectron

block, I indicated the center-to-center spacing as 0.320

inches, whie is the correct dimension from a plan view. Also

included in the similarity analysis was Attachment 3, which

provided electrical, dimensional, and physical information for
,

the Connectron block. All of this information supportd my

conclusion that the three types of blocks at issue were

similar.

To address Dr. Jacobus's testimony here, I will use

dimensional information from the similarity analysis and

explain why the step arrangement is of no significance.
Figure 5 is a diagram which depicts the Connectron NSS-3 block

in plan and end views. The spacings are shown, considering

both horizontal and vertical dimensions. The vertical spacing

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

I

I
/

I
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I
As shown on the figure, the separations between terminals,

considering the stop design, range from 0.50 to 0.67 inches.

These spacings are comparable to the center-to-center spacings

of States NT/ZWM and GE CR-151B terminal blocks (0.6250 inches 1

for the States, and 0.5625 inches for the GE) . Therefore, the

terminal blocks are dimensionally similar.

As an engineering matter, this dimensional similarity is not

a surprising matter. All of these terminal blocks are rated

at 600 volts. The voltage of a terminal block will dictate

the required physical spacings. The step design of the

connectron block was intended to create a smaller overall

terminal block with the same voltage rating (and similar

terminal-to-terminal spacings).

0127. In the Staff's Rebuttal Testimony, on pages 30-32 (Q23 and

Q24), additional new issues regarding similarity of- GE,

Connectron and States terminal blocks are raised. .re any of\

these new similarity issues relevant?

I
A. (Love) Dr. Jacobus, in his answer to Q23, is pointing out

that the GE and Connectron blocks are molded as a single piece

of insulating material, barriers and all. He is noting that

in contrast, the States terminal block is a sectional block.

I
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I
Next, he indicates that differences such as these were not

addressed in the similarity analysis.

The Alabama Power Company sin 11arity analysis to which he is

referring (APCo Exhibit 52) did not repeat this analysis,

which was already performed in SAND 83-1617. The States

terminal blocks (sectional blocks) were indicated on page 52

of SAND 83-1617 to have exhibited among the highest measured

terminal-to-terminal insulation resistances of any terminal

blocks tested. This is also evident by reviewing my Figure

IR-1 in comparison to Figure IR-2. Because this sectional

block was shown by Sandia to be the best from a performance

perspective, it is completely unnecessary to demonstrate

similarity to molded blocks with lower IR vs. temperattare

characteristics.

,I
In the answer to Staf f Rebuttal Question 24, Dr. Jacobus again

expounds on the danger of drawing similarity conclusions

regarding terminal blocks which are to be operated near their

performance limits and states that subtle dif ferences between

blocks can make a dif ference. Dr. Jacobus is being very vague

about what should and needs to be evaluated for a similarity

analysis. Nonetheless, I believe that performance is the

final proof of similarity. The IR vs. temperature data

contained in SAND 83-1617 confirms s'milarity of performance

for the GE and States terminal blocks. The data shows that
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I
their performance is very similar, with the States block being

superior to the GE block. A review of the IR vs. temperature

plots for the Phase I, First DBA and Second DBA as shown on

Figures IR-1, IR-2, and IR-3 show this performance similarity.

Also, for the specific design basis event temperatures where

performance is important, similarity between the Conax

terminal block IR (1E7 ohms) and the GE terninal block, IR was

demonstrated in proceeding testimony.

I
G. Mr. DiBqnedetto's Testimony

I
Q126. Mr. DiBenedetto, have you read the Rebuttal Testimony of Dr.

Jacobus and Mr. Luehman with respect to the Staff's concerns

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

A. (DiBenedetto) Yes, I have read the referenced testimony. I

have many comments and opinions relating to the new testimony.

However, rather than address the testimony point by point, I

think it is more relevant and beneficial to describe the

circumstances relating to the use of terminal blocks in the

Parley Nuclear Plant instrument circuits and how qualification

fcr the intended function is attained and concluded.

I
Firrot , statements made by Dr. Jacobus allude to an assertion

that Alabama Power Company never identified at what

temperatures the blocks would operate. The Company's position
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I
that the blocks would perform their intended function prior to

exposure to the design basis event simply indicates that their

function is completed during their normal operating

temperature environmental range (typically 80 - 140*F). The

Reactor Protection System is designed to monitor critical

parameters of reactor operation (i.e., pressurizer level,

reactor water level, containment pressure, steam generator

g water level, etc.) all of which sense changes and are pre-set

(safety limit setpoints, trip setpoints, pump actuation, valve

closure, etc.) to perform a function when one or more of the

setpoints are sensed. The circuitry and logic is redundant

and complex and not an issue here. Upon sensing a rapidly

changing parameter (n, loss of level, increase in

containment pressure, increase in radiation, etc. ), the logic

system initiates a protective feature. The protective

features range from containment isolation to activation of

containment spray in the case of a LOCA. All of these actions

occur within the first few seconds of the event, well before

the peak environments are reached.

I
once these actions have been accomplished, the tenninal blocks

are not required nor are the instruments. Ilowever, since the

instruments and terminal blocks will experience exposure to

the " harsh" or elevated environments, assurance must be

provided that they will not fail in a manner detrimental to

the safety of the plant. Terminal blocks have been tested

I
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.

more thar any other piece of electrical equipment. One fact

that is evident and obvious from all the testimony proffered

is that the terminal blocks did not exhibit any permanent

damage. Additionally, the terminal blocks exhibited a

I recovery of electrical capability ac environmental conditions

subsided.

9129. What is the import of these observations?

I A. (DiBonedetto) These observations basically support the

conclusion that during the short term ( h , onset of the

accident, first few seconds), the terminal blocks are not

challenged. During the time period when the reactor

protection features are performing their functions

automatically (h, the injection phase of accident recovery

where no operator action is required or permitted), the

terminal blocks will experience and be exposed to accident

| environments and their electrical properties will be

diminished. However, as previously stated, the terminal

blocks as well as the instruments do not have any function to

perform. They just must not fail. Ample terminal block

testing demonstrated that they do not fail. (In fact, this

was well documented in the report I provided to Dr. Jacobus

during the November 1987 inspection.) The testing of the

individual instruments demonstrates that they do not fail.

Instrument testing h,s demonstrated that during the onset of
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I
the accident, the time they are required to function, their

accuracy remained within the specified band of ist.

During long term cooling, defined as the operational period

where coolent injection has been terminated and switched to

coolant recirculation, post 'ident conditions require

monitoring. This is a time in he accident scenario where

containment temperatures and pressures return to near normal

conditions. Observations of terminal block behavior during

I testing show that the blocks recover and very little leakage
current is observed (e.rt. , insulation resistance values return

to near normal). The instruments associated with these
circuits have demonstrated, through testing, that thny also

perform as intended within specified accuracy limits (idh ,

post-accident accuracy 125%). Functioning during peak 14CA

conditions is not required. The instruments and the terminal

blocks must not fail and must be capable of functioning in the

post-accident long term recovery period. These f eatures ht ;'e

been demonstrated.

Q130. Do you have a perspective on Dr. Jacobus's use of a qualifying

temperature drawn from the SCEW sheet?

I
A. (DiBenedetto) Yes. He is avoiding the real issue here. The

SCEW sheet is not, contrary.to statements by Dr. Jacobus, a

basis for the qualification of the equipment. It merely
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I
presents the conditions that the equipment will experience and

the conditions to which it was tested. Similarly, the report

I prepared relating to the tested terminal blocks mentioned
above was prepared not to show qualification, but instead to

demonstrate that our views and conclusions on the

g survivability of the blocks were indeed supported.

Q131. IN Be 47 is reported by the Staff witnesses to have put

utilities on notice relating to the concerns about using

* terminal blocks in instrument circuits, can you comment on
I

this?

A. (DiBenedetto) Yes, IN 84-47 (Staff Exhibit 48) did indeed

present the NRC's concerns relating to the use of terminal

blocks in instrument circuits. It also suggested three steps

that a concerned utility could take to rectify the situation

if a significant problem with leakage current was determined

to exist. The Staf f is also correct in pointing out that most

utilities replaced terminal blocks with splices as a result of

reviewing IN 84-47 and performing their own evaluation.

s. However, Alabama Power Company, in its evaluation, segmented

their use of terminal blocks and determined, as stated above,

that leakage current effects, at the time of the terminal

block usage in the Farley-specific accident scenario, was not

a concern. IR values were within acceptable criteria and were

factored into the loop calculations for inclusion in ERPs.
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I
H. Conclusions

I Q132. Do you have any additional conclusions on this issue?

A. (Love, Jones) Yes. The NRC Staf f is basing a " clearly should

if nothave known" finding on the issue extensively --

completely -- on IN 84-47. However, as discussed above, this

completely ignores the 1985 basis for qualification of

terminal blocks in instrument circuits at Farley Nuclear

Plant. That basis was documented (APCo Exhibit 20) and

accepted prior to the deadline -- in full awareness of the

issues that were involved in IN 84-47. This is simply an

evolutionary issue we should not be debating today in the EQ

enforcement context.,

As we have explained, the Staff's position today is taken in

complete disregard for both the technical and regulatory

context of this issue in 1984 and 1985. Dr. Jacobus and Mr.

Luehman simply weren't there. Nobody else from the NRC Staff

has even acknowledged reviewing the Sandia data post-deadline,
- much less pre-deadline.

From our perspective, Dr. Jacobus, an NRC contractor, staked

out a singular position on the issue at the 1987 inspection.

As a result,.we developed the JCO in the short time after the

inspection, before the November 25, 1987 meeting. However, he
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would not accept our position in the November 1987 meeting

either, or at any subsequent time. NRC Staff management has

never stepped in to allow an impartial, objective review of
the issue, including at the November 1987 neeting. We believe

I our technical position would be validated by such a review.

Moreover, the technical dispute that arotee in 1987 was

certainly not one we clearly could have known or anticipated
w

{ prior to November 1985, and the data does not support a

violation.

IN 84-47 was based upon the Sandia testing and summary reports

discussed above. A thorough review of that data shows

| conclusively that our 1987 qualification basis was a valid

basis. The Sandia data, therefore, does not support a

violation -- much less a " clearly should have known" finding.

Our review presented here conclusively demonatrates the lackII

of merit to the Staff's technical position. This cannot be

dismissed as some "after-the-fact" analysis. What we have

done here is explain again the position we took in 1987. Our

pre-inspection analysis existed, was documented, and was valid

-- as confined by the Sandia data adopted by the Staf f.

' I
|I
|

I
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I
VI. LIM HQEQUE_MQIQR OPERATOR 81 T-Drains

Q133. Mr. William Levis has prepared Rebuttal Testimony on behalf of

the NRC Staf f concerning T-drains in Limitorque motor operated

valves (MOVs). Are you familiar with it?

I
A. (Sundergill, Jones, DiBenedetto) Yes.

I
Q134. What is the purpose of your Surrebuttal Testimony on this

iscue?

I
A. (Sundergill, Jones, D13enedetto) Our testimony responds to

the concerns and issues raised by the Staff in its Rebuttal

Testimony regarding T-drai..s. We disagree with Mr. Levis'

conclusions on this issue regarding violations of

envj-mmental qualification requirements. We believe, as

before, that the MOVs at the Farley Nuclear Plant were

qualified even if T-drains were not installed.

Q135. In general, why do you disagree with the Staff's conclusions

concerning the environmantal qualification of Limitorque Movs

at Farley without T-drains?

I
A. (Sundergill) The Staff's conclusions primarily are based on

| their assertion that Limitorque Test Report 600198 (Staff

Exhibit 52), which tested actuators without T-drains for a
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seven day accident duration, cannot be extended to encompass

the Farley accident duration. As more fully enplained below,

it is my opinion that this test can be extended to cover the
-

Farley accident duration.I
-- Q136. According to Mr. Levis, Test Report 600198 f.s not acceptable

for MOVs with an operating requirement that exceeds seven

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

A. (Sundergill) I do not believe that Mr. Levis is correct in

his assessment. This disagreement is, in my opinion, the

heart of the matter. If it is demonstrated that Test Report

600198 envelopes the Farley parameters, the three Hovs per

unit in question were qualified. I contend that Test Report

600198 has sufficient temperature margin to demonstrate that

it would cause the equivalent degradation to the actuators as

would a lower temperature exposure for a longer period of

time.

-- Q137. Let's begin with Test T 9 ports 600456 - (Staff Exhibit 53) and

B0058. (Staff Exhibit 54). Mr. Sundergill, in your prior-m
.g

testimony, you state that "(i]nstallation of T-drains" is not

evident in either report. (Direct Testimony, at pages 184-

85). I?r. Levis disagrees with that statement. (Rebuttal

Testimony, at page 3). How do you respond?

I
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A. (Sundergill) My statement may have been imprecise but it was

not wrong. I meant to explain that there was no indication in

l'aiA. Report 600456 (Staff Exhibit 53) that I'-dra ins were

installed in that test, and that there was no indication in

B0058 (Staff Exhibit 54) that T-drains were installed in the
600456 test. Even though B0058 in of ten referred to as a test

report, it is a summary document providing overall guidance

for the Limitorque test program. Test Report 600456 is the

actual test in question, not B0058 - and Test Report 600456

I' includes no indication that T-drais n 'e installed.

I
Mr. Levis is correct that there is a mention of T-drains in
B0058. However, he is parhaps being equally 4- precise in his

language since he apparently reads more into the T-drain

reference in paragraph 6.0 of B005o than I do. That paragraph

states:

6.0 pfSIGN LIFl

The inside containment and outside
containment actuators are of the
sace basic design and constructionI with some dif ferences in material to
permit the actuator to withstand the
more severe containment chamber DBEI conditions. These differences
consist of use of different phenolic
insulating material for the

I switches, a special motor insulation
system, Viton seals instead of Buna
N, elimination of all external
aluminum parts and the use of 'T'

drains and grease relief valve to
accommodate the extreme temperatures
and pressures of containment DBE

I environrents.
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(Staff Exhibit 54, at page 30) . Mr. Levis may believe that

the simple listing of component differences irplies that T-
drains were included in the 600456 test, but I do not.

Mr. Levis further states on page 3 of his Rebuttal Testimony

that the language in paragraph 6.0 of B0058 "specifically uses

the term ' chamber,' which any reasonable engineer would take

to mean the test chamber used in qualifying the MOVs. " I

believe that a reasonable engineer would not interpret that

one word out of context. The phrase Limitorque used is

" containment chamber," not simply " chamber." In my opinion,

-

the phrase " containment chamber" refers to the containment of

a nuclear power plant -- not an autoclave in some test lab.

I also base my opinion on a review of the entire context of

the statement by Limitorque. The referenced discussion

centers on design differences between actuators used inside

containment and those used outside containment. The

differences exist because the inside containment actuators are

exposed to more severe conditions than would be actuators

installed outside containment. It is unreasonable to assume

that Limitorque meant that it was building actuators strictly
,

for test purposes or strictly for installation inside a +.est'

chamber.

||
! I
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.

Therefore, I reiterate that B0058 does not implicitly or

explicitly state that testing was conducted with or without T-

drains.

I
Q138. What about Test Report 6001987 (Staff Exhibit 52). As Mr.

Levis recognizes on page 3 of his Rebuttal Te-timony, it was

conducted without the installation of T-drains. Did Test

Report 600198 address all Limitorque MOVs at Farley?

A. (Sundergill) In my opinion it did, as explained in response

to A162 on pages 183-85 of my Direct Testimony.

Q139. But in reaching your conclusion, aren't you relying on

Arrhenius techniques to extrapolate the results of Test Report

600198 for a thirty day, post-LOCA period?

I
A. (Sundergill) Yes, in part, but also on engineering judgment.

The Arrhenius methodology is a means of accelerating the

chemical and physical reactions which are part of the aging

process. By using this methodology, it can be shown that

testing a piece of equipment for a short time at a high

temperature is equivalent to it experiencing a lower

temperature for a longer period of time. The question raised

by Mr. Levis is based on his concern about extending the

Arrhenius methodology to accelerate the effects of moisture

degradation.
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I
In the 600198 testing of the Limitorque actuators without T-

drains, presumably moisture accumulated inside the motor

housing. The report did not include any indication of whether
~

or not moisture had accumulated in the motor housing during ,

the test. If there was none, the need for a T-drain is

precluded altogether. However, the presence of moisture was

3 presumed in order to be conservative in the analyr.is.

I _

Any moisture that was present in the motor housing during the

test would have been at or about the temperature and pressure

recorded for the actuator. The actuator was tested for the

initial transient conditions which envelope the Farley LOCA

profile for the first 24 hours. For the remaining six days of

the test, the actuator was maintained at approximately 250'F

and 15 PSIG. (See APCo Exhibit 121, the pages showing the

relevant test data for the 600198 testing; these pagcc from

I
.

the test report were inadvertently missing from the full

600198 report admitted into evidence as Staff Exhibit 52.) By -

ccuparison, over the same period of time, the Farley LOCA

profile is ramping down from approximately 140'F to

approximately 120'F and the pressure is constant at

approximately 5 PSIG. Therefore, the test conditions envelope

the Farley profile for the first day and are significantly

more severe than the postulated conditions for the next six

days.

I
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Based on my engineering judgment, moisture at 250*F and 15

PSIG for 6 days would have at least as significant an impact

on the' actuator components as would the same amount of i

moisture at 120*F for 32 days. The 32 days is based on the

overall duration of 33 days minus the initial day which

contained the transient and peak conditions. My judgment is
I. further bolstered by noting that the electrical insulation

used in the actuator exposed to the 600198 testing is not as

good as that used at Farley. St, in summary, I believe that

the 600198 testing at elevated levels using inferior

electrical insulation is sufficiant to encompass the

I postulated accident at Farley.

I
I note in passing that it is likely that this same reasoning

has been enployed by the Staff for Limitorque Test Report .

600456. (Staff Exhibit 53). This report documents a 30-day

accident test on a Limitorque actuator with T-drains

installed. In paragraph 4.7.1 (page 26), it states that the

" stator and rotor showed little evidence of corrosive build-up

and no evidence of physical damage. The end bell was

pacticularly clean with little evidence of water." Note that

"little" evidence of water suggests that at least some

evidence of water was present. Thus, for the period of the 30

day test, there was some moisture in the Limitorque actuator.

Nevertheless, this test has been accepted by Staff for other

plants with postulated accident durations in excess of 30
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days. Thus, the Stif f has tacitly acknowledged that moisture

degradation effects may be extrapolated. If one test can be

extrapolated, so can another.

I
(DiBenedetto) Let me add that extrapolation of data has

routinely been used in aging studies to extend a test duration

to encompass a required test duration (as discussed in the

testimony on V-type splices). Additionally, EPRI NP-1558, "A

Review of Equipment Aging Thee y and Technology" (September

1990) -- an industry-accepted aging document -- suggests that

extrapolation to extend life beyond that to which it was

tested is permitted and justifiable provided that excess

margin is available and the r..agnitude of extrapolation is

reasonable. Reasonable, however, is not quantified. In my

;I opinion, in the present context, the use of excess margin from

the 7-day test is reasonable to extend the qualification by a

factor of a little more than four times.

Q140. It is Mr. Levis' tentimony that "certainly moisture is going

to affect the performance of an electrical piece of

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

- A. (Sundergill) No. There are certainly items of electrical

equipment which are properly constructed to withstand the

effects of moisture. Electrical cable is one example which

immediately springs to mind. Another more immediate example

I
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is in the case of the Limitorque 600456 test where it states,

in paragraph 4.7.1 (page 26), that there was "little" evidence

of moisture intrusion. Even though the actuator had been

sprayed with water during the test, and some (albeit "little")

had gotten in, the performance of the actuator was not

affected.

'

Q141. Before leaving the issue of moisture effects, Mr. Levis

alleges that Mr. DiBenedetto's testimony is " misleading in

I that he states that he is ~ unaware of any (MOV) failures

without stating basis [ sic) for his conclusion." Rebuttal

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

A. (DiBenedetto) Mr. Levis is referring to my Direct Testimony

in response to Q160 which asked, in total, "(a]re you aware of

any failurces that can be attributed to moisture in the

Limitorque?" I responded that "I am unaware of any failure

reported in the industry where the Limitorque motor operator

failed because of moisture intrusion." (Direct Testimony, at

page 160). Quite frankly, I do not know what kind of basis

Mr. Levis wants in support of my response. His own Rebuttal

Testimony, page 2, supports my response and is similarly

devoid of basis: "I am not aware of any test to either support

use of Limitorque motor valve operatcrs without T-drains in a

long term post LOCA environment or that shows failures of

Limitorques without T-drains in that environment."I
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Q142. On page 181 of your Direct Testimony, Mr. Sundergill, you

testify that the T-drain issue " clearly evolved after the EQ

' deadline" of November 30, 1985. Mr. Levis disagrees, however,

and purports that he is " aware of several sites where this
I- configuration attribute was checked prior to the deadline."

(Rebuttal Testimony, at page 5). How d> you respond?

A. (Sundergill) In support of his disagreement with my

statement, Mr. Levis identifies only one utility that, prior

to the deadline, planned to verify the presence of T-drains.

He also states that the unnamed company which previously

employed him looked at them. The first fact is hardly an

indication that the NRC Staff considered the absence of T-

drains a violation. In fact, as we discuss below, prior to

the ceadlina, the NRC was inconclusive on the issue. Also, I

have no way of knowing what environmental conditions were

involved in that plant application.

Mr. Levis' latter example is not even an NRC action. Again,

I cannot speculate on the rationale underlying the company's

position. I believe that Mr. Levis' examples serve only to

bear out my contention -- the icsue of T-drains evolved af ter

the EQ deadline. The genesis of the issue may pre-date the

deadline, but its evolution (e,o. , the Staf f taking a position

on the issue) transpired after November 30, 1985.

I
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I
Q143. Mr. Levis also rejects the statement on page 127 of Mr.

DiBenedetto's Direct Testimony that "the fact that taa T-drain

issue was cited at 21 different utilities demonstrates that
issue was not a concern of many reasonable and prudent

engineers." (As paraphrased by Mr. Levis, Rebuttal Testimony,

at page 5.) How do you respond?

A. (D1Benedetto) The 21 utilities I cite in my Direct Testimony
f

represent approximately half of all operating nuclear units in
I the United States. This is most certainly indicative of what

known or clearly should have been known regarding this- was

issue prior to the deadline. On this basis, and in accordance

with the testimony of Mr. Luehman and Mr. Potapovs at the
9

February hearing (Tr. 306-316), Alabama Power Company is not
,

an outlier. One of the primary reasons why so many utilities

were not concerned about the issue is because the NRC Staff,

in IN 83-72 (Staf f Exhibit 55), declined to identify the issue
,

as a safety concern.
-

Q144. But Mr. Levis has testified that the industry was first

notified of the T-drain issue in IN 83-72. (Tr. 606). Are

you familiar with that document?

I
A. (Sundergill, Jones, DiBenedetto) Yes.

I
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Q145. Could you please summarize the portion (s) of IN 83-72 relevant

to T-drains?

A. (DiBenedetto) On page 126 of my Direct Testimony, I explained

that, although IN 83-72 (Staff Exhibit 55) contained a brief

discussion pertinent to T-drains, it did not conclude that a

potential problem existed.

(Sundergill, Jones, DiBenedetto) IN 83-72 only stated that, at

the titne, it was unknown whether the existence of drain plugs

or the orientation of the drain hole was essential to proper

MOV operation or was in conformance with the qualification

tests. Clearly, the NRC was unable to determine the impact,

if any, on the operation or qualification of a motor operator

without T-drains installed.

I
Q146. Pow did Alabama Power Company respond to IN 83-727

A. (Jones) In response to the Notice, Alabama Power Company

reviewed the qualification information provided by Limitorque,

as well as its own maintenance practices, in order to

determine whether the identified concern was applicable at

Farley. During Alabama Power Company's January 11, 1984,

meeting with the NRC Ctaff, we indicated that we would be

reviewing IN 83-72 to determine its applicability at Farley,

I.
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I
and concomitantly, whether any corrective action was

necessary. (Ec.c APCo Exhibit 20, Attachment 2, at page 6) .

This information notice again needs to be viewed in context.

In response to Alabama Power Company's request, Limitorque had

earlier, by letter dated October 13, 1980 (APCo Exhibit 122),

documented qualification of the Farley MOVs to their

qualification reports. Because Alabama Power Company had

purchased the MOVs directly from Lim! torque, and no

I modifications were performed by us, there was no reasonable

assurance that the MOVs remained qualified after review of IN

as discussed in my83-72. Keep in mind that IN 83-72 --

Direct Testimony at page 197 -- addressed a concern regarding

Limitorque MOVs not procured from Limitorque directly. Based

on Limitorque's assurances of qualification, the lack of

third-party involvement after original installation of the

MOVs, and the fact that Alabama Power company did not perform

- modifications without designer approval, Alabama Power Company

had reasonable assurance that the Farley Limitorque MOVs were

not impacted by IN 83-72.

I Furthermore, as Mr. Sundergill has explained, we ultimately

concluded that the Farley motor operators provided by

Limitorque had been qualified to Limitorque Test Report 600198

(Staff Exhibit 52), whic.h supported qualification of the

actuators without T-drains.
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Q147. Was IN 83-72 (Staff Exhibit 55) cited by the Staff in either
the August 15, 1988, NOV (Staf f Exhibit 2) or August 21, 1991,

Order (Staff Exhibit 3) as a basis for the T-drain violation
- at issue?

A. (Sundergill, Jones) No, not explicitly. It was not discussed

in the Staf f's Direct Testimony on the T-drain issue or in the

NOV. Although IN 83-72 is mentioned on page 12 of the Order,

it is not expressly correlated to T-drains. The first direct

correlation was provided by Mr. Levis in the hearing. (Tr.

606). This fact seems to belie the current argument that IN

83-72 provided such clear notification of a problem prior to

the deadline. The Staff did not ex,,ressly rely on it before

the oral testimony as a basis for a " clearly should have

known" finding.

I Q148. Based on your testimony regarding the content of IN 83-72,

should Alabama Power Company clearly have known of the alleged _

T-drain EQ deficiencies at issue prior to November 30, 1985?

A. (Sundergill, Jones, DiBenedetto) We don't see how Alabama

Power Company, prior to the EQ deadline, could have

interpreted IN 83-72 to mean that there were EQ deficiencies

at Farley Nuclear Plant due to the lack of T-drains in

Limitorque Motor Operated Valves. (Keep in mind that the

Modified Enforcer, ant Policy test is whether Alabama Power
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Company clearly should have known of the lack of

qualification.) The issue did not seem important to

Limitorque, in that they did not highlight it in their test

reports. As we discussed in Direct Testimony, the industry

position was that T-drains were not crucial to qualification.

I Evidence was presented to the NRC inspectors at the time of

the audit which verified that Test Report 600198 (Staff

Exhibit 52) was applicable to Farley. Moreover, in late-1985 \

and early-1986, the Nuclear Utility Group on Equipment
m

Qualification (NUGEQ) explored the T-drain issue as _ generic

industry matter. NUGEQ determined from Limitorque that Test

Report 600198 involved MOVs without T-drains and Test Report

600456 (Staf f Exhibit 53) involved MOVs with T-drains. Based

on that information, NUGEQ concluded in an April 1986 report

( APCo Exhibit 109, at page 7, footnote 3) that "[t]he omission
of T-drains in other situations will not necessarily prevent

proper actuator operation or violate environmental

qualification." The report further stated that the lack of T-

drains is acceptable provided "[t]he required environmental

parameters are bounded by other repc rts (e.g., 600198 .). .

which did not utilize T-drains." (Id.) During the Farley

inspection, Alabama Power Company provided proof to the NRC

inspectors that Test Report 600198 bounds the accident

conditions at Farley. (Ef_q Direct Testimony, at page 185).

I '
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I
- Therefore, it is our professional opinion that the Limitorque

_

MOVs installed at Farley were qualified as of November 30,

.

1985.

I
I
I _

I
I.

~

I
I
I
I
I
I
I
I
I
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I
VII. GEMS LEVEL TRANSMITTERS

Q149. Having read the Staff's Rebuttal Testimony, will you please

give the Board your perspective of the issues presented by
this alleged EQ d9ficiency?

I
A. (Jones) In my judgment, the issues are whether the GEMS level

transmitters were filled with silicon oil on November 30, 1985

and, if not, whether such a failure is an EQ problem or a

maintenance one. Alabama Power Company has previously filed

with the Board its report "on the level of silicone oil in the

GEMS level transmitters on November 30, 1985." That letter

says:

Despite an extensive review of the GEMS Level
Transmitters maintenance records, APCo has been
unable to determine definitively the levels of the
silicone oil in the transmitters on November 30,I 1985. The GEMS installation manual, however,
expressly identified the appropriate level of
silicone oil for the eight transmitters. APCoI believes that this installation manual was followed

-

at the time of installation because had the
appropriate level of silicone oil not been applied

I when the transmitters were originally- installed,
then APCo's quality assurance program or quality
control program should have discovered any
deficiencies: No evidence of any such deficiencyI has been found. Detween the date of installation
and November 30, 1985, there are no records that
would indicate that the level of oil had fallen
below the appropriate levels, with one exception.
APCo has discovered a May 16, 1985 Maintenance Work
Request (MWR), which indicated that one of the
eight transmitters did not have the appropriateI level of oil. The MWR says that the transmitter
was filled at that time to the appropriate level.
Other than the one transmitter reference in theI MWR, APCo cannot determine conclusively the level

.
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I
of silicone oil in the transmitters at the
deadline.

- Regardless of when the transmitter lost the oil, it appears to
be a maintenance problem, not an EQ one, for the reasons

stated in the Direct Testimony.

I
(Sundergill) Let me add here that Mr. Levis provides a very

general definition to the EQ program that simply ic not
contained in the applicable regulations: 10 CFR 59.49 or IEEE

323-1974. The requirements do not explicitly state anywhere

within their contents that maintenance of equipment is part of

an EQ program. While it is recessary to perform proper

maintenance in order for the qualification of the equipment to

remain valid, this necessity is not a regulatory requirement.

Q150. In the Staff's rebuttal testimony concerning GEMS level

transmitters, it claims that Mr. Sundergill has " changed his

testimony." (Rebuttal Testimony Concerning GEMS Level
-

Transmitters, at page 3). It says that in Mr. Sundergill's

written testitrony he states that the low levels of silicone

oil are attributable to "the four specific examples of

installation deficiencies;" (Rebuttal Testimony Concerns Gems

- Level Transmitters, at page 2) however, at the enforcement

hearing, he provided for the possibility of installation or

maintenance deficiencies as being potential sources of the

problem. Please respond to this.I
-226-
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I
A. (Sundergill) The full question and answer presented to me in

' the written Direct Testimony must be read and not taken out of

context. The question, Q185 on page 202 of uy Direct

Testimony, states in relevant part: "With respect to the four

suspect transmitters, you stated that the deficiency is more

properly characterized as an installation / maintenance issue

rather than an EQ issue." (Emphasis added.) This underlined
,

portion of the question refers to my responso to Q182 on page
,

201, in which I stated: "The first issue is an

installation / maintenance issue; not an EQ issue." The Staff

is not clear in its explanation of how I have " changed" my

testimony. Nevertheless, Staff Counsel's questioning of me

found in the hearing transcript on pages 1170-71 makes clear

that I do not know whether the low level of silicone oil is
,

due to a deficiency in the original application of the oil to

the transmitters or to a deficiency in the subsequent

maintenance of those four transmitters. My response is also

clear that I recognize the possibility that either
-

installation or maintenance could have caused the low levels

of oil. As a result, any allegation that I have " changed" my B

testimony is not supported.I
Q151. Based on the GEMS deficiency, the Staff draws some sweeping

conclusions about the overall EQ program at Farley. In

par; ular, Mr. Levis concludes that the "EQ program

requirements were not understood or implemented at the craftI
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I
level at the Farley plant." (Rebuttal Testimony, at page 4).

How do you respond?

A. (Jones) This is both untrue and unfair. Bob Berryhill and I

previously testified about the many hours, days, weeks, and
months which many people, including highly competent, skilled

craftsmen at Farley Nuclear Plant, devoted to complying with

s,
EQ requirements. To impugn the reputation of Alabama Power

'i Company's craft labor on such thin and unrepresentative
.g

evidence as four transmitters found ir. 1987, in low-oilg7
.

conditions, is over-reaching at best and, at worst, insulting.

Besides, Alabama Power Company's training program and QA/QC

program were NRC-approved. Moreover, the numerous, verl

favorable inspection reports, SERs, TERs, and other

correspondence received by Alabama power company during this

period belie the credibility of the Staff's current position

on Alabama Power Company's EQ program.

I
Q152. Were the low oil levels in the GEMS safety significant?

A. (Sundergill) As explained in detail on page 203 of my direct

written testimony, I do not believe that the low oil levels in

the transmitters have any safety significance. The GEMS level

transmf.tters provide only a redundant indication for transfer

from the injection to the reedcculation phase. Primary

indication for this transfer is provided from the Reactor
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Water Storage Tank level indication. The devices that provide

the primary indication are Class 1E items of equipment and are

located in a mild environment. Therefore, even under the

_

postulation that the GEMS level transmitters would fail in a

design basis accident, the primary indication system would be

unaffected.

Q153. What is your conclusion on this issue?'

I A. (Jones, Sundergill) We continue to maintain that. this issue

does not represent a violation of 10 CFR 50.49. Even if it

were, it is not a violation which Alabama Power Company

clearly knew or should have known of prior to the EQ deadline.

I
I
I
I
I

I
I
I
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I
VIII. PREMIUM RB GREASE

Q154. In the Rebuttal Testimony concerning Premium RB Grease in room

cooler and containment fan motors, Mr. Paulk identifies Staff

Exhibit 78, which is a Joy Manuf acturing document entitled

" Installation and Maintenance Manual: Series 800/1000/2000/

3000 Axivane Fans Adjustable Pitch Direct Connected Single and

Two-Stage Axial Flow Fans -- NP 408." Mr. Paulk claims that

this document was " identical or similar" to the manual he
reviewed during the 1987 inspection. Was NF 408 (Staff

Exhibit 78) in the Farley Nuclear Plant files during the 1987

EQ inspection?

I
A: (Sundergill, Jones) No. Alabama Power Company had the Joy

I Installation and Maintenance Manual NP 403 (APCo Exhibit 99)

at the time of the inspection, and not NP 408. Joy sent the

NP 403 manual to Alabama Power Company in 1975 for Unit 1 and
"

1976 for Unit 2 when the fan motors were initially shipped.

This NP 403 manual still remains in the Farley Nuclear Plant

files today. As a result, NP 403 is the manual that was

available for Mr. Paulk's review during the 1987 inspection.

Q155. On Page 3 of his Rebuttal Testimony, Mr. Paulk identifies a

" warning" contained in Staff Exhibit 78, which he claims

should have notified Alabama Power Company that Chevron SRI #2

was the only lubricant to be used in the fan motors. Could
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Mr. Paulk have seen such a warning on a Joy manual at Farley

- Nuclear Plant?

A: (Sundergill, Jones) Absolutely not. Since Joy never sent to

Alabama Power Company a copy of Staff Exhibit 78, there is no

copy of the HP 408 manual in the Parley Nuclear Plant files.

The Joy manual that is in the files, NP 403, does not contain

any warning that only Chevron SRI #2 may be used. Therefore,

Mr. Paulk's claim that he saw a Joy document at Farley Nuclear

Plant that warned against the use of any grease except Chevron

SRI #2 is simply in error.

Q156. On page 5 of his rebuttal testimony,. Mr. Paulk states: "APCo

Exhibit 99 does not mention nuclear or other special

applications, which Staff Exhibit 78 does, therefore, APCo

Exhibit 99 is not appropriate to use in analyzing

qualification." How do you respond to this conclusion?

I
A: (Sundergill) This is the first tine Mr. Paulk has asserted

that APCo Exhibit 99 (Joy manual NP 403) is not intended to

provide instructions for nuclear applications of the fan

motors. Because of Mr. Paulk's statement, I telephoned Joy to

determine the applicability of NP 403 to Alabama Power

company's nuclear application of the fan motors. Joy

confirmed that NP 403 was meant to be used in a nuclear
.

application and that it still applied to the motors used in
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I
Farley Nuclear Plant notwithstanding the fact that a different

manual (Staff Exhibit 78) had been prepared. Joy also

confirmed that they had no record of NP 408 having been sent|

to Alabama Power Company. Furthermore, Joy confirmed that it

knew in 1974, when it sold the fan motors to Alabama Power

Company, that the motors would be used in a nuclear

.

application. Joy's awareness that Alabama Power Company would

; use the fan motors in nuclear applications is also readily
_

apparer' from the Joy Nuclear Containment Axivane Fan

C .stor's Handbook, which was sent to Alabama Power Company

.

in 1974 when the fan motors were initially sent. (APCo

Exhibit 123) Enclosed with this Operator's Handbook is a copy

of NP 403.

Q157. On page 10 of his Rebuttal Testimony, Mr. Paulk complains that

Alabama Power Company provided no documentation to indicate

that Premium RB grease had not been mixed with the Chevron ST '

#2 grease in the fan motors. How do you respond to this
~

statement?

I
.

A: (Sundergill, Jones) The first time mixing of greases in the

Joy fan motors was raised as either an NRC Staff concern or a

basis for the civil penalty was December 20, 1991, when Mr.

PaulP. raised it in his direct testimony.2 Notwithtanding

I
2Mixing greases was raised with regard to Limitorque motor operators but the Staff has

| elected not to pursue enforcement action on this point.
t
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this newly voiced concern, Alabama Power Company has

experienced no incompatibility effects in the fan motors ID
fif teen years of Premium RB usace at Farlev Nuclear Plant.1

I
Furthermore, in 1987 Alabama Power Company submitted to the

Staff a justification for continued operation regarding the
use of Premiitm RB grease in the room cooler and containmentI'

cooler fan motors. Because neither compatibility nor m2xing
,

of greases was an issue at tnat time, Alabama Power Company
did not include any such discussion in the JCO. Had the Staff

in 1987 believed that mixing or compatibility were issues that

needed to be addressed in order to continue plant operations,
the Staff would have rejected the JCO. Instead, the Staff

accepted the JCo as providing reasonable assurance that
continued operation was justified. (Staff Exhibit 29).

: I
Q158. The Staff also raises the issue of Alabama Power Company's

-

failure to change out the grease "as required by the

manufacturer." (Rebuttal Testimony Concerning Premium RB
Grease, at page 9). Was there any such vendor " requirement"

in 1977 when Alabama Power Company changed to Premium RB?

A: (Sundergill, Jones) No. In fact, the document identified by
-

Mr. Paulk as " requiring" a specific procedure for changing out
-

grease was not even developed until 1980 -- three years after
_

Alabama Power Company changed to Premium RB grease in Unit 1.
_
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|

Moreover, that document (Staff Exhibit ~18 -- the Joy NP 408

manual) has never been sent to Alabama Power Company.

Additionally, we understand that the first time such a

" requirement" appeared in the Reliance containment couler far.

motor instruction manual was in Reliance manual B-3628-lQ
(APCo Exhibit 101), which was not issued until January,

four years after the__EO deadline and twelve years1989 --

af ter Alabama PoVer Company changed to Premium RB grease. The

Reliance manual B-3628-2 (APCo Exhibit 100), which Alabama

Power Company had in the Farley Nuclear Plant file in November

1987, contains po change out " requirements." Further, Mr.

Paulk's contention that a change out procedure is " required"

by the vendor is simply wrong. The change out procedure in

the Reliance manual B-3628-10 is presented merely as a " note"

and not as a " requirement" for maintaining qualification.

This " note" reads in part: " Mixing Tubricants is not

recommended due to possible incompatibility. . Care must
~

. .

be taken to look for signs of lubricant incompatibility, such

as extreme soupiness visible from the grease relief area."

(APCo Exhibit 101, Section IV, Routine Maintenance).

Notwithstanding that this " note" did not appear in the

Reliance containment cooler fan motor maintenance manual until

four years after the EQ deadline, to our knowledge, in the

fifteen years of Premium RB grease usage on these fan motors

at Farley Nuclear Plant, no such " extreme soupiness" has everI
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been seen, nor have any signs of incompatibility been

observed.

I
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13. CONCLUSION ,

E .Q159. Does_this conclude your testimony.

I
A. (Love, Sundergill, Jones, DiBenedetto) Yes. We hope so. To

be candid, since this ,nspection fir.- began in 1987, we have

noticed that the NRC Staf f is rarely satisfied with any answer

we give them. Each concern raised by them, and answered by

us, begets yet another concern. There seems to be no end in

sight, A'ter five years, we are still addressing new

concerns, new issues and new retroactive applications of

currant knowledge. We hopc we are done. We genuinely do not

know.

I
I
I
I
I
I
r,

I
-m-,

I
L
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kneiting Address
Alemame Power Compsny<

,

[600 North Ch sheet y
Post offee Sox 2641 -

/shrmingeom. Macarms som
Telepache 206 783 6061 f f

F. L. C14 yton Jr.

R,"$ 3 %'," AlabamaFowerf
f resw w wewcsisse

January 7,1983 Ch+ffwm
.. .

9 30lopoool

[ Ck ? ?S
#Docket No. 50-364

' 45 ? %-

Director, Nuclear Rea'etor Regulation E-13 - 9?
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555 -

Attention: Mr. S. A. Varga -

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

_

. rm Gentlemen:

V)(
The operating license for the Joseph H. Farley Nuclear Plant - Unit

2 contains several license conditions that have been completed by,

|- Alabama Power Company but have not been previously identified to the NRC-

as being complete. Many of these license conditions have resulted in
,

commitments for additional action beyond the requirements of the'

license. Attached is a description of nine license conditions that are
complete and the subsequent commitments made to address any remaining
outstanding issues such as NUREG-0737. Since the nine license
conditions are complete, Alabama Power Company respectfully requests
that they be- formally closed by the NRC. This letter supercedes our
letter of October 19, 1982 r?lating to these conditions.

Yours very truly,

L C af o , J r.

i FLCJr/GGY: 1sh-D34
Attachment
cc: Mr. R. A. Thomas ,

Mr. G. F. Trowbridge
; Mr. J. P. O'Reilly

Mr. E. A. Reeves
| Mr. W. H. Bradfordg3

b
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(N ATTACHMENT

O
(1) License Condition 2.C.(18)(a). (b) and (c) ,

Requirementt The licensee shall take the following remedial actions, or
al.ternative actions, acceptable to the NRC, with regard to
the invironmental qualification requirements for Class IE.

equipments

(a) Complete and auditable records shall be available and
maintained at a central location which describes the
environmental qualification method used for all*

safety-related electrical equipment in sufficient
detail to document the degree of compliance sith
NUREG-0588, " Interim Staf f position on Environinent al
Qualification of Safety.Related Electrit,a1
Equipment," dated December 1919. Such records shall
be updated and maintained current as equipment is
replaced, further tested, or otherwise further
qualified to document complete compliance no later
than June 30, 1982.

(b) Within 90 days of receipt of the equirment
qualification safety evaluation (Appa-Cx B to EER

6, NUREG-0117 ) , t he ' i:enat ". Shall eitherSu ppl eme nt
(i) provide missing documentation identified in

(A) Sec.tions 3.0, 4.2 and 4.3 of the equipment
qualification safety evaluation which will'

demonstrate compliance of the applicable equipment
with HUREG 0588. or (11) comit to corrective actionswhich will result in documentation of compliance of
applicable equipment with NUkEG 0588 no later than
June 30, 1982.

(c) No later than June 30, 1982, all safety related
electrical equipment in the f acility sna11 be
qualified in accordance with tne provisions of
HUREG-0588.-

Responset Alabama Power Company has m'ade several submittels
documenting the environmental qualification ef applicable
equipment in accordance with NUREG-0588. The completi?
date of June 30, 1982 for having all applicable equipment
qualified has been superseded by 10 CFf: 50.49 which
suspends the completion date requirement. All current
action on this issue is being taken in accordance with 10
CFR 50.49 and NUREG-0588. Alabama power Company has
completed all applicable requirements of this license
condition and requests that it be formally closed by the

( E00.

. 1
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V

(2) 1.icense Conditio3,2.C.(201
.

Requirement: Prior to April 30, 1981, the licentce shall provide a
schedule to the NRC for brii.ging the facility into
compliance with Revision 2 of Regulatory Guide 1.97*

" Instrumentation for Light Water Cooled Nuclear Power
Plants to Assess Plant Conditions Durica and Follcwing an
Acrident ' da*.ed December 1980.

.

Responses A'.*bama Powet- Company letter dated March 30, 1981
document 4d cypliance with license condition t.C.(20)isionby
f orwarding a schedule. to meet the requirements of Rev
2 of Regulatory Guide 1.97. Subsequent 1/, Alabama Power
Company istter dated November 16, 1902 stated that the
previously transmitted schedule was being withdrawn based
on a mutual agreement between the NRC and Alabaet P :wer
Company, 1he recently issued HRC Generic t.etter 82-J3
establishes the latest guidance for demonstrating
conpliance with Regulatory Guide 1.97 such that all

*ii>4 issue is being taken in accordancecurrent action .: t

with the GR 4- L .ter. Alabama Power Company has
completed til app'.1 cable requirements of this license

ition and requests that it be formally closed by they

,

v,

i

a

i

- _
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ATTtCHMENT O'71M
License Condition f.C.(21)(a)(3)_

..

Requirement The licensee shall complete each of the following
conditions to the $4tisfaction of the NRC by the times
i n'dicated. Each of the following conditions references'

the appropriate item in Section 22.5, " Dated Requirements"
in SER Supplement 6. NUREG-0117

(a) Guidance for the Evaluat_ ton and Development of
Frocedures for Transients and Accidents (l.C.1)

'

Prior to startup following the first refuelinC after
January 1,1982, complete the upgrading of emergency
procedures and associated operator training.

Responset Alabama Power Company has made several submittals relating
to license condition 2.C.(21)(a) and has referenced the
Westinghouse Owners Group transmittal of Ncvember 30. 1981
which contains the latest available gui.ielines for
energency operating procedures. The actions taken by
Alabama Power Company in association with the Westinghouse
Owners Group satisfy the applicable requirements of
license condition 2.C.(21)(a). Subsequent action by the

O NRC (i.e., issuance of Generic-Letter 82 33) establishes
revised guidance on upgrading emerge 7cy operating
procedures such that all current action on this issue is
being taken in accordance with the Generic Letter,
Alabama Power Company has completed all applicable
reoutrements of license condition 2.C.(21)(s) and requeste
that it be formally closed by the NRL.

:

|

9

|

|O

i
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ATTACHMENTr--
0 7.1.3 2

(4) License Condition 2.C.(21)(bl
<

Requirements (b) Reactor Coolant System vents (11.B.1)

Submit a design description and operating procedures' '

for reactor coolant system vents prior to July 1
, 1981 and complete installation prior to July 1. 1982

Responso: Alabama Power Company letters dated June t$. 1981 and
December 22, 1981 document completion of all installation
work associated with the reactor system vents. Operating
procedures were submitted as part of the Westinghouse
Owners Group letter dated Noveniuer 30, 1981. Final
implementation of the reactor coolant system vent oper-
ating procedures will not be accomplished until NRC
approval is given for the design of the installed system.
Alabama Power Company has completed all requirements of
license condition 2.C.(2 (b) and requests that it be
formally closed by the N .

.

O

<

bV)

. . . . .
.
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ATTACHMENT O'71E')

(5) Licente Condition 2.C.(21)(c)(_1)_._(2)_and (31
,

Requirement: (g) Inadequate Core Coolino Instruments (!!.F.2)

For the proposed reactor vessel water level
i ns t rutr.e n t ,

(1) Provide detailed design information identified
in Section 22.6 of Stk Supplement 5. Requirement
A Parts (1) a), (3), (4), (7), (8) and (9)
prior to Jul 1, 1981.

(2) Provide results of tests on Farley Unit 1 for
consideration in this f acility prior to July 1,
1981.

(3) Provide planned program to conplete development,
including any additional test data needed to
determine feasibility, prior to January 1,1982.

Response: Alabama Power Company letter dated June 29, 1981
documented compliance with license conditions4

2.C. (21)(g)(1), (2), and (3). Subsecuently, Alabama Power
(' Company letter dated August 3,1982 stated that the

previously transmitted program plan was being terroinated
| based on a rnutual agreement between the NRC and Alabtma

Power Company. The recently issued NRC Generic Letter
82-28 establishes the latest guidance on this subject such
that all current actior is being taken in accordance with
the Generic Letter. Alabama Power Company has completed
all requirements of these license conditicns and requests
that they be formally closed by the NRC.

I

_ __
u
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ATTACHMENT

'~'
(6) License condition 2.C.(21)(h)(1)

.-

Requirements (h) commission Orders on Babcock & Wilcox Plants.
Subsequently Applied to all PWR Plant s (ll.K.2.)

. .

Prior to January 1,1982,

(1) Submit a detailed analysis of the thermal
rechanical conditions in the reactor vessel
during recovery from small breat LOCAs with an
extended loss of all feedwater (11.K.2.13).

Request: Alabana Power Company letters of January 14,1981 and
December 22, 1991 documented the fact that license
condition 2.C.(21)(h)(1) would be addressed as part of a
Westinghouse Owners Group generic ef fort. The required
analysit was submitted to the NRC by the Westinghouse
Owners Group in a letter dated December 30, 1981. All
fubsequent action on this issue was agreed to by Alabama
Power Company and the Westinghouse Owners Group in
response to NUREG 0737, Item !!.K.2.13. Al abama Power
Company has completed all requirements of this license*

condition and requests that it be formally closed by the
NRC.

t

-

nv
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ATTACHMENT g73{

(7) License Condition f.C,(!!)(hHt)
..

Requirements (h)- Commission Ordern on Babcock 6 Vt1cox Plantsi5ubsequently Aep'.ied to all PWR Plants {LI.K.7)
-

~

* *

Prior to January 1,1982,-
,

(2) Provide an analysis of the potential for voiding |
Iin the reactor coolant system during anticipated

tran41ent s (11.K.2.17). !
. ,

!

Responsel Alabama Power Company letter dated December 22, 1981
documented compliance with license condition
2.C.(21)(h)(2) by referencing submittal of t'e required

,

'
n

enalysis attached .to an April 20, 1981 letter from the
Westinghouse Owners Group. Alabama Power Company has -

completed all requirements of this license condition and- i

. requests that-it be formally _ closed by the NRC..

O

,

i

I

O
.
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ATTACHMENT

(8) .Licensecond1_t_i_on2.C.(21)(1)(2)(1)and(1_il
.

Requirement: (i) Final Recorrmendations of B80 Task Force (!!.X.3)
. .

(2) With respect to tripping of reactor coolant !
pumps (RCps) (!!.K.3.5): ;

(1) Submit to the NRC for app'roval either (1)
an evaluation which shows that sufficient
time is available to the operator to
manually trip the RCps in the event of a
small break LOCA, or (2) a description of
design modifications required to provide
for an automatic pump trip. This submittal
is required within three months af ter NRC
determination of acceptability of the small
break LOCA morfel based on comparisons with
LOFT test Lb6.

(ii) If required based on (i) above, complete
plant modifications to provide for
automatic tripping of reactor coolant pumps
within 11 months af ter NRC determination of

/N model acceptability, provided there is an

C' appropriate outage during that time
interval to complete installation or during

|
the first such scheduled outage occurring
thereafter.

|

|

Request: Alabana Power Company letter dated December 22, 1981
documented compliance with license conditions
2.C.(21)(1)(1)(1) and (11) by referencing submittal of the
Vestinchouse Owners Group evaluation in letters dated

i March 3, March 23, and June 15, 1981. The conclusion was
! that automatic tripping of the RCPs is not required.
| Alabama Powcr Company has completed all applicable

requirements of these license conditions and requests that'

they be formally closed by *.he NRC.

.

'
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ATTACHNENT gg
V (9) License Condition 2.C(21)(1)(4)(1) and (11)

Requirements (1) Final Recommendations of B&O Task Force (*11.K.3)

(4) With resp;ct to a revised small break LOCA' '

model,

(1) Prior to January 1,1982, suomit to the NRC
a revised model to account for recent
experimental data (fl.K.3.30).

(ii) Submit to the NRC the results of
plant-specific calculations using the
NRC-approved revised model prior to January
1, 1983.

Response: Alabama Power Company letter of December 22, 1981
documented compliance with license condit tons
2.C.(21)(1)(4)(i) and (11) by referencing the NRC approved
small break 1.0CA model used in the licensing process for
the Farley Nuclear Plant. Subsequently, NRC letter dated
Herch 2,1982 requested confirmation of a commitment by
Alabama Power Company to participate in the Westinghouse

( ). Owners Group effort to address NUREG-0737, Item 11.K.3.30,

v penorically. This commitment was confirmed in Alabama
P0wer Company letters of March 26,1982, June 4,1982 and
January 7, 1983. All current action on this issue is
being taken in accordance with the January 7,1983 Alabama
Power Company letter on NUREG-0737, item II.K.3.30.
Alabana Power Company has completed all requirements of
license conditions 2.C.(21)(1)(4)(1) and (i'.} r!.o requests
that they be forn.tily closed by the NRC.

4

O
,
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KlD MflDtH TOR: Tisceas H. Novak, Assistant Director
for Licen6fnr

Divillon of Liceraing
,

~
FR0!l: William V. Johnston, Assistant Of rector

liaterials & Qualtf fcations Engineering i. , ,Division of Engineering ,

, , *
-

.,

$UDJEC1: $UPPLEMENT TO $AFETY EVALUA110N REPORT FOR $HOREKAN NUCLE [R
POWER STATION UNIT 1 ',

,

* '

Plant flame Shnreham Nuclear Power Station Unit 1
*

DucLot No: 50 372
Lftensing Statie: CL
Lice.nsing Bra.ch & Project Manager: LM2, R. C4ruso

in 4 metrorandum dated Novesiber 23, 1982, we furnished a $afety Evaluation Report
for the Shoreham Nuclear Power Station environmental qualification program for I

safe ty-related squipment. Two items were identified as outstandingt
tiun for interim operation with equipeent-lacking complete qualificati,justifica-on docu-
evntre'.lon and qualification of the GE 200 Series electrical penetrations. The
trpilcant has recently provided additional inforsation for these items which we
have evaluated in the attached report. Several areas remain cutstanding, as
dofinM fn the SER, and must be adequately addressed by the opplica.it before
our revlev e n be cortpleted.

!
f$.' ys *~~

mi ,

h William Y. Johnston, Assistant Director
Haterials & Qualifications Enginecting
Division of Engineering

f ncluwer As stated
cc: V honnan,

A. Schwelicer
R. La< Grange

C. 11..uchi
R. Caruso
E. Weinitam
LQ Section '

M. Yott, EC&G .
.

1. lims'irey, l C&G
R. Tivruun, EC&G

<

t lir, s l
,

J. Ri 'yly i

J. Kn2 5 '

'H. Iibids
J. KenneQy

Cont act: J. Kennedy
x?6207_ ,

i

.

. *
,

**
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$UPPLtHENT TO SAFETY EVALUATION REPORT

OFFICE OF lAJCtEAR REACTOR RECULATION
,

EQUIPl0ENTQUALIFICATIONBRANCH

$HOREHM WCLEAR P0'dEH STATION UNIT N3.1

DOCKET 110. 50-372

3.11 EnvironmntalQualificationofSafetyRelatedEquipment

In our previous Safety Cvaluation Report, we identified two areas as outstanding
which would require further review justificatioiis for interim operation with
equiptrent which is not fully qualif ted, a.id the qualifiestion of the GE 200
Series penetrations. The applicent has recently provided additional informa-,

tion addressing these areas which we have evaluated below.

*
1. Justifications for Interim Operation

The Commission Memorandum and Order of Hay 23, 1980 (Ct! 80-21) acknowl-
'

edged that some equipment may not meet all of the ostelled documentation
requirements in 140 REG-0580 and directed that existing qualification docu-
mentation be analyzed to determiae if Interin operation with this equip-
mentisjustified. Subsequent to this llomorandum and Order, the staff
deutloped guideliner, te ce used in evaluat!ng equip' tent whose full quali-r

fication could not be estabitsbed prior te plant operation. These guide-
- lines require, where appropriate, consideration oft

a. c.ccomplishing the safety function by some designated alternativo
equipn:ent if the principal equipmunt has not been demonstrated to j
be fully qualified. j

I
*

,

b. The validity of partial test data in support of the orl0 nall

qualification,

s
*_-

12/20/82 31 SPORENAM $5tR SEC 3.11
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c. Limited use of ad'alnistrative controls over squipeont that has not,

been desionstreted to be fully qua18 fled.,

.

d. Completion of the safety function prior to exposure to the accident
envirntent resultir,g from a design basis event (no ensuring that
the subsequent failure of the equipment does not degrade any safety ~

function or mislead the operator.

I

e. No siqnificant degradation of any safety function or misleading
inforna'. sun to the operator as a result of failure of equipment
undse the accident environment resulting from a design basis event,

in lettern dated November 3,1982 ($NRC 765), and November 19, 1982
($NRC797),theoppilcantprovidedthesejustifications. We have par- :

formed an audit review of approximately 20% of the equipment typ'es in tha
Shoreham environmental qualification program to determine if the applicant's i

,

approach meets the guido11nes provided, is technically cerrect, and sup- |,

porti, the conclusion that interim operation is justified. Because these
justific3tions are interdisciplinary in nature, a coordinated revlw among

,

seven revle.< branchas was performed. We have identified the followinD i,

items which need to be addressed by the applicant before our review can be
i

completed: '

;

Some mech.inical equipmant has been , justified for an undefined period i
e.

'

of interim operation. The applicant should confirm that full quali-
fication of thesk items will be schieved by the end of the first *

refueling outage.

!
b. In Item 2 on patn H 2 in SNRC 768, the applicant states that tortporary

wiring modifications may be made to preclude failure of equiprtant with
incomplete qualification documentation. I'. is our understanding that
the tetporary wiring nodtfications will consist only of bypassing i

safety grade instrumentation in such a way that the associated safety
equipment operates at full capacity E9d that the applicant has deter- ;

mined that operation at full capacity will not result in any safety i
;

i

) 12/28/8f 32 SHORCHAH SSER SEC 3.11 I
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problem.. It is our position that item 2 on page H 2 be augmented or*

other written conffrastion be provided by the applicant to include
*

this information on the $horehas decket. '
*

For motor control center 1R24*MCC1124, the justification states that .c.

the fuel pool circulating pump is not required to operate following a
LOCA or pipe break outside containment. This statement needs to be
clerf fled. In addition, the period of interim operation must be '

deffned.

d. $fngle line diagrams must be pec,vided for NCC's 1R24*MCC112X,1121,
1127,1129,112A,1120,1124, and 1R2385WG 112.

,

The justification for Okentte splicing tspe shou'$ be expanded ine.

part (c) to more clearly indicate the function of the additional
solsturc barrisr.

f. For the Anaconda Flen Condult Type EF (PVC jacket), the applicant

has indicated that this material has a cont'nuous temperature rating
of 175Y and can withster I peak accident temperature of 194*F.
However, the manuf acturcr 6 rating for this conduit is 140'F contin-
uous and 180'F fateralttent. We therefore do not agree that this
item is justifled based on the information supplied by the app 1h.;nt
to date. Additional back up information must be furnished to show
that interim operation is justified,

g. Based on our findings in Item f, ws believo additional review is
required by the app 11 cant for equipment justified based,on handbook
temperature ratings for materials. The applicant's selection of '

ratings esay not always have been conservative. Additionaljustifica- !
tion (such as the manufacturer's rating for the specific material) is |

*

required and revisions to the justifications for interiu operation j
factoring in the ,ults of this review should be submitted.

,

We will issue a supplement to this report af ter the additional infor' nation
requested in the above (Less has been furnished.

- d
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| | 2. CE 203 Series Electrical Penetrations
, ..

,

Iti our audit trip report date ' 'une.10,1982 we identiflod a number of '

unresolved items related to i valification of the GE 200 Series
electrical penetrations. In lettera dated' $eptember 9,1982(5NRC767), ,.

November 26,1982($NRC801),andDecember 14,1982(SNRC-409),the
applicant has responded to these open itess. Our evaluation of the
applicant's responses follows. -

a. Dose reduction calculation: In a letter dated Normber 26, 1982
('.NRC+801), the applicant provided a calculation to reduce the
postulated radiation dose to these penetrations. We have reviewed
this calculation and find it_to be acceptable. Qualification for
radiation exposure was based on a test done equal to the calculated
dose. A discrepancy in calculated dose rates has been satisfectorily
addressed by the applicant in discussions with the staff but should
also be clarffled on the docket.

i

b. Qualification for pipe breaks avtside containment: In a letter datedj
$*ptestber 9,1* ti ($NRC-767)theapp1(cantadequatelydemonstrated
that qualificttien for LOCA conditions envelopes the environmental-

conditions associated with pipe breaks in the secondary containment,

c. Secondary side radiation dose: The applicant has provided additions)
Information in SNRC-767 to show that the epoxy seals had received the
required radiation dose of 5 x 10' rads daring quellfication testing.
We find this additional information 1 be ecceptable.

d. Survelliance 'le had previously requested the applicant to describe
the survel11ance program for the electrical penetrations,. These

,
,

penoLeations are good candidates for surveillance since a) their |
'

.

function is important, and failure vould impact other equipment. |
b)'the seiount of accelerated aging data is less than normal, |

| c) operating experience with an earlier operating design has been i
.

|
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adverse, d) no operating plant in the U..'i. utilizes ti. ', new design,,

and c) raintenance cannot be perforted on the organic. insulating
,

materials.

The applicant has described a program for e>cnitoring the pressure integrity-
during the installed life of the penetration *,. The program defined for
the 100 Series will also be used for the 200 Serlas penetrations. We find

,

this approach acceptable for monitorir$ pressure integrity.
.

The applicant has also described a surveillance program for monitoring the
electrical integrity of the penetrations. This program consists of insu-
tction resistance seasurements on spare conductors during each refueltog
outage. However, a minimum acceptable value has not been identified below
which corrective 4ction or further investigation should occur. The applia
cant maintains that a rapidly decreasing series of resistance measurements
implies that degradation may have taken place. We believe that si0hifi"

' cant aging over the life of the plant may also occur by slow deterioration
of insulating materials. The applicant should therefore spee'fy and

| justify a value for insulation resistance belcw which corrective action
will occur.

.

In addition, the monitoring of spare conductors is foot acctptable since
the application of voltage and current ray significantly increase age
degradatien. Operating experience at Hillstone 2 indicated that only
energised conductors were subject to deterioration for the failure
mechanism at that plant,

We will require surveillance as described above for incorporation into a i,

plant survel11ance procedure. The staff will verify that a procedura is '

developed in accordance with the opplicant's cornitments.
,

e. Parformance of the safety function for the accident duration: During
1.0CA testing ' electrical operabl11ty was not demonstrated for the

'

duration of the test, nor was adequate analysis provided to demon-
strate operability for the 180 day accident duration. The applicant
has now provided analysis to extend the test operability time to

e

12/28/82 0-5 SHOREHAM SSER !EC 3.11
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{ 183 days by equating temperature serpins to time. We find this
{I

analysis to be acceptable. The radiation test performed was equiva-
lent to a 180 day accident,

f. Operability during LOCA: We l'equested that the applicant compare s.he.,
test values for voltage and current versur those for installed pene*
tretions. These data were provide #4 and are acceptable,

,

p. Similarity: The 200 Series penetration design is composed of various
conductor stres for different voltage and cu. rent ratings. Durinf, !
LOCA quellffcation testing, enly a few of the varinue configurattens

,

were tested with the staultaneous application of voltage and current I

(tests with voltape and current atelied aparately wre conducted on
other penetrations but are not considered since they do not represent
actual operation or the 1tsiting condition). Wa therefore requested

,

the applicant to demonstrate that the test results obtained with the
simultaneous application of voltage and current are applicable to ell

'

penetration configurations. The applicant ha,s provided information
concerning conductor spacing, voltage and current ratings, dielectric

I
, .. strengths, and !8R healing effects to show sinflarity of the various
!

200 Series penetrations. This approach is acceptable with the excep-
-

tion of 18R heating effects. Although the summary section of this
latest submittal states that the penetration module tested with
simultaneous application of voltag'e and current mise represents the

'

highest 18R heating Appendiu 8 to the submitts) Indicates otherwise.
The 18R heating reported is only about 3*4% of other penetration

conficurations. The applicant has clarf fled this discrapancy in
discussions with the staff but should revise the information
currently on the docket. This area vill remain en open item until
additional inferration is provided.

.

Based on our review of the above information we find the following iteres
relating to the qualffication of 200 Series penetrations to remain
cutstanding: i

,

k
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Clarification of calcslated dose rates for 200 Series penetrations,*

i

.

A

e

\

t

k

'

.

|

|
'

.
i

. 8

|
*

i
i

.
.

i.

;

12/28.'8 3-7 SHOREHAN $$ER SEC 3.11
.

.

$

' - .- . - , g

__ _ . _ . __ , _ - _ . _ _ _ _ _ _ _ . . - _ . . .. , , _ . . . _



~

APCo Exhibit 114 ].. .

< ,. i
+#

. . enw2#
8,, UNITED 57ATES

. ,,
2 a

NUCU!4M REGULATORY COMMi&SION
!

MSOlON I

478 ALLENDALE ROAD I g jgj W,W,
'# e e * *

KING OF PMutstA. PENNSYLVANIA 16400 '

MAY 0 31931
|

oocket No. 30-21 R E C E'lV'6'b' "
Connecticut Yankee Atomic Power Company
ATTN: Mr. E. J. Mroczka M AY 141991

Senior Vice President - Nuclear
)

Enginer ring and Operations SENiCs ViOE FP.EiCENT
wa@,c@ CmtP. O. Box 270

Hartford, Connecticut 06141

Gentlemen:

Subject: Electrical Distribution System Functional Inspection (EDSFI) of
Haddam Neck, Inspection Report No. 50-213/91-80

This letter transmits the repo t of the EDSFI team inspection conducted by
Mr. Roy K. Mathew and other NRC personnel, from January 22 to February 22,1991, .at the
Haddam Neck Plant in Haddam, Connecticut. Mr. Mathew discussed the team's findings

'
with your staff on February 22,1991, at the conclusion of the inspection.1

(
Areas examined during this inspection are discussed in the enclosed inspection report. Within
these areas, the inspection consisted of selective examinations of electrical distribution
system's design calculations, relevant procedures and representative records, installed
equipment, interviews with personnel, and observaticn: by the inspectors. The team
concluded that the electrical distribution system at Haddam Neck is capable of performing its
intended function and the engineering organizations provide adequate engineering support for
the safe operation of the plant. A number of strengths, observations atd unresolved items as
detailed in the enclosed repert, were also identified.

Based upon the results of this inspection, it appears that three of your activities appeared to
be in violation of NRC requirements, as set forth in the Notice of Violation, enclosed
herewith as Appendix A. Th: violations have been categodzed by severity level in
accordance with the " General Statement of Policy and Procedure for NRC Enforcement
Actions," 10 CFR Part 2, Appendix C (Enforcement Policy). You are required to respond to
this Notice of Violation (NOV) and, in preparing your response, you should follow the
instructions in Appendix A.

O

. - _ . . . . _ -- . -- -
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071335Connecticut Yankee Atomic 2(qj Power Company

We are concerned about 1 me of the team's findings. Specifically, the lack of adequate
control of Emergency Diesel Generator (EDG) loading and surveillance tesdng program to |
envelop worst case design basis accident loads, lack of adequate licensing documents

1

indicating EDG short terin ratings and resulting in this information not being reflected in
Emergency Operating Procedures (EOP) not given to control room operators, several
axamples which indicate that a more thorough techrdcal review and attention to detail could
be improved to assure that applicable regulatory requirements are met and comprehensive |

idesisn outputs are generated, and potential for overloading of EDG with the existing
protective relay settings.

We request that you notify us, in writing, within thirty days, of actions taken or planned, in
order to enhance the functionality of the electrical distribution system and confirm the
commitment dates provided by you during the inspection. The sections of the report which
address the specific findings are identified in the table titled, " Summary of Inspectiott
Findings."

Your cooperation with us in this matter is apprecitted.

G Sincerely,

(d
dSPb~

iaftm W. Hodges, Director
Division of Reactor Safety

Enclosure: NRC Inspection Report No. 50 213/91-80

t

i
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Connecticut Yankee Atomic 3

7~. Power Company M1336O
cc w/ encl:
W. D. Romberg, Vice President, Nuclear Operations
J. P. Stetz, Nuclear Station Director
G. H. Bouchard, Nuclear Unit Director
R. M. Kacich, Manager, Generation Facilities I.icensing
D. O. Nordquin, Di ector of Quality Services
Gerald Garfield, Esqeire
K. Abraham, PAO (2) All Inspection Reports
Public Document Room (PDR)
Local Public Document Room (LPDR)
Nuclear Safety Information Center (NSIC)
NRC Resident inspector
State of Connecticut
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APPENDIX A gg
NOTICE OF VIOLATIONg

V
Connecticut Yankee Atomic Power Cornpany Docket No. 50 213
Haddam Neck Plant I.Jeense No. DPR 61

As a result of the inspection conducted on January 22 through Februan 22,1991 and in
accordance with the " General Statement of Policy and Procedure for NRC Enforcement
Actions," 10 CFR Part 2, Appendix C (Enforcement Policy) (1990), the following violations
were identified:

1. The Connecticut Yankee Ato,nic Power Company Technical Specification,
Section 6.8.1 states that wncten procedures shall be established, implemented, and
maintained covering the requirements and rummendations of Section 5.3 of
ANSI N18.7-1976.

ANSI N18.7-1976, Section 5.3.10 " Test and Inspection Procedures," states, in part,
that test and inspection procedures shall contain a description of objectives and
acceptance criteria that will be used to evaluate the results.

Northeast Utilities Quality Assurance Program (NUQAP) Topical Report Section 11.0,
" Tea Control," implements the above by requiring that tests be accomplished in
accordance wnh approved test procedures which incorporate the requirements and

O acceptance criteria in applicable design documents.
U

Contrary to the above, on Februan 5,1991, final voltage acceptance criteria of
105 Vdc at the battery terminals for the Class lE battery service tests specified in
procedure SUR 5.5-38, "BT-1A, IB, and 1C Battery Service Test," Rev. I was
inadequate in that they did not conform to design document PA 91-LOE-1171 GE,
" Connecticut Yankee Existing Batteries lA, IB and IC Adequacy Determination
Requirement," (a minimum voltage of 108 Vdc and ill Vdc are needed at battery A
and B terminals, respectively, to ensure the minimum voltage of 105 Vdc receed for
closing solenoid operated 4160 V circuit breaker).

This is a Seve;ity Level IV Violation (Supplement I).

2. 10 CFR 50, Appendix B, Criterion III, requires, in part, that measures be established
to assure that applicable regulatory requirements and design basis are correctly
translated into procedures and instructions.

Northeast Utiuties Quality Assurance Program (NJQAP) Topical Repo'rt Section 3.0,
" Design Control," implements the above requirement by providing that design control
measures be established to assure that applicable design requirements, such as design
bases and regulatory requirements, are translated into procedures and instructions,

bo
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Contrary to the above, on February 5,1991, the established relay trip serpoints
(105.3 volts and 114.8 volts on 120 V basis) for the level 2 and 3 degraded voltage
protection given in Calibration Procedure PMP 9.8 22 were inadequate in that
instrument drift was not considered for the selection of setpoint to meet the technical
specification allowable limits (2104.7 volts and 114.3 volts). Cor. sideration of
instrument drift is required to ensure that the instmment operates within the allowable
values throughout the calibration period as specified in the technical specifications and
as recommended by the manufacturer.

This is a Severity Level IV Violation (Supplement 1).

3. 10 CFR 50.49, Paragraph f, requires electric equipment important to safety be
qualified by type test, analysis or a combination of both.10 CFR 50.49,
Paragraph g, requires the gur.lification be accomplished before November 30,1985.

Contrary to the above, on February 18, 1991, the high pressure safety injection pump
motors were not qualified in that they had not been type tested nor analyzed to 114%
of the rated horse power at which they are required to operate following a postulated
accident.

This is a Severity Level IV Violation (Supplement I).

Pursuant to the provisions of 10 CFR 2.201, Connecticut Yankee Atomic Power Company is
hereby required to submit a written statement or explanation to the U.S. Nuclear Regulatory
Commission, A'ITN: Document Control Desk, Washington, D.C. 20555 with a copy to the
Regional Administrator, Region I, and, if applicable, a copy to the NRC Resident inspector,
within thirty days of the date of the letter which transmitted this Notice of Violation (Notice).
This reply should be clearly marked as a " Reply to a Notice of Violation" and should
include, for each violation: (1) the reason for the Violation, or, if contested, the basis for
disputing the violation; (2) the corrective steps that have been taken and the results achieved;
(3) the corrective steps which will be taken to avoid further violations; and (4) the date when
full compliance will be achieved. If an adequate reply is not received within the time
specified in this Notice, an order may be issuect to show cause why the license should not be
modified, suspended, or revoked, or why such other action, as may be proper, should not be
taken. Where good cause is shown, esnsideration will be given to extending this response
time. Under the authority of Section 182 of the Act,42 U.S.C. 2232, this resporite shall be
submitted under oath or affirmation.

4
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U.S. NUCLEAR REGULATORY COMMISSION
FIGION I

Report No. 50-213/91 80
;

Docket No. 50-213

License No. DPR 61 i

Licensee: Connecticut Yankee Atomic Power comoany-
P.O. Box 270 '

t- Hartford. Connecticut 06141 - |

' Facility Name: Haddam Neck Plant

inspection Conducted: January 22 February 22.1991

Inspection Team: R. Mathew, Team Leader, R1
L. Cheung, Assistant Team Leader, RI
J. Lara, Reactor Engineer, RI -
C. Woodard, Reactor Engineer, R1
W. Raymond, Sr. Resident Inspector, Millstone

O s a c c e###it #ts: " o ei."ec8>ic>t#S#eer.^sc'i
A. Josefowicz, Electrical Engineer,- AECL
N. Rivera, Electrical Engineer, Parameter Inc.

.

Prepared By: N C 9 k.t- @ - c 4 ~IP $ '

R. K. Mathew, Team Leader, Electrical Section, Date .

Engineering Branc(1, DRS

Approved By: A I /7 9/
C.7. pderson, Chief, Electric.d Section,- Date
Engineering Branch, DRS

Insoection Summary: Insoeetion on January 22 through February 22.1991.
Reoort No. 50 213/91 80

' Areas Insnected:' Announced team inspection by regional and contract personnel to review
the functiona]ity of the electrical distribution system..

Results: Details ca7 be found in the Executive Summary.

O:
;
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EXECUTIVE SUMMARY

A
() During the period between January 22 and February 22,1991, a Nuclear Regulatory

Commission (NRC) inspection team conducted an electrical distribution system functional
inspection (EDSFI) at the Haddam Neck Plant. The inspection was performed to determine
if the electrical disuibution system (EDS) was capable of performing its intended safety
functions as designed, installed, and configured. The team also assessed the licensee's
engineering and technical svpport of EDS activities. For these purposes, the team performed
plant walkdowns and technical reviews of studies, calculations and design drawings pertaining
to the EDS, and conducted interviews of corporate and plant personnel.

Based upon the sample of design drawings n and calculations reviewed and equipment
inspected, the team's conclusions were tha ctrical disttibution system at Haddam Neck
is capable of performing its intended functiu an addition, the team concluded that the
engineering and technical support staff, both at Haddam Neck and at the corporate offices in
Berlin, Connecticut provide adequate support for the safe operation of the plant. The
inspection also identified three violations and one no> cited violation, unresolved items,
vanous strengths, and observations as discussed in th paragraphs below.

The quality of engineenng and teAnical suppon, as evidenced by the proper and timely
disposition of NCRs, LERs and root cause investigation program, was one of the notable
strengths identified by the team. The licensee has a commendable self assessment program to
improve safe operation of the plant by reducing the core melt frequency through their nsk

r~ reduction task force. The Connecticut Yankee Atomic Power Company (CYAPCO)( Engineering personnel were knowledgeable, and the personnel that interacted with the
inspection team was well prepared, technically competent and very familiar with the EDS.
The team also noted that there is a good program for completing design modifications and
administrative procedures reviewed were of good quality. Preventive maintenance of
electrical distribution system equipment was found to be good, Communications between
engineering and other site organizations was considered adequate. The team found adequate
staffing and tr:dning in the engineering groups, and a good program for controlling temporary
modifications.

'

The team found the procedures to operate the EDS to be generally of good quality and would
assure EDS operability under normal, abnormal and accident conditions. Contro) room
operators were knowledgeable of the EDS and its associated procedures. However, a
deficiency involving EDG loading under certain limiting conditions highlighted a weakness in
the EOP review process. Engineering support to operating activities is generally good with
an effective interface evident in many areas. However, some deficiencies were noted in this
area. The team observed several examples which indicate the thoroughness of technical
reviews and attention to detail could be improved. This is needed to assure applicable
regulatory requirements are met and deugn bases documents are referenced to assure
comprehensive design outputs are generated. Three violations of 10 CFR Part 50
requirements were identified; the first relates to inadequate set points for degraded bus

O
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A
V undervoltage relays to meet the design requirements; the second relates to inadequate

acceptance criteria and load profile for the 125 Vdc battery service test; the third relates to
inadequate environmental qualification of HPSI motors. One non-cited violation was
identified regarding the lack of design control for the EDG loading.

The team expressed concern that the licensee had not firmly estah'Jshed the worst case EDG
loading. The revi,:w indicated that the present EDG loading (3033 kW) calculated during this
inspection for the worst case design basis accident condition (large break LOCA coincident
with loss of off site power and the failure of "A' EDG unit) exceeded the continuous and
2000 hour rating (2600 kW and 2850 kW respectively) of the EDG. Although this loading is
within the 30 minute (3050 kW) rating of the machine as stated by the manufacturer, the
licensing documents do not reflect this additional rating and its qualification has not been
established. Furthermore, the present Technical Specification (TS) surveillance tests do not
envelop this condition and the power factor rating of the EDG and the power factor of the
loads have not been considered.

A number of issues identified in the mechamcal area with regard to inadequate design and
calculation reviews indicated the need for establishing a thorough dedgn review for the EDG
and associated equipment. For example: the review of power demands for major loads
indicated that the EDO automatic load will be increased by 27 kW and the manual load by 5
kW from the loading calculations; no test data or documentation was available to demonstrate

p that the EDG could start at the present air bank low pressure alarm setpoint of 165 psig; no

V calculation exists to determine the EDG room ventilation exhaust system capacity and also,
the screen house ventilation system calculations were not revised to reflect actual loading
condition.

The team made several observations which the licensee agreed to review further in order to
resolve the issues. These include: potential for overloading the EDGs with the existing
protective relay settings; lack of adequate coordination of supply breakers and feeder breakers
fer the 125 Vdc system for a worst case fault; some buses were exposed to continuous
overvoltage due to lack of load flow studies performed to determine the actual voltage
condition of the plant; appropriate design requirements for the EDG were not adequately
translated into EOPs and the operators were not trained to acknowledge the expected higher
EDG loading; no quality controlled calculation exists for 120 Vac protective coordination; the
fault level could exceed the 125 Vdc system internipting rating'of breakers if short circuit
contribution from the battery charger exceeds the curTent limiting of 125% of full load rating:
feeder breakers for MCCS are not monitored for their required operating positions, and some
UFSAR information and a few dawings need to be updated as a result of this inspection.

| A summary of the team's findings is contained in the attached table. The table also identifies

I the sections of the report which address the specific issues.
.

GV
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(_) SUMMARY OF INSPECTION FINDINGS

A. Violations Section Trackine Number 50 213

1. Inadequate acceptance criteria 4.2.2 91 80-06
for battery service test

2. Inadequate environmental 3.2.1 91-80-04
qualifica' for HPSI Motor

3. Inadequate degraded bus relay settings 4.3.1 91 80-07

B. Non Cited Violation

1. Inadequate technical review 2.4.1 91 80-01
of EOPs to establish EDG loading

C. Unicm1ved items

1. EDG loading ano surveillance testing * 2.4.1 91 80-02

(' 2. EDG air bank low pressure serpoint* 3.3.2 91 80 05

3. Calculations for EDG room 3.4.1 91 80 03
and screenhouse ventilation"

Licensee commitment date:

January 1992*

.
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Observations

} D. h utons Section C_ommitment dates for
resolution

'

1 xd flow study and updating 2.6 January 1993

r.0S calculations

? !?O Vec coordination calculation 2.9 January 1993

) P+' ion of feeder breal:ers 2.10 Ja; ary 1992-

y breakers for DC system -
Y _

battery charger 2.10.2 January 1992-

,treuit cor:tnbution
.

5. .t 7e actions to address 5.2.1 May 1991
progu 1 weakness in the EOP review August 1991

process

'

6 Revision of AOP to emu e safety 5.6 January 1992

) related loads are not inadvertently
started

7. Include MCC5 feed breakers 5.6 January 1992
in the surveillaner program

S. Rr ei EDG prw;tive OC/UV 5.6 January 1992 _

reix, protection

i9. Operator aids, training and 5.6 July 1991

procedure update

O
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h 1.0 INTRODUCTION

During recent inspections, the Nuclear Regulatory Commission (NRC) staff observed that, at
several operatir.g plants in the country, the functionality of safety related systems had been
compromised by design modifications affecting the electrical distribution system (EDS). The
observed design deficiencies were attributed, in part, to improper engineering and technical
suppon. Examples of these deficiencies included: unmonitored and uncontrolled load growth
on safety related buses; inadequate review of design modifications; inadequate design
adculations; improper testing of electrDal equipment; and use of unqualified commercial
grace equipment in safety related applications.

\

In view of the above, the objectives of this inspection were to assess: (1) the capability of -

the electrical distribution system's power sources and equipment to adequately suppon the
operation of Haddam Neck's safety related components and (2) tne performance of the
licensee's engineering and technical support in this area.

5 To achieve the first objective, the team reviewed calculations and design documents paying
parucular attention to those attributes which ensure that quality power is delivered to those
systems and components that are relied upon to remain functional during and following a
design basis event. The review covered ponions of onsite and offsite power sources and
included the 115 kV offsite power grid, station aunliary transformer: 4.16 kV Class lE and

9 non Class lE system, emergency diesel generators,480 V Class lE unit substations and
motor control centers, station t atteries, battery chargers, inveners,125 Vdc Class lE buses,
and the 120 Vac Class 'E vital distribution system.

The team verified the adequacy of the emergency onsite and offsite power sources for the
EDS equipment by reviewing regulation of power to essential loads, protection for calculated
fault currents, circuit independence, and coordination of protective devices. The team also -

assessed the adequacy of those mechanical systems which interface with and support the EDS.
These included the air stan, lube oil, and cooling systems for the emergency diesel generator

#

and the cooling and heating systems for the electrical distribution equipment.

A physical examination of the EDS equipment verified its configuration and ratings and
included original installations as well as equipment installed through modifications. In
addition, the team reviewed maintenance, calibration and surveillance activities for selected t
EDS components.

The team's assessment of capabilities and performance of the licensee's engineering and
technict.1 support included organization and key staff, self assessment program and technical
t aining, temporary and permanent plant modifications, operating procedures for EDS, root
cause analysis and corrective action programs and engineering suppon 4 design and
operations and their interface.

9
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In addition to the above, the team verified general conformance with General Design Criter'a
(GDC) 17 and 18, Systematic Evaluation Progam (NUREG 0826), and appropriate critena
of Appendix B to 10 CFR Pan 50. The team also reviewed the plant's Technical
Specifications, the Final Safety Analysis Repon and appropriate safety evaluation reports to
ensure that technical requirements and licensee's commitments were being met.

The details of specific areas reviewed, the team's findings and the applicable conclusions are
described in Sections 2 through 5 of this repon' The sections of the report which address the.

specific findings are identified in a table titled, " Summary of Inspection Findings."

2.0 ELECTRICAL SYSTEMS

The team rev.ewed, on sample basis, several features and components of the Class IE
distribuuon system. Particular attention was given to a selected sample " vertical slice" load
path through '.e Class lE EDS. The scope of the review included verifying the adequacy of
the following attnbutes: 1) design, fault analysis, voltage drop study, and protection
coordination studies of the Class 1E de, Mtal 120 Vac, and Class IE ac systems; 2) EDS
equipment ratings, such as switchgear and transformer ratinp, tansformers basic insulation
levels (BIL), shon circuit ratings,125 Vdc battery sizing ground fault protection, motor
overload protection, and EDGs loading, sequencing, shedding and protection schemes: 3) the
steady-state and the transient load profiles on train "B" of the EDS under normal and
abnorma' operating conditions; 4) cables sizing and voltage drops dunng motor running and
staning; 5) electrical containment penetrations, sizing and protection; and 6) offsite power'

capabilities and degraded bn protect .

The team also reviewed procedures and guidelines governing the EDS design calculations,
design control and plant modifications, and EDS single line diagrams and wiring schematics.
A simplified single line diagram of Haddam Neck Plant is shown on Attachment 4

2.1 Offsite Power. Grid Stability and bus Alienments

The plant's safety related buses are energized fr vn two 115 kV offsite lines through
non-safety related buses. Two 115 kV lines are tied at the 115 kV switchyard so that the
plant safety related buses can be energized from either of the two lines. CONVEX (the
offsite distribution control authority) retains jurisdictional control of the switchyard up to and
including the low voltage side circuit breakers (CB) of the station service transformers
(SSTs). The safety related buses have no access to either the main generator output system
or the 345 kV network.

- -- - - -
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_f] The team reviewed logs of the 115 kV network voltage levels for years 1985 to 1991, and
b observed that tne grid operating voltage level has been changed to a new higher level in the.

second half of 1990 (from an average of 112 kV to 117 kV). This change was refleted h j
the licensee's degraded voltage serpoint study. The team concluded that the 115 kV netyork
was very stable and had access to sufficient power to permit successful operatio" of Use plant
safety related loads,

2.1.1 Bus Alienments Durine Start-uo. Normal. Abnormal and Shutdown Ooeration

The output of the turbine generator (19 kV) is stepped up through the main transformer to
345 kV and power flows into the ring bus in the 345 kV switchyard to the Connecticut
Valley Electric Exchange (CONVEX) power grid.

Normal station power is provided by the three station service transformers. Station service
transformer 309 steps down the 19 kV output from the turbine generator to 4160 V to feed
non-safety 4160 V buses 1-la and 1-1B which feed the RCP motors. Station service
transformers 12R-21S and 12R-22S step down the 115 kV offsite power from the switchyard
to 4160 V and feed non-safety buses 1-2 and 1-3 respectively, with tie breakers connected to
4160 V emergency buses 8 and 9. The emergency buses 8 and 9 are backed-up by
emergency diesel generators to supply vital plant auxiliaries if normal ac power is lost.

q During start-up operation all station loads are energized from the 115 kV system. Bus 1-2
Q supplies power to buses 1-1B and 8, and bus 1-3 supplies buses 1-1 A and 9. After a

successful start-up, the operator manually initiates transfer of buses 1-1 A and 1-1B to the
main generator. The other buses are aligned in the same way as during start-up mode.
During abnormal operation, as long as the 115 kV network is available, buses 8 and 9 are
supplied from buses 1-2 and 1-3 respectively. On total loss of offsite power to the
safety related buses 8 and 9 (as detected by the Degraded Grid Voltage undervoltage relaysh
the buses are automatically isolated from 1-2 and 1-3 respectively, selected loads of the buses
3 an 9 are tripped, and the EDGs started. A. tie-breaker (12R-ITd) in the 115 kV
switchyard allows buses 1-2 and 1-3 to remain energized followmg a loss of one of the
115 kV lines. A tie-breaker (2T3) between these buses allows the two buses to remain
energized fohowing a failure of one of the SSTs.

For shutdown operation,the buses are aligned the same as during start-up operation. Prior to
tripping of the main turbine-generator the operator manually initiates transfer of buses 1-1 A
and 1-1B from the main generator to buses 1-2 and 1-3 respectively. Manual transfer is
performed one bus at a time.

The team did not identify any unacceptable conditions during this review.

|
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2.1.2 Bus Transfer Schemes

; The team reviewed bus transfer schemes to assure that transfers occur without any damage to
the connected load and maintain the independency and redundancy of the EDS. All transfers
are ''open circuit" type with a built in time delay of I second. The team observed that all of
the transfer schemes and tie breakers associated with the safety related 4.16 kV buses used
two circuit breakers (CBs). Each of these CBs had its control circuit energized from a
different train of de power, thus ensuring isoladon of safety related buses frem the
nonefety related buses when required.

The team reviewed the transfer scheme for motor control center (MCC) 5. The MCC5 could
be fed from either bus 5 or 6. One bus was always manually selected as the ' preferred" -

source. The automatic transfer scheme is based on drop-out and pick-up functions of Agastat
timing relays. The scheme always re-transfers to the preferred source, even when this source -

is esablished shortly after the safety related loads become energized from the alternate
,

source. For example, ECCS valves could start to operate from the alternate source, then be
mterrupted for no more than 0.225 seconds with any tolerance associated with operation of
the timing relays and attempt to be re started again, this time from the preferred source. The
team observed that this case has not been analyzed. The licensee explained that the
charreteristics of the small motors involved m this tr sfer were such that the residual voltage
was of such a small magnitude that it did not represent any danger to those motors dunng this

9- re-transfer. The team also observed that the method of operation of this transfer scheme was
such that a fault would be energized from one source and then transferred to the other before
both transfer breakers would tnp and lock-out. The team noted that this issue was reviewed
by the NRC during the licensing process and found acceptable. The team had no further
questions regarding this issue.

In summary,the team observed that the alignment of buses, and the transfer schemes assured -

availability of power to the safety related loads, from either the o'fsite network (preferred) or
the EDGs (backup), during all modes of plant operation.

2.2 4160 vacla80 Vac Class lE Systems

There are six 4.16 kV primary buses in the plant. Two of these buses (1-1 A ano ' 'B) are
dedicated to supply RCP pump-motors, two buses (1-2 and 1-3) supply all other loads in the
plant, and two Class lE buses (8 and 9) supply the safety related loads.

Class lE bus 8 can be energized from the offsite network through bus 1-2 or from its
dedicated EDG 2A. Class lE bus 9 can be energized from the offsite network through
bus 1-3 or from its dedicated EDG 2B,

There are five 480 V buses; buses 4 and 5 are energized from bus 8, and buses 6,7, and 11
are energized from bus 9. Each 480 V bus feeds a number of MCCs. MCC 5 can be fed

g from either bus 5 or bus 6 through an automatic transfer scheme.

.
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(m. ) 2.2.1 Ground Fault lyection System

The origina' design had an ungrounded 4.16 kV delta-connected distribution system. This
was later changed to a high-resistance grounded system, partly to control voltage surges in
the system. The NRC review included:

1. Verification of capabilities of the standby generators to start the loads with a ground
fault present in the system.

2. Performance of the ground fault detection, and capability of the fault energy
dissipation system.

The team observed that in the cases when two 4.16 kV buses (buses 1-1 A and 1-2 or 1-1B
and 1-3) were connected together, the occurrence of an unrestricted ground fault affecting the
connected buses would restit in a total energy dissipation equal to 52 kW (an average value
based on the nominal voltage condition at the time of fault). The resultant temperature
profile of the switchgear room has not been analyzed. The licensee stated that procedures for
locating a ground fault (ANN 4.9-lf A), and for loss of cooling in the switchgear room
would provide the operator with a sufficient action plan to ensure an orderly shutdown of the
plant following this event.

(N The team concluded that performance of the ground fault detection and fault energy() dissipation systems were found compatible with the EDS arrangement, and the predicted fault
condition.

2.2.2 Voltage Suree Protection

The team observed that there wese no voltage surge arterers installed on the transformers'
secondaries on the 4.16 kV or 480 V buses. The licensee stated that lightning arresters
located on the primary side of the station service transformers (SSTs), the high-resistance
grounded distribution system, and an extensive grounding grid, ensures an acceptable
at'enuation of the voltage surges initiated within the outdoor 115 kV switchyard. The teamt

observed that there were no lightning anesters on the low voltage side of the SSTs as
described in modification No. PDCR-CY-89-100. The licensee agreed to revise the PDCR
to address this discrepancy.

The team concluded that the Class 1E EDS was designed to reduce the possibility of voltage
stress exceeding the insulation levels of equipment and circuits.

|y
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2.3 Electrical Distribution System Loading

The ratings of the SSTs and Class lE 4160/480 V distribution transformers were compared
with their loading, both normal and abnormal, such as plant start-up, and loss of one of ie
115 kV lines. The limiting condition for rating of the SSTs was found to be "one SST om of
scvice." At this point the load on the remairdng SST (with a continuous rating of
17.3 MVA) would be between 18.9 MVA and the limit of the 4 kV side circuit breaker (CB)
ratmg (3000 Amp or 21.6 MVA). The team rioted that procedure EOP 3.1-10 limited this
mode of operation to I hour. There is no long term degradation of the SST as within I hour
the trareformer's temperature would not exceed the maximum allowable limit.

The te.m found the rating of the transformers to be compatible with the loading conditions.

2.4 Emergency Diese) Genrrator (EDG)

This inspection was performed in order to evaluate the capability of the EDG system to
provide the maximum power to suppon the loads required during plant accident conditions
under the most severe operational conditions for tne EDG units.

2.4.1 EDG LeadM

(~] According n the FSAR, the system consists of two 2850 kW,0.8 power factor EDG umts
V which are designed to be of sufficient capacity and capability to start and wrry all vital loads

required under postulated accidw. ecnditions. Both the technical specifications and periodic
surveillance procedures require that each EDG be demonstrated operable by monthly testing
between 2750 and 2850 KW, According to a letter from the manufacturer (General Motors)
the EDG units are each rated as follows:

- Continuous 2600 kW
- 2000 Hour 2850 kW
- 7 Day 2950 kW '

30 Minutes 3050 kW --

* These ratings could not be verified in plant limnsing documen's.

During the 1989-1990 refueling outage an operations / engineering review of Emergency
Operating Procedure (EOP) E-0, the licensee discovered that the EDG loading can exceed the
maximum load (2850 KW) to which the unit is surveillance tested. As a consequence, a "one
time" surveillance test was conducted during July 1990 at 2950 kW,0.8 power factor to
demonstrate the capability to carry EDG "B" calculated maximum load of 2915 kW.
On August 2,1990 an engineering evaluat on of EOP ES 1-3, " Transfer to Sumpi

Pecirculation" showed that testarting a HPSI pump would result in load shedding of an RHR
pump due to the low starting voltages and the low voltage tripping scheme on the respective

h 480 volt buses. As a consequence the setpoints were lowered for the 480 volt buses that
J

. _ . _
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power the RHR pumps to alleviate this condition. Investigation by the licensee revealed that

v this condition had existed since an EOP revision in 1986. The licensee addressed this
deficiency and provided a detailed root cause analysis in LER 90-11 which was made in
accordance with 10CFR 50.73 reporting procedures. The root cause analysis concluded that
there were procedural deficiencies which permitted changes in EOP's without adequate
technical r-view and safety evaluation review. This is funher discussed in section 5.2.

The team concluded that this deficiency represents a violation of 10CFR 50, Appendix B,
Criterion III " Design Control." The violation normally would be classi5ed as a Seve ity
Level IV violation. However, the violation is not being cited because the criteria speciDed in
10CFR 2, Appendix C, Section V of the Enforcement Policy wn satisfied. Spee!Scally, this
is a Severity Level IV violation, which was identified and Ieponed by the licensee, and
appropriate corrective actions are being implemented to prevent recurrence. Therefore, this
constitutes a non-cited violation (50-213/91-80-01).

During this inspection, further licensee engineering review didosed that the worst case
accident loading of the EDG's now exceeds the previously idendfied (July 1990) maximum
loading of 2915 kW. According to load calculation PA-90-1 CE-ll67-GE dated
February 20,1991, the worst case loading occurs during a large break LOCA coincident with
loss of offsite power and the failure of the "A" EDG. This calculation shows that the 'B"
EDG loading increases to 3033 kW (within the 30 minute 3050 kW EDG rating) for

g approximately 8 minutes before load reductions are made which decreases this loading to less
y than the 2600 kW continuous rating of the EDG for the duration of the accident.

In order to gain confidence in the licensee's load calculations, the team reviewed licensee
calculations and independently calculated some major loads. The team reviewed the load
calculations of MCC-5 and MCC-12 as documented in NUSCO CAL # PA 78 741-01-GE
entitled, " Connecticut Yankee Diesel Generator Automatic Loading Analysis." In these
calculations, the licensee introduced a parameter known as " demand factor." The licensee
defined the demand factor as the ratio of the measured load (during a 24 hour period) to the
total load of the bus. The team was concerned that the use of the demand factor in the
calculation was not appropriate and the demand factor was not based on conservative
assumptions. The licensee could not provide properjustification for its application.
Subsequently, the licensee revised their calculations which were documented in NUSCO
CAL # PA 90 LOE-1167-GE dated February 20,1991. The team's review of the new
calculation did not identify any unacceptable conditions.

Since severe voltage and frequency drops could result in the inability to start and accelerate
loads and loss of running loads, a review was made of worst case load starting transients.
The review of the diesel generator load calculation shows that when the HPSI pump starts
following a postulated accident in conjunction with loss of offsite power, the transient voltage
of diesel generator 2B drops to about 52% of rated and recovers to approximately 90% of
rated within two seconds. The HPSI pump requires approximately 12 seconds to attain rated

n speed (The team noted that these conditions do not meet the guidelines stipulated in R.G.
V

, .
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1.9). The frequency variations were found to be less than 3Fo of rated. The licensee
substanuated the ability of the RPSI pump to start and op. rate under these conditions (with
test data from " full flow to run out" tests conducted during 1980 and from the routine
sequence / manual loading t:sts of starting and operating under bypass flow conditions).
Further substantiation was provided by analysis of the manufacturer's pump motors
torque / speed curves under conditions of low voltage. The team was concerned that this
substantial voltage drop may cause some seal-in relay to drop out in the 480V power circuit,
and disable the running motors. The licensee provided relay test data which show that the
drop out voltage is below 52fc o; the rated voltage. The licensee also reviewed their 48) V
wiring diagrams and determined that no sea'-in relays are used in the 480 V motor startmg
circuits.

As a consequence of exceeding the loids for which there is demonstrated EDG capability to
power loads in excess of 2915 KW, the licensee took actions to provide the team with
assurance that the EDG's could power the worst case accident loads. Included were an EDG
load raung letter from the manufacturer, documentation of inadvertent operation for several
minutes at 3300 KW (governor speed control failure), and the periodic outage mamtenance
conducted with the assistance of the EDG manufacturer's personnel to assure that capability is
not degraded.

The team noted that the present T.S surveillance tests do not envelope the maximum loading
conditions and the critical parameters are not recorded for trending. Also, the power factor
rating of tae diesel generators is not considered for the surveillance tests.
The team considered the following issues as unresolved pending completion of the following
licensee actions: (Unresolved Item number 50-213/ 91-80-02)

a. Firmly establish the maximum EDG loading,
b. Confirm the EDG 30 minute qualification rating and update the licensing documents.
c. Evaluate the adequacy of the existing TS surveillance requirements considenng te

above items and the adequacy of existinf testing at unity power factor (KVAR loading
requirements).

2.4.2 EDG Generator Excitation and Control Power

The EDG generator field excitation current is proportional to both generator load and power
factor. The team confirmed from manufacturer's data and by calculations the exciter's
capability to suppon the large low power factor accident loads. Since the generator field
excitation current can exceed 100 amperes, the team also confirmed by inspection that the
100 ampere field circuit breaker had been replaced with a 125 ampere breaker during the
1990 outage. The team concluded that the EDG generator excitation system was adequate to
support the required EDG performance

4

. - - - - - - - _ -- -



- ,

. .

07135416

The team observed that the design of th: 125 volt de centrol power system for the EDG
requires the power to pump fuel from the underskid EDG day tank, open the air start
wiencids to start the engine, flash the generator field, power the electronic portion of the
Woodward governor, and to close the EDG output circuit breaker. Neither the design nor
the procedures provide for starung and operatmg the EDG ttnit when 125 Vdc control power
is not available. However, the design is such that loss of de control power will not cause an
operating EDG to shut down. Speed control is m .intained by the mechanical back up pomon
of the Woodward governor. Generator voltage control / regulation is not dependeat upon the
de control power.

2.4.3 Load Secuencing and Sheddine on Class 1E Bus

The team reviewed the EDG load shedding and load .*quencing on Class lE buses by a
selective review of the shedding and sequencing system designs, by a review of p:nodic
ccJibrations, a review of periodic surveillance tests, and by a review of licensee analysis of
the maximum errors in the system. No deficiencies were observed in these areas. A detalled
review of the maximum projected errors in the system revealed only one area for po:ential
sequencing overlap. This overlap was in the initial sinall connected motor control cemer
loads and the starting of the HPSI pump. The 0.5 second maximum time overlap was
satisfactorily demonstrated by licensee analyses to produce no adverse affects either on the
EDG loading or in the safety systems capability. The tum considered the load squencing

q system adequate to perform its safety functions.

LJ
Cracturion

The team concluded that inadequacies in the licensee's technical review of emergency
operating procedures led to an unreviewed/unanalyzed safety concern in the EDG units
capability to power the emergency loads as required by these procedures. This de6ciency
was licensee identified, reported, and conective actions are being implemented. This was
classified as a non cited violation. An unresolved item was identified which requires further
licensee actions including EDG loading, qualification testing, establishing adequate
surveillance testing to envelop the worst case loading and revising the TS and procedures as
required to reflect the changes.

2.5 AC System Short Circuit Study

The team r.ated that the results of the short circuit study were available as an attachment to
coordination studies PA82-050-43GE and PA52-050-6$sGE. The licensee explained that full
analysis will be completed together with the load flow study (see Section 2.6). This will
enable both analysis to utilize a common data base describing the components of EDS.

O
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The team noted that there was no formal comparison of the results vs. rating of the
equipment. The initial review of the available information by the team indicated that the
cases of the maximurn bus loading (as present during the start-up mode) and the highest
syst m voltage were not analyzed. Subseaently, the licensee performed new analysis with
the worst case and the results indicated the the fault levels increased between 6% und 20%
(depending on the bus).

These new results had no impact on the protection coordination study, in that study the
maximum fault level was based on an " infinite" bus on the primary side of transformers
supplying a bus in question.

The momentary and interrupting ratings of the 4.16 kV rind the 480 V circuit breakels on 4
safety related buses were found to be acceptable as compared with the new fault levels.

2.6 AC Svstem Vo!twe Reglation Studv
(

The team observed that there were voltage drop calculations for some individual loads. Also,
there was a set of calculations related to degraded grid voltage setpoints but there was no load
flow study for the plant.

The team observed that as compared with the available logs from control room (CR), a

O number of calculations (e.g. PA82-050-40GE) used .very conservative assumptions for bus
loadings.

The team observed that the calculations did not address in detail the voltage profile on each
safety related bus. The voltage drop calculations for steady state used only the full load
amps, although the majority of motor drives were both rated and operated at a service factor
of 1.15. Even though, for the cases reviewed by the team, the resultant difference in the -

steady state voltage drop was found to be within an acceptable range, the future load flow
study should include the actual conditions.

The team observed that some of the transformer loading conditions were not analyzed in the
dynamic mode. For example, during start-up mode, starting of the second RCP per bus
caused a substantial voltage drop on the 4 kV bus such that the level 3 degraded grid voltage
alarm was observed in the control room. This hc wer, did not downgrade the performance
of the EDS during this mode of operation.

The review of 'oltage regulation also included assessment of the overvoltage detection
system. The settmgs for the overvoltage detection was found to be compatible with the range
of operating voltage of the equipment. No evervoltage condition was observed on the 4 kV
buses.

Me
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h' Following the recent upward change in the operating voltage of the 115 kV grid, the taps on
most of the in-plant distribution transformers have been changed to retain the oid settings of
the degraded grid voltage detection system. The team observed that as a result of the change,
the 480 V distribution system was subjected to a continuous overvoltage. As noticed during
walkdowns, voltage on 480 V buses 4,5, 6, and 7 was in excess of 485 Volts, and over
515 Volts on bus 11. The team observed that the cvervoltage alarms in the contin! room
were annunciated. These voltages were much higher than those dictated by the fact that
majority of the motors were rated only 440 Volts i 10%. The licensee reviewed this and
concluded that there was no immediate impact on the performance and/or life of the safety
related Icads.

The licensee indict *d that they were in the process of reviewing a computerited load Dow
study program. Wan accepted , the program would be used to conduct the complete study
to venfy not only the voltage profdes in the system during steady state but also during
transients. The program would also permit the retiming of degraded grid voltage setpoints.
The licensee is committed to perform this study by January 1993.

The team also reviewed calculations PA80-200-25-GE, PA89 LOE-00574-GE and
PA83-ll7-0493 GE to determine the adecuacy of voltage at the component level. The most
critical voltage drop calculations are related to motor operated valve feeders and have the
objecti,e of ensuring adequate torque capacity to operate safety related valves. The NUSCO
procedure for performance of these calculations has not been formalized. For example,

(n) MOV voltage drop calculation PA86-006-0574-GE has the objective of determining the
minimum voltage at the MOV motor terminals to ensure that the motor ope ator can produce
suf6cient torque. The calculation does not identify the torque capacity and line current at the
delivered terminsi voltage of 391 Vac. These values were ext acted from motor performance
curves corresponding to a terminal voltage of 460 Vac and incorrectly used as constants
applicable to the lower terminal voltage level. In response to the above , the licensee
provided a corrected provisional calculation which demonstrated adequate terminal voltage
and torque relationship. The licen.ee stated that the voltage drop study for all MOVs will be
reviewed further to address the NRC Genene Letter 89-10 and action is being taken to
establish an MOV voltage drop calculation procedure. This response was considered
satisfactory. !ne team had no further questions regarding this issue.

2.7 AC Suem Protection and Coordination

The team reviewed calculations PA82-050-0659GE and PA82-050-0043GE to verify adequate
selection and settings of protective devices for 4160 Vac and 480 Vac systems. Calculations
for bus supply overcurrent protect:on wi h motor feeder surge coordination for the 4160 Vact
system c'id not consider the initial bus load currents. The plant does not have a formal load
flow study for the medium voltage system, however, standrd practice would have included
bus Im.d analyses to account for initial loading conditions. The licensee responded to this by
perforraing a supplementary calculation which included initial loading consideraticas

OV
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(_) All mo'or starting characteristics shown in the calculations are assumed or calculated rather
tMn based on as-built operation experience or test records. In response to this, the licensee
presented operational instrument traces which showed that the assumed motor starting
characteristics are conservative.

De team noted that the reactor coolant pump (RCP) startmg characteristics were incorrectly
factored into the coordination for station sertice buses 1-1 A and 1-1B. The RCP's are
always started from preferred busses 1-2 and 1-3. The licensee performed a supplementary
calculation with corrections which showed that satisfactory ardination does exist. The
licensee has also committed to regenerate system calculations by use of a computer based
systems analysis program by January 1993.

The team noted that initial bus load current values used for the 480 Vac system were
assumed rather than calculated or measured under as-built operating conditions, in response
to this, the licensee provided instniment reading records that showed the actual maximum
loading of the sampled buses are . .. within feeder capacities.

The team observed that due to a faster response of the level 1 degraded grid voltage relav
than the overcurrent protection of the bus feeder (8T2 or 9T3), it was possible to start an
EDG and connect it to a faulted bus. This is further discussed in detail in section 5.6

In summary, the licensee responses to the questions raised by the team showed that AC
' system coordination is adequate except for the miscoordination of buses 8 and 9 overcurrent

vs undervoltage protection relays during a bolted bus fault.

2.8 Electrical Penetration Sizine and Protection

The team reviewed calculations PA82-050-0659GE and PA82-0043GE to evaluate the
adequacy of containment electrical penetrations. The containment electrical penetrations were
replaced during the 1980 plant outage as an upgrade conforming to the penetration
qualification requirements of IEEE Std. 317-1976. The cocrdination of penetration protection
was shown in the two calculations listed abovt The team noted that only medium voltage
feeder penetrations are for the RCP's. These are shown to be adequately protected by
primary (feeder) and backup (bus supply) protective devices. Th: 480 Vac feeder

_ penetrations for the containment air recirculation (CAR) fans 3 and 4 are also shown to have
adequate primary and back up protection. However, CAR fans 1 and 2 have adequate
primary protection but no back up protection. The team noted that secondary protection
provided by the bus supply breaker is not effective in the lower overcurrent ruge (less than
3000 amperes). The protective device performance was oeemed as an existing condition not
covered " current criteria. However, penetration thermal withstand capability could be
exceeded under existing backup protective conditions. Following the inspection, the licensee
provided the information to the team which indicated previous review by the NRC. The teart-

p observed that the electncal penetrations of reactor containment were reviewed by the NRC as

!] SEP Topic VIII+. The review indicated that a single circuit breaker to protect a penetration
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U serving a (Class lE circuit or non. safety) circuit conuuning only compor.ents that are

qualified to Class IE requirements is acceptable provided inat each component of such circuit
is qualified to the accident environtrent The team agreed that the CAR fan primary breaker
protection and EQ requi2ements meet this criteria.

2,9 120 Vac Class lE System

Division A for the 120 Vac sy; tem consists of two inveners, A and B, each supplying a
120 Vac distribution panel. Each inverter is capable of supplying the entire division load
through a manual bus transfer arrangement. These inverters .re powered by 125 Vdc battery
bus A. Division B consists of two nr.w inverter / static switch combinations designated C and
D and supplied from 125 Vdc battery bus B. Each inverter is capable of supplying the entire
tram load through a manual bus transfer arrangement. Additionally, each static switch can
automatically transfer the vital load to a constant voltage transformer in the event of invener
source failure. These transformers are energized from 480 Vac, MCC 12. The inverters and
constant voltage transformers limit short circuit currents to less than 200 percent of rated load
capacity.

To asses the adequacy of 120 Vac system, the team reviewed calculations PA80-208-229
GE,PA83117-00976GE, PA83-113-00984GE, and calculation (no number assigned) for low
voltage system coordination studies. The team noted that division B of the Class IE 120 Vac

(V3 vital and semivital system was recently modified by PDCR 903. The load analysis performed
by calculation PA80-208-229 GE was found in agreement with instrument measurements of
inverter loading performed by work orders. The team noted that a quality controlled and
approved protective coordination calculation for this system 'oes not exist. The coordination
study listed above was performed to satisfy Appendix R requirements . However, the team
noted that there were no discernible technical inadequacies. The licensee committed to
perform a quality controlled calculation by January 1993.

2.10 125 Vdc Class lE Svstem

The 125 Vdc system was reviewed to verify its capability to support a safe plant shutdown.
The team's review included: battery sizing, voltage drop and overvoltage control, short
circuit protection, and coordination.

The 125 Vdc system consists of two Class 1E battery Divisions A and B, eac' 7tmally
supplied by a separate battery charger, and a third non-class IE battery, batte- :harger, and
sydtchboard designated as Bus C.

This system was reantly modined by PDCR's 903 and 995. The purpose of the changes
included in PDCR 903 was to satisfy 2.e requirements of 10 CFR 50, Appendix R. That is,
to maintain sufficient separation of redundant systems such that a single fire will not prevent
safe shutdown of the plant. To achieve this, Division B has a new battery and 125 Vdc

(m) switchgear located in a new ,,witchgear room. In addition, non-class IE system loads were
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O reassigned to non-safety related Bus C which remained in the old switchgear room.
PDCR 995 repla.ed Division A circuit breakers with new Westinghouse molded case circuit
breakers types "JD" and "FD" as a maintenance upgrade. The old Westinghouse breakers
were out of calibration and there were no direct replacements available.

2.10.1 DC System Voltare Dron and Overvoltace Co.nlml

Calculations PA91-LOE 1171GE and 18961-E-13 were reviewed to evaluate these areas,
Evaluation of voltage drop at the terminals of safety related equipment is needed to verify
Class lE circuit capability to start and operate assigned loads. Calculation
PA91-LOE-1171GE evaluated the most limiting component voltage drops and established
battery discharge limits to ensure proper component operation. The team noted that the
overvoltage conditions possible during battery equahnng are prevented by administrative
procedures.

2 10.2 125 Vdc Class 1E System Short Circuit and Coordination

Calculation PA80-241-0106GE was reviewed to determine the adequacy of this area. The
team noted that the battery short circuit contribution level estimated in the above calculation
was based on IEEE 946 criteria which is less conservativc than the reported manufacturer
tested level at an initial electrolyte temperature of 77'F. However,the final results of the
calculation were given for a temperature of 104*F conesponding to maximum design ambient

hc air temperature instead of maximum expected initial electrolyte temperature. During the
inspection,the licensee recalculated battery short circuit contributions in consideration of
battery manufacturer test data and using 95'F as worst case electrolyte temperature based on
maimenance records. The same calculation states that the battery charger short circuit
contribution is limited to 125 percent of rated full load current. Considering that the battery
charger control elements are Silicone Controlled Rectifiers, such current limiting control
would not be effective until the first zero crossing of the AC supply current waveform is
reached. This may take more than half a cycle (8 me.) depending on the AC supply circuit
time constant (X/R ratio). This is of concern because small frame molded-case feeder circuit
breakers will attempt to intermpt bolted fault currents in less than 9 milliseconds. Thus, the
higher initial battery charger short circuit contribution, combined with the battery
contribution, could exceed the molded case circuit breaker interrupting duty ratings.

The licensee mitiated a manufacturer inquiry on battery charger short circuit performance.
Preliminary response from one manufacturer (Elgar) estimated an initial contribution of
500 percent of rated load current. The licensee committed to correct the calculation by use
of definitive battery charger short circuit capability following the expected manufacturer
response to the above inquiry by January 1992.

n
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(o) The team noted that the licensee's recalculation of the short circuit level by use of the above'~'

considerations resulted in a fau't level exceeding 10,000 amperes at the load .ide of small
frame molded case circuit breakers, thus exceeding their UL certified intermpting duty
ratings.

Manufacturer catalog information on circuit breakers types GE THED indicates an
interrupting rating of 20,000 amperes which is not UL listed. Bus A switchboard was fitted
with Westinghoure JD and FD breakers by PDCR 995 as discussed above. The manufacturer
provided a statement relating anticipated interrupting duty to similar breakers types HFD and
HJD which were tested at 22,000 amperes intampting duty. Follow-up discussion with the
manufacturer indicated that the contact assemblies and arc chutes of the two breaker types
(JD/HJD) are substantially the same and should perform identically. The licensee submitted
this as evidence that the breakers can handle the anticipated interrupting duties,

The team observed that the same calculation does not consider the most limiting conditions
affecting the adequacy of coordination between load feeder circuit breakers and the bus
supply breakers. For er. ample, a bolted fault at the load terminals of the 100 ampere feeder
breaker (Ckt. IVID) for inverter C will also cause instantaneous tripping of battery
breaker 72BTlB supplying Bus L.

An explanation was given by the licensee for acceptability of coordination under worst case
p fault p;edi:ated o'n Appendix R considerations and personnel safety advantag.:s. nis
V explanation does not address the Class IE system design basis which is intended to preclude

bus failures as a result of cascading events by having satisfactory coordination between bus
; supply and feeder breakers. The licensee also stated that the design and installation features

of the 125 Vdc C ass IE system and precautionary maintenance procedures greatly reduce the
'

probability of a bolted fault and no common mode failure mechanism exists due to Wis
condition,

in summary, the subject calculation needs to be corrected and expanded to cover the issues
related to accurate estimation of short circuit duties and satisfactory coordination of feeder
and bus supply circuit breakers. The licensee is committed to resolve this issue by
January 1992.

2.10.3 Class lE Batterv and Charner Sizine

Calculations PA91-LOE-1171GE, PA82-076-31-GE, PA91-LOE-1173GE and PA80-208 229
GE were reviewed to assess this area. The battery sizing calculation PA91-LOE-1171GE was

| performed in accordance with TFRE Std. 485-1985. DC system load data used in the
calculation was based on actual instrument readings taken in the plant by authbrized work
orders and by component load estimates. The instrument readings taken for inverters C

!

,
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(9 and D compared favorably with the load estimates of calculanon PA80-208-229 GE on
V invener loading. Calculation PA82-076 31 GE was performed in accordance with

IEEE Std. 946-1985 to verify the adequate size of battery chargers The team concluded that
the battery and battery charger have udequate capacities and they are adequately sized.

2.11 Conclusions

Based on the team's review of the EDS design, tne team identified no operabihty problems,
and concluded that generally the Haddam Neck electrical distribution system is capable of
performing its intended safety function. However, the team identified some areas of concern
whi6 needed further evaluation by the licensee. Specifically, there appears to be a lack of
adequate control of the Emergency Diesel Generator (EDG) loading and surveillance testing
program to envdop worst case design basis accident loads, lack of adequat : licensing
documents indicating EDG short term ratings and resciting 5 this information not being
reflected in Emergency Operating Procedures (EOP) nor given to control room operators.
Further, several examples indicate that a more thorough technical review and attention to
detail would assure that applicable regulatory requirements are met and comprehensive desip
outputs are generated. Also, there is a potential for overloading of the EDG with the existing
protective relay settings, and a lack of adequate coordination of supply breakers and feeder
breakers for the 125 Vdc system for a worst case fault.

With the exception of specific findings, observations and unresolved issues identified in the

Q report, the EDS components were adequately sized and configured. However, margins for
the EDGs loading under worst case design bases requirements were found to be minimal and
are a concern to the NRC. In addition, the team observed that: 1) there was no load list
available for all of the " global" calculations, such as EDG loading / sizing, fault analysis, and
degraded grid voltage setpoints; 2) some of the operat4g conditions (such as start-up bus
configuration) had not been included in the protection coordination, voltage drop, and fault
analysis; 3) as a consequence of not having performed load flow studies, some buses were
exposed to continuous overvoltage; and 4) the electrical distribution system identification for
divisbas A and B buses and loads for all voltage levels was not consistent,

3.* MECHANICAL SYSTEMS

To determine the functional ability of mechanical systems to support the EDGs during
postulated design basis accidents, the team reviewed sample documentation and conducta.d a
walkdown of the fuel oil storage and transfer, lubricating oil, startmg air, and diesel heating
and cooling equipment. The team reviewed equipment associated with the heating,
ventilation and air conditioning (HVAC) of the diesel generator building, service water
screenhouse, switchgear buildings, battery rooms, control room, and selected EDG and
HVAC design modifications. The team also reviewed the power demands for major loads
(selected pumps) for input into design basis calculations and environmental qualification of
certain major loads.

.
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m 3.1 Power Demands for Maior Loads
U

The team reviewed the power demands for the major pump motors powered by the EDGs
following a loss of offsite power 6tring LOCA conditions. The team noted that the diesel

_

loads for the LPSI and HPSI pumps were based on amperage data taken during the
May 22,1990 LPSI/EPSI full flow test and not on the manufacturer's pump curves. The
licensee also did not allow for instrument error in BHP calculations.

The team noted that the peak LPSI pump loading occurs at runout condition and peak HPSI
pump loading occurs prior to runo'n. The LPSI pump BHP based on the manufacturer's
pump curve for the flow of 6000 gpni near runout condition was 1139 and the motor power
demand was 900 kW. The EDG automatic loading calculatiot. PA78-741-01-GE Revision 3,
dated 120-91, Attachment 3 assumed the LPSI pump BHP as 1107 and the motor power
demand 874 kW. The HPSI pump BHP based on the manufacturer's pump curve was 1425
and the motor power demand was 1115 kW. The EDG loading calculation assumed
1423 BHP for the HPSI pump and 1114 kW for the motor power demand. Based on the
teams's findings, the licensee agreed to revise the EDG automatic loading calculations to
correct these loads.

The licensee further determined that 33 seconds after the LOCA, the HPSI pump would attain
full speed and, with the reactor coolant system (RCS) depressurized, woulo be near runout
flow. Calculation 90-102 763GM, Revision 0, dated February 14, 1991, was performed to

(~T provide a best estimate HPSI pump flow during steady state. The licensee calculated the
V corresponding HPSI pump power demand to be 1093 kW. The licensee will revise the EDG

steady state loading calculation to reflect this HPSI load.

The team noted that, according to UFSAR, Page 6.3-4, the developed head of 500 ft at the
maximum flow of approximately 2750 gpm m not consistent with the manufacturer's pump
curve. The licensee reviewed the pump cum as well as the test results from the
May 22,1990, HPSI pump full flow tcat and determined that the correct pump head should
be 1125 ft. The licensee is committed to correct this in next UFSAR update.

In summary, as a result of the team's fmding, the EDG automatic and steady state loads will
be increased by about 27 kW and 5 kW, respectively, from the existing loading calculations.
The team noted that :t the end of the inspection, the manual loading calculation PA-90-LOE-
1167-GE was updated to reflect the increased loads.

3.2 Environmental Oualification of Certain Pumo and Fan Molqrs

During the inspection, the team noticed that the HPSI pump motors and the Containment Air
Recirculation (CAR) fan motors are required to operate at higher than the rated horse power.
The tetun reviewed the environmental qualification (EQ) files of these motors to ascertain
whether they are qualified for the additional load. The results are as follows:

,f3
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3.2,'1 Oualineation of HPSI Pumn Motors

u
- The HPSI pump motors are required to operate at 114% of the rated horsepower based on the
' power demands following a LOCA condition. The test report in the CY EQ file indicated
that these motors were tested at 100% of the ratni horsepower, At the time of thisg

J inspection, there was no engineering analysis in the EQ file to demonstrate that the motors -
were qualified to 114% of the rated horsepower. This constitutes a violation of
10CFR 50.49, paragraphs f and g,.which require that electric equipment imponant to safety
be qualified by type test, analysis or a combination of both, and that the qualification be
established before November 30,1985 (50-213/91-80-04).

' Before the conclusion of this inspection, the licensee was able to generate an analysis
showing that the HPSI motors can be qualified to 114% of the rated horsepower because of

- the relatively low temperature (140*F) and non steam environment.

3.2.2 Oualification of CAR Fan Motors
'

The CAR fan motors at Haddam Neck are required to operate at 106% of the rated
. horsepower based on the power demands following a LOCA condition. The test repon in the
E CY_ EQ_ file indicated that the CAR fan motor was tested at a load sufficient to envelope the -

Heddam Neck operation requirement. Howeve , the team identified some deficiencies in
qualifying the post accident operating time of the CAR fan motors as follows.

The SCEW sheet in the CY EQ file of the CAR fan motors indicated that the CAR fans are
L required to operate 180 days following a postulated LOCA. Westinghouse test report

WCAP 7829 showed that the CAR fan motors were tested to a total post LOCA operating
time of approximately 180 hours. The licensee used the Anhenius Equation to extrapolate

:the post accident operating time. This extrapolation included the peak containment
'

temperatare portion of the temperature vs-time profile. At the time of the inspection, the-
. licensee could not provide sufficient evidence to show that the Arrhenius Equation can be;

- conservatively applied to the containment accident environment which consists of chemica'
'

spray and high pressure steam, During the inspection, the licensee was able_to refine their
calculations to exclude the peak containment temperature portion of the temperature vs.-time
profile. The results of these calculations indicate that, for the post-accident operating time,
the fan motors c:.n be qualified.

.

Following the inspection on February 26,1991, the licensee transmitted to the team their
justification for applying the Arrhenius Equation to the peak containment portion of the

p temperature vs time profile, especially for the case of the CAR fan motors. Tbe team agreed
that the qualification of the CAR fan motors was established.

,
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(3 3.3 Diesel Generator and Auxiliary Svstems
LJ

3.3.1 Fuel Oil Sterace and Transfer S .Hi.mY

According to procedure SUR 5.1-10, the above ground fuel oil tank has a minimum level of
10.5 ft. - However, to provide 7 days of fuel for the EDG in accordance with R.G.1.137, a
minimum level of 13 ft is required. The licensee stated that Connecticut Yankee is not
co amitted to a 7 day fuel oil supply requirement. The licensee further indicated that it is
uneconomical to deliver fuel oil until tank level drops to 10.5 ft or 11 ft because the vendor
charges for a full truck of 7000 gallons. The team noted that the licensee meets the TS

requirements for fuel oil storage. Dunng the walkdown, the team noted that the vent piping
and flme arresters for fuel oil storage and day tanks were located outside the EDG building.
There was no analysis to assess the effect of tornado wind and missile impc: ting of the vent,

lines. The licensee agreed to address this by considering the diesel fuel oil vent piping in the
final analysis of tornado winds and missiles at the Haddam Neck Plant as part of the
Integrated Safety Assessment Program (ISAP). The team had nc. further questions regarding
this issue.

3.3.2 Air Start Svs_ tem

According to UFSAR, Sect on 8, page 8.3-20, the air compressor starts when pressure in thei

q air receivers drops to approximately 175 psig. However, procedure PMP 9.2-101, "EG2A

Q Instrument Calibrations", Table 6.12-10. states that this pressure is 190 psig. The licensee
stated that the UFSAR would be revised to indicate that the air compressors would start at
approximately 190 psig.

The team noted that, according to procedure PMP 9.2-101, Revision 4, Table 6.12-8 and
Table 6.12-9, the required setpoint for the EDG low starting air pressure alarm is 165 psig.
However, no test was conducted to determine whether the EDG would be capable of starting
and ready to accept its loads within 10 seconds with 165 psig starting air pressure available.
The licensee agreed to verify the adequacy of the low pressure alarm setpoint by conducting a
test during the next outage or providing adequate justification for the EDG's ability to start at
air bank low pressure limit by January 1992. This item is unresolved. (50 213/9180-05)

The team also noted that the P&ID for Air Start System D-26020 sheet 2, " Diesel Generator
| Starting Air System A" did not show the as-built condition of a snubber upstream of valve
| DA-V-41A. The licensee has assigned drawing change request DCR-S-157 91 to revise this
i drawing.
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3.3.3 EDG Cooline |

The team reviewed the EDG trending data from May 22 to December 27,1990. The EDG
trending program is unlued to measure engine jacket water temperature (in and out), engine
oil cooler out et temperature, engine oil crankcase outlet temperature, service water supplyl

temperature,1:.DG heat exchanger (inlet and outlet) service water pressures and are used to
verify the EDG cooling function. The team noted that these parameters must be maintained
within a normal range as defined in procedure SUR 5.1-17B. However. if a measurement is
obtained which is outside the specified range, an engineering investigation would be initiated.
The team did not find any unacceptable conditions.

3.3.4 Diesel Generator Governor

Since the EDG power output can be limited either by the Woodward govemor power limit
adjustments or by govemor linkage adjustments, the team confirmed by a review of licensee
governor calibration / adjustment procedures, surveillance procedures and by inspections that
the licensee has not imposed undue limitations on the power output.

3.3.5 EDG Turbochareer

According to the EDG manufacturer, the EDG turbocharger does not become fully
operational until approximately 3 minutes after loading is initiated. Therefore, the team

( confirmed that the accident loads were within the non/ partial turbocharged engine's capability
during this time period from information provided by the EDG manufacturer.

3.4 Heatine. Ventilation and Air Conditionine Systems

3.4.1 EDG Buildine and Service Water Screenhouse

Two diesel room steam heaters wee replaced with electric heaters in 1979 in accordance wnh
plant design change request (PDCR) 328. The licensee's plant change review indicated that
the heater supports were not seismically qualified. The team noted that the heater size was
small and the licensee's analysis indicated that it would not damage the diesel or the diesel
controls if the supports failed,

During the inspection, the team noted that there was no calculation performed by the licensee
to deminstrate that the EDG performance would not be affected if the room heaters were
failed during winter. The licensee prepared calculation No. 90102-106-GF, Revision 0,
dated Febmary 12, 1991, which showed that with a loss of heaters in both EDG rooms
during winter the room temperature would fall to approximately 47'F. The. licensee
determr.d that with this temperature, neither the performance of EDG nor other safety

!

| related equipment contained in the building would be degraded. The licensee further stated
| that according to their discussion with the EDG manufacturer, the most limiting concern with

the low ambient temperature is the maintenance of 85'F for the lube oil. An immersioni o

|

|
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f) heater in the jacket water system maintains the lube oil temperature in the 125'F to 155'F
'd range. In addition, the licensee stated that the operator verifies the EDG room conditions

every 8 hour shift. If the lube oil temperature falls below 115'F, an alarm is annunciated in
the EDG cubic,al.

The te.m noted that there were no calculations to determme cooling ventilation requirements
for the EDG, instrumentation and control panels in the EDG building. The team also
reviewed screenhouse ventilation calculation CY-SW-M 0122, datet 7ecember 18,1963, and
determined that the calculation did not reflect the present loads. The licensee agreed to
perform new calculation for EDG room and revise the existing calculation for screenhouse
ventilation by January 15, 1992. This item is unresolved (50-213/91-80-03).

3.4.2 Switcheear and Battery Rooms

The team noted that there was no heater in the "A" battery room to maintain its temperature.
The licensee stated that the operator verifies the temperature every 8 hour shift in accordance
with procedure SUR 5.1-0. If the temperature falls below 60'F, appropriate acuon would be
taken to maintain the room tempcrature. The team had no further question at this time.

3.4.3 Control Roora

The team reviewed calculation 80-241-511GM, dated August 26,1986, which showed thatg)
g following a fire resulting in the loss of control room and computer room ventilation, the

temperature would be 102*F. The licensee provided a copy of Appendix R final report on
the control room ventilation system which stated that this temperature would not pose a threat
to either personnel or equipment required for safe shutdown. Furthermore, the remote
control panels in the EDG building permit the isolation of the control room circuits and
restore control of safe shutdown loads.

In summary, there was no concern reBarding the operability of the HVAC systems.
However, the licensee must complete the calculations to determine the cooling ventilation
requirements for the EDG rooms and update screenhouse ventilation calculations factorir i the
existing loads.

3.5 Service Water System

The service water system supplies cooling water to the EDG heat exchangers and other plant
loads. The system has four, two stage, vertical centrifugal pumps. Each pump has a capacity
of 6000 gpm at 150 ft head. The normal flow requirement is provided by three pumps. The
fourth pump is on standby.

(3, i
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h'' A safety system functional inspectior (SSFT) was performed on the service water system by
the licensee and the final repon issued in June 1990. The SSF1 team identified a number of
observations. The licensee indicated that all of the observations related to the safety of the
service water system have been resolved. The seJvice water system seismic analysis is being
reevaluated as pan of the SEP and unresolved safety issue A-46.

The service water system experienced waterhammer and consequent pump discharge strainer
cover failure in the past due to the slamming of check valve disc on its seat by reverse flow
following pump stoppage. To minimize waterhammer, the licensee replaced these check
valve with double disc fast closing check valves. The licensee stated that during installation
testing by tripping a pump, the new check valve produce no discernable noise or vibration.
Therefore, the check valve waterhammer appears to be eliminated.

There was no analysis performed to address a possible water column separation due to pump
stop and resulting waterhammer loads when the pump starts. The licensee indicated that they
,vouk' be reviewing the potential for waterhammer as part of the effon required for
completing item 4 of NRC Generic Letter 89-13 by the end of the next refueling outage.

The team reviewed isometric drawings 16103-20231-SH-164C and -164D and noted that the
note "not field verified" did not clearly identify the concrete encased piping whose
dimensions cannot be field verified. The licensee will be revising the drawings to clearly

a indicate which dimensions cannot be verified and the reason.

In summary, the licensee's service water system design review must address all the possible
design inadequacies to assure its intended function. However, the team had no concerns
regarding the operability of this equipment.

3.6 Conclusions

The team conel.uded that the appropriate technical staff was knowledgeable of the mechanical
systems affecting the EDG. Sufficient information was available to review and assess the
operability of these mechanical systems. As a result, the team considered this a strength in
regard to engineering and technical support.

A number of issues were identified in the mechanical area with regard to inadequate design
and calculation reviews which indicated the need for establishing a thorough design review of
EDG and aswiated equipment. However, the team had no concerns regarding the
operability or tbs equipment.
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(mw,1 4.0 EDS EOUIPMENT

The scope of this inspection element was to assess the effectiveness of the controls established
to ensure that the design bases for the electrical system is maintained. 'Ihis effort was
accomplished thorough the verification of the as-built configuration of electrical equipment as j
specified in electrical single-line diagrams, modifications packages, and site procedures. In !
addition, the maintenance and test programs developed for electrical system components were

'

also reviewed to determine the technical adequacy.

4.1 Equipment Walkdowns

The team inspected various areas of the plant to verify the as-built configuration of the
installed equipment. Areas inspected included the diesel generator, switchgear, battery, and
electrical panel rooms. Transformer, protective relay and pump motor nameplate data were
also reco.ded. This information was collected to verify the completeness and accuracy of
system calculations. The collected information was also compared to applicable design
drawings. The inspected equipment was found to be installed in accordance with design
drawings with two exceptions:

Drawing 16103-3004, Sh. 3, (MCC-5) position 2FFL (AC Distribution Cabinet)-

indicated a 30 A circuit breaker while a 100 A was actually installed. The installed
p 100 A breaker was determined to be correct. The licensee indicated that the drawing
d would be revised to reflect the as-built configuration.

'

Drawing 83117-31093, Sh. 7A, indicated three (3) 200-5 current transformers (cts)*

while other protective device centrolled documents (ACP 10-52) stated that the cts
, are 300-5. Tests performed confirmed that 300-5 cts were installed. The licensee
! indicated that the drawing would be revised.

The team also verified the installed fuse sizes and types in several control circuits. The
installed fuses were the same as that specified in wiring di:. grams. However, the team could

| not verify that the correct type was installd since the licensee does not have this data
| available. The correct type is desired since it establishes the operat ng time-currenti

characteristics for the fuse. The licensee indicated that whenever blown fuses are identified,
replacement is on a like-for-like basis. If one is not available, engineering is contacted to
provide guidance for acceptable replacements. The team did not identify any non conforming
condition during the review.

In summary, walkdown inspections indicated that adequate measures are in place to
effectively conuol system configuration. Equipment inspected was found to be well kept with
surrounding are a clear of safety hazards.

O
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4.2 Ecujoment Maintenance and Test ng 071369i

The team reviewed various maintenance and testing procedures for such equipment as the
diesel generator, switchgear, circuit breakers, batteries and battery chargers, inverters, and
protecuve relays. licensee personnel were interviewed to ascertain their understanding of the
testing programs. The team also reviewed the controls to establish instrument setpoints
during the calibration and testing process. Team observations are described below.

4.2.1 Diesel Generator Testine

The team reviewed licensee periodic surveillance / test loadings of the EDG units. The tests i

are performed in accordance with approved procedures which demonstrate the 2700 to
2800 KW capability required by the technical specifications. Outage surveillance! tests
demonstrate the capability to automatically sequence and manually apply accident loads. No
discrepancies were observed in ei:her the licensee's compliance with the procedures or in
naeting technical specification requirements. Howevu, an observation was made that the
monthly surveillance / test procedure mandated that the load tests be conducted at 1.0 (unity)
power factor.

Several recently completed routine, monthly and outage surveillance / test / maintenance
procedures for the EDG units were reviewed to assess their adequacy in addressing the

p requirements needed to demonstrate! assure EDG system capabilities to perform. In addition
-Q to review, a team member witnessed the performance of and walked down a portion of

SUR 5.1-17B during the routine monthly surveillance / operation / testing of the "B" EDG unit
on February 7,1990.

There were no adverse findings in enhet the EDG test preceduras review or in the
witness /walkdown of the operational surveillance test Of the "B" EDG However, the team
noted that the existing surveillance tests do not envelop the worst case loading of the EDGs
and power factor rating of the machine. This was discussed in Section 2.4.1

4.2.2 Class lE Batterin

The Haddam Neck Technical Soecification (TS) Surveillance Requirement 4.8.2.1 requires
that both 125 Vd6 batteries be subjected to service and performance discharge tests. The
service test is performed to verify that the capacity is adequate to supply all of the actual or
simulated emergency loads for the design duty cycle. The performance discharge test is
used to detect signs of degradation. Additional maintenance monitoring requirements are
specified in the TS.

Ov
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- ( / - The team reviewed the surveillance procedures as shown in attachment 2 to ascertain whether
"'

they incorporated the TS requirements and to determine the technical adeauacy. Review of
the service and performance test procedures along with battery sizing calculations, UFSAR,

F- SEP evaluations and applicable TS sections revealed several discrepancies in the load duty
cycle, service test time duration, and battery terminal final voltage
acceptance criteria. These discrepancies are enumented below.

(1) The Haddam Neck UFSAR Table 8.3-2, " Battery Duty Cycle,' tabulates the A and B
battery load duty cycles. It furth., specifies the duty cycle time duration as 2 and 3

- hours for batteries A and B, respectively. (The 3 hour duration differs from It':m 2
and 3 below.)

-(2) The Haddam Neck Systematic Evaluation Program (SEP) Topic VIU 3.A evaluation
stated the NRC recommendation that the licen;ee modify the TS to include a senice,

!

test to verify that the batteries are capable'of maintaining emergency _ loads for 2
hours. The licensee incorporated this recommendation upon conversion to tne present
Standard Technical Specifications by requiring an 18 month service test.

(3) NUSCO Calculation #PA91 LOE ll71-GE, " Connecticut Yankee Existing Batteries
l A, IB, end IC Adequacy Determination,' Rev. O determined the adequacy of the
existing batteries by utilizing the minimum allowable battery voltage from the worst

p case of voltage drop to the connected de loads. The calculation established battery
U load duty cycles of 2 hours for each battery. The calculation also documented that a

minimum voltage of 105 Vdc is required at solenoid-operated 4160 V circuit breaker.
The fellowing minimum voltages are required at the battery terminth

Battery A 108 Vdc
Battery B 111 Vdc

These values contradict the acceptance criteria of 105 Vdc specified in item (4) below.

(4) Review of the service test surveillance procedure (SUR 5.5-38) indicated that the
licensee was performing a service test for each A and B battery for a time duration of

L 3 hours. (The 3 hour duration differs from items 2 and 3 above). The acceptance
criteria specified in the procedure was that the battery terminal voltage should not
drop below 105 '4: after the 3 hour test instead of tk required minimum battery

. terminal voltaFe. N8 Vdc and 111 Vdc for A and b batteries, respectively, as shown
i on NUSCO Ca ci.ation PA91-LOE-1171-GE). .

.

The team evaluated the above discrepancies and concluded that the service test presently
performed did not adequately demonstrate the capability of the battery to carry design loads
as required. The licensee concurred that the battery service test should be performed for a

L two hour duty cycle as documented in the SEP evaluation. The team determined that the

[_] service test did not incorporata the appropriate battery final voltage acceptance criteria in that
v
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n
" Q' the batteries' A and B require 10S Vdc and 111 Vde, respectively, at the terminals instead of
_ 7< 105 Vdc to adequately power all design loads. Failure to incorporate the required minimum

acceptable voltage into the service test procedures to verify that all loads can be powered is a
iviolation of Technical Specification, Section 6.8.1 (50-213/91-80-06).

' *

LSubsequent evaluation by the licensee indicated that the battery had sufficient capacity to
power required safety loads.

Other Electrical Eculoment

The team reviewed test procedures for other Class IE electrical equipment. This revie'v
- included battery chargers, circuit breakers, inveners, and alarm relays. The procedures
reviewed were determined to be technically adequate with applicable acceptance criteria.

The team noted that the licensee performs periodic preventive maintenance testing of
electrical equipment.- This includes hi potential testing of all 4.16 kV pump motors every

c refueling outage. The results are reviewed to detect signs of degradation. Doble tests and
fgas and oil ar.alysis are also performed on the C! ass 1E 4160/480 V transformers, The ,

'licensee also inspects the EDG generator every refueling outage and megger tests the EDG
power cable feed to the switchgear. The team concluded that the preventive maintenance

L ests performed on the safety related electrical equipment was a strength in that predictive -t

maintenance activities contribute to ider. ifying signs of equipment degradation.

"In summary, the team' identified an inadequate test procedure for the Class lE 'A' battery
- service tests. The maintenance and test procedures for other electrical equipment such as
motor control centers, circuit breakers and battery chargers were found to be acceptable and
technically adequate. Test and calibration records for selected devices indicated that they .

were operating within the applicable acceptance range. The preventive maintenance program
- for electrical equipment was noted to be a strength.

- 4.3 -- Protective Device Setnoint Control and Calibration
.

JThe team reviewed the licensee's program for controlling protective device serpoints.' In
addition; instrument calibration procedures and records were also reviewed to determine-
whether the contents of procedures and test results were acceptable. The control of
instrument setpoints provides assurance that equipment will operate at predetermined levels.

4.3.1 Setooint Control

The licensee maintains a Master Serpoint List (MSL) to maintain station setpbint data. An
~ individual se: point is assigned a Setpoint Quality Classification (SQC) to identify its relative
importance as well as the level of review required for changes to associated setpoint data;
-Instrument setpoints maintained in the MSL include pressure switches and circuit breaker

'

- overcurrent settings. Instrument setpoints are also controlled via procedure ACP 1.0-52,

. __ --_ . ..
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[] " Connecticut Yankee Relay Calibration Program *. The procedure specifies schedules for the
' mstrument calibration of protective relays utilized in electrical protecdon schemes at CY and

;

.provides a vehicle to control the associated serpoints. Changes to setpoints in either of the
above databases are accomplished and controlled in accordant.e with procedure ACP 1.2 3.3,
"Setpoint Change Request".

The licensee has developed specification SP-EE-299, " Control of Nuclear Plant EC&l Design
Basis," to define the requirements for the preparation, review, approval, revision and control
of the nuclear, electrical, instrumentation and control (EC&I) system design bases. It defines
the process to ensure that setpoint changes are properly reviewed. This specification is
expected to be incorporated into a Nuclear Engineering and Operations procedure by the end
of 1991.

The team reviewed calibration procedures and results for several overcurrent and
undervoltage relays. The procedures were determined to be technically adequate.
Instruments which are specified in the TS which are found to be out of calibration are
evaluated in accordance with procedure ACP 1.2-12.2, * Instrument Calibration Review
(ICR)". Surveillance procedure results which are found to be outside the acceptance cruena
are documented on ICR forms. These forms are reviewed by the Shift Supervisor and the
Duty Officer to determine the reportability of tne failure. Based on the instrument
performance and history, corrective actinns such as replacement or trending are initiated.

The Haddam Neck TS Section 3/4.3.2 Engineered Safety Feature Actuation System
Instrumentation establishes the Limiting Condition For Operation (LCO) with respect to
instrumentation channels including the emergency bus undervoltage (UV) protection relays.
It requires that, with an interlock trip setpoint less than the allowable value, the channel must
be declared inoperable and appropriate action statements must be applied. These channels
must ta demonstrated operable by performing channel calibrations at least once per 18
montns. The 4160 V degraded grid (Levels 2 and 3) undervoltage trip setpoints as listed in
TS Tab!c 3.3-3 are:

Emercency Bus UV Trio Setooint ARewable Value

a. 4.16 kV Bus UV 13684 volts 13664 volts
Level 2 with a 9 second with an 8 to 10 second

time delay time delay

b. 4.16 kV Bus UV 14019 volts 13999 volts
Level 3 with a 9 sa:ond with an 8 to 10

time delay second time delay

0
,

-_
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A
LJ To set the individual relay dropout setpoints, the above inp setpoints must be translated to the

120 V relay operaung voltage. Review of the relay serpoints indicted that the licensee
considered only the PT ratio of the transformer (4200/120) in establishing the setpoint. No
consideration was given to instrument tolerances, calibration errors, or instrument dnft.
Therefore, the licensee set the relay dropout value at etactly the TS minimum value. The
above tnp serpoin'.s and allowable values are set at the following voltage values:

Trio Sctricini Allowable Valg

4.16 kV Bus UV 105.3 volts 104.7 volts
Level 2

4.16 kV Bus UV 114.8 volts 114.3 volts
Level 3

While setting the relay dropout value at the TS minimum tnp value meets the TS
recuirement, it must also be set at a value such that there is reasonable assurance that the
relay dropout setung will not dnft lower thvi the TS allowable value prior to the next
calibrat2on penod. Review of previous Bus 9 calibration records (Calibration Procedure
PMP9.S.22) for the above relays indicated that there is evidence of drift in varying degrees.
Two relays indicated that the as-found tnp values were below the TS allowahle values (these

C as-found values were pnar to ineir incorporation into the Standard TS). These conditions are
as follows:

8/87 As-Left 10/89 As-Found

Level 2 (27K 1-9) 105.3 V 103.21 V
Level 3 (27R-19) 114.SV 112.43 V

The above as-found values are below the TS allowable values. Based on this experienced
dnft, the team concluded that it is possible that the relays could presently be below the TS
allowable values since drift was not considered in the setting of the dropout setpoints. The
licensee initiated a Reportability Evaluation Form (REF 91-03) to determine the
reportability/ operability of the condition since the UV relays could presently be below the TS
allowable values. Failure to incorporate the instrument drift in the relay settings (to ensure
that the established relay setpoints for degraded voltage protection operates within the TS
allowable values throughout the calibration period) is a violation of 10 CFR 50, Apyadix B,
Criterion III (50-213/91-80-07).

At the conclusion of the inspection the licensee stated that upon a required plant shutdown the
subject relays would be tested to determme any drift. Subsequent to the inspection, the
licensee calibrated the above relays and found them outside the Technical Specificanon
allowable value. The licensee stated that the relays and its potential transformers were
replaced to correct the problem.
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4.4 Conclusions-

The team uncluded that in two cases, the' licensee failed to perform a thorough technical
review of design requirements to establish acceptability. As a result, two violations were
identified penaining to inadequate testing _and design control.

i5.0 ENGINEERING AND TECHNICAL SUPPORT

Thevam assessed the capability and performance of the licensee's organization to provide
engincedng and technical suppon by examining the interfaces between the-technical
disciplines internal to the engineering organization and the interfaces between the engineering,

organization and the technical support groups responsible for the operation.

-The' team also reviewed the' licensee's plant modification programs (including major, minor
and temporary), training, QA audits, root-cause analysis and corrective action programs, self
assessment programs and EDS operatmg procedures. In addition, the team reviewed a
sample of licensee event repons (LERs), plant information reports (PIRs) and

-nonconformance repons (NCRs).

5.1 Oreanization and Kev Staff

O .The engineering and technical suppon for the Haddam Neck Station are provided .by the
Corporate Generaion Engineering group in Berlin, Connecticut, and the Station Engineering
at the site. The Corporate Generation Engineering group is headed by the director,

iGeneration Engineering and Design Department. This depanment handles all engineering and
design activities (including plant modifications)-for Haddam Neck and Millstone plants._ The1

corporate support for the electrical distribution system area is provided by the electrical
''

engineering group, which is headed by the system manager of Generation Electrical
Engineering, The Station Engineering is responsible for providWg site engineering support to-

- plant operation, maintenance and design support, and coordination of technical function
inputs.

-Throughout the inspection, the corporate and site engineering personnel provided timely and
thorough responses to the team members. - The team observed that both the corporate and site
engineering and technical suppon personnel were knowledgeable and very familiar with the
electrical distribution system. The team concluded that the licensee has provided adequate

. engineering and technical suppon to Haddam Neck's electrical distribution system operation.

,
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5.2 Root Cause Analysis and Corrective Action

Nonconfo;mance reports, licensee event reports, audits and special investigative reports were
reviewed to determine the effectiveness of the licensee's root cause analysis and corrective
action program. The NUSCO program for completing formal root cause analyses is
described in procedure ADM 1.1-177, * Root Cause Determination". Problems and
discrepancies are also documented and investigated in accordance with plant procedure ACP
1.2-16.1," Plant Information Reports". Licensee event reports and nonconformance reports
reviewed are listed in Attachment 2.

The NCRs reviewed by the team indicated that the corrective actions were appropriate to
address the problems noted in the NCRs. The team's review of LERs found good root cause
ascessment of the events and corrective actions that would prevent recurrence. Corrective
aedons were generally broad in scope to addtess the root and contributing causes. The root
cause investigation process is thorough and self-critical to identify weaknesses. This was
found to be especially true in the root cause analysis for LER 90-11 utled, " Potential for Loss
of Sump Recirculation Due to Bus Undervoltage." The licensee completed an independent
root cause investigation to determine causes for the EDG probler.is described in LER 90-11.
The team reviewed the background information and root cause analysis for the above LER.
They are discussed in detail in Section 5.2.1.

p 5.2.1 EDG Loadine and Bus Undervoltaee
U

Reviews by plant operations and the training personnel in June 1990 noted that Emergency
Operating Procedure (EOP) E-0, " Reactor Trip and Safety injection," was not reviewed by
the Generation Electrical Engineering (GEE) group. Subsequently, the GEE completed a
review to evaluate the EDG loading during the conduct of E-0. This resulted in the
determination that EDG loading could exceed the 2000 hour rating of 2800 kW to 2915 kW. . .

A test of the B EDG to the 7 day rating of 2950 KW was satisfactorily completed on
July 13,1990. Licensee evaluations completed under reportability evaluation REF 90-40
determined the load deficiency was not safety significant and the diesel was determined
operable.

~
'

Upon completion of the review of EOP E-0, the remaining EOPs were reviewed for impact
on EDG loading. The licensee fourd that EOPs ES-1.3 and ES-1.4 also impacted EDG
operation under worst case conditiot and that the loading profile in ES 1,3 was bounding.
Further engineering reviews identifico vt the CAR fan loads used in the worst case loading
calculation were not conservative. The rv i brake horsepower values for the fans
increased the EDG loading, but not over the 30 mucte rating. The licensee concluded this
increase was not a problem since the EDG remained within its rating and testing to the
maximum load levels was not required.

Ov
|
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During an engineering evaluation of EOP ES 1.3, " Transfer to Sump Recirculation," the
licensee determined on August 2,1990, that the restartmg of a high pressure safety injection
pump in step 7 of the EOP could result in load shedding of a residual heat removal (RHR)
pump due to a bus undervoltage condition. After completion of procedure step 3.i in the
EOP, the low pressure safety injection pump would be shut down and a second service water
and an RHR pump would be restarted. The EDG load at that point would be greater than
2385 kW when the HPSI pump is restarted in step 7, the load on the EDG exceeds the full -

load rating of 2850 kW and an unacceptable 480V bus voltage profile occurs ( bus voltage
less than 707o for 8 seconds). The licensee concluded that this could result in tripping of the
RHR pump by the 480 V bus undervoltage protection scheme. Since the RHR pump is
supplying the suction of the HPSI pump, the HPSI pump could be damaged due to inadequate
net positive suction head.

Corrective actions included the immediate actions documented in LER 90-11 to preclude a
trip of the RHR pump on bus undervoltage. Subsequent licensee evaluations v-*'ied that
EDG manual loading as a result of EOPs E-0, ES-1.3, and ES-1.4 are within n sting of

s

the generator. Actions were taken to train plant operators regarding the load linats, including
coverage of the topic with three operatmg shift as part of the operator requalification program
in the Fall of 1990. The remaining shifts will be covered as part of the requalineation
program. Coverage of the topic on the simulator was also in progress in 1991. The
sequence in ES-1.3 is routinely performed during simulator drills of accident mitigation
during the switchover to sump recirculation.

The NUSCO root cause investigation reviewed the history of the EOP ES-1.3 and the
modifications made to the HPSI system in order to use long term sump recirculation. EOP
ES 1.3 was revised as a result of PDCR 854 "Long Term ECCS Modifications" installed in
1987. The root cause of the procedure / load inadequacy was a deficiency in the technical and
safety review process for then existing EOP 3.1-4 " Loss of Coolant" dated April 21, 1986.
The diesel loading criteria was not reviewed in the development of Revision 29 to that
procedure and this error was subsequently perpetuated when ES-1.3 and ES-1.4 were wTitten

to supersede EOP 3.1-4, as part of the licensee's conversion to the Westinghouse Emergency
Response Guideline (ERG) format. While EOPs ES-1.3 and ES-1.4 received an integrated
safety evaluation by NUSCO engineering (safety analysis group), the procedures did not
receive a complete review by varione NUSCO discipline engineering groups (e.g., electrical,
mechanical, etc.). In addition to the specific root cause, the licensee identified a contributing
cause to be a weakness in the review process for EOP changes and in the review of
procedures during the PDCR process.

The team noted that, as of January 1991, and except as noted above, the EOPs had not been
submitted for additional review by NUSCo discipline engineering. Instead, the licensee
stated that a major revision of the Emergency Response Giiidelines (ERGS) network was
currently in progress and that new EOPs will be developed from the revisions, as required.

O changes receive a full review. Additionally, the licensee stated interim corrective actions are in place to assure procedure
The licensee stated that newly revised EOPs, inclusive of

- -- -- - - --E
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EOPs ES 1.3 and ES 1.4, will be submitted for discipline and integrated review as part of the
package. The licensee stated the final package of revised procedures will be reviewed and
approved by May 1991. This action and schedule is acceptable.

!

In summary, the team noted a good licensee program to investigate deficiencies, identify root
causes and to complete appropriate corTective actions in a timely manner. I_icensee aedons to
address the EOP review weakness and to prevent recurrence are appropriate. The licensee's
investigation of this matter recognized the potential implications for the EOP review process
at Millstone as well.

5.3 S_e!f Assessmet Prottam and Technical Tramint

The team reviewed the licensce's self assessment programs to assure that problem areas are
-

identified and corrected before they affect the safe operation of the plant. The licensee's self
assessment programs consist of vanous engineering and plant activines, including Risk
Reduction Task Force, Safety System Functional Inspeedons (SSFI), QA audits and
surveillance, and independent safety evaluation group review.

The Risk Reducuon Task Force was formed in 1985 to evaluate the safe operation of the
The task forceplant in the Probabilistic Risk Assessment (FRA) standpoint of view.

identified about 10 recommended - tfications to be implemented to reduce the core melt
frequency from 10 3/yr to about it 1/yr. Some of the recommended modifications (e.g.,

- O the new switchgear building and semi-vital bus system modification) had been completed, '

while others were being planned or implemented. According to the licensee, the current core
melt frequency is about 4x10 4/yr.

The licensee conducted an SSFI of the service water system in early 1990. The inspection
identified about 70 obsen<ations to be resolved by the plant. The final report of this
inspection was issued in June 1990. In January 1991, a findings amendment was issued,

-

identifying that only five minor observations remain to be resolved.

The team reviewed the risk reduction evaluation reports,the SSF1 reports and QA audits and
found them to be complete and thorough. The team concluded that the licensee's self-
assessment efforts are commendable in that the licensee aggressively pursued reducing the

core melt frequency.

The licensee's training program was reviewed to evaluate the adequacy of training given to
the corporate and plant engineering support personnel. The licensee's training program for
this purpose is described in Nuclear Training Manual NTM-3.202 entitled, " Technical Staff
and Manager Training Program Implementing Procedure," dated May 10, 1990. It describes
the training requirements for all technical and managerial personnel. The training is usually
conducted at the training center located at the Millstone site. The training center offers a
variety of technical courses including reactor theory, thermodynamics, mechanical and
electrical systems and components, instrumentation and controls, safety evaluations, root
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(m') cause analysis, etc. The team discussed the program with the training supemsor and
reviewed the training procedures. The training supervisor was very knowledgeable of
training requirements and acuvities. The team concluded that the licensee has an adequate
training program for their engineenng and technical support personnel.

5.4 Ecuiomtat Modifications

The team reviewed the program for plant design changes and modifications to ascertain that
they were processed by both site and corporate engineering groups in accordance with a well
dermed program and were performed in conformance with established procedures and
regulatory requirements.

Design changes are classified as either minor (PDCR short form), or major (PDCR long
form). Minor changes are processed with the plant in a lead role for overall design and
review responsibility, with corporate engineering in a support role for drawing control and
special reviews, Major design changes ar: processal with the corporate group having lead
for overall design, design review and discipline specialty suppon, with the plant m a support
role for procedure changes, testing and turnover. Temporary modifications and setpoint
changes are also controlled by procedures and receive engineering review for technical
adequacy and safety impact.

A sampling of work orders for the EDS completed in the 1989 - 1990 period were reviewed I

pb to assure maintenance activities did not result in design changes. No unintended design
changes were identified.

Plant modifications reviewed are identified in Attachment 2, and include a vanety of
temporary and permanent changes to the electrical distribution system. The plant changes
selected for review were those that either modified or affected t'ae EDS. The team walked
down portions of modification packages in the field to verify conformance with design
requirements.

The modifications reviewed were. well orgamzed, complete and documented in accordance
with applicable procedures. All changes were evaluated for plant safety impact under -

10 CFR 50.59. The safety evaluations were considered to be exceptionally well done.
Material and equipment were suitable for the application, design inputs were incorporated,
and as-installed equipment was found to be in conformance with the purenase order and
engineering specifications. The modifications received independent review, and multi-
discipline review was evident. 'Ihe modifications were supported with calculations that were
completed in accordance with applicable procedures and post modification tests were
completed. The team found the testing to be appropriate for the scope and nature of the
design changes. Design drawMs were updated and training on the plant modifications was
completed.

f3
V
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In summary, the team found modincaucns were processed by both site and corporate
engine ring groups in accordance with a well defined program. The team verified that
modifications were performed in conformance with established procedures and regulatory
requirements. The program for completing design modifications was well implemented and
the modification packages reviewed were of good quality.

5.5 Temocrarv Modi 6 cation Procram

Temporary modifications are performed by the station engineering at the p'. ant site.
Procedure NOD 3.04 entitled, " Jumper, Lifted 1. cad, and Bypass Control," Revision 2, was
used to control Haddam Neck's temporary modification activities. The procedure requires
each temporary modification to be reviewed by the shift supervisors and a duty- ofncer-
qualified person, who will perform a technical and safety assessment to identify possible
adverse effects on plant safety. In some conditions, the temporary modification requires
PORC approval within 14 days following installation. All temporary modifications are
logged in the control room. A temporary modification requires PORC review if it is not
restored within three months, and requires the review of the Vice President of Nuclear
Operauon if it is not restored within six months.

The team reviewed a selected sample of 10 temporary modification packages. These
packages were found to be properly signed, assessed and approved by appropriate personnel.
The *-am also reviewed the temporary log in the control room and found that the open
tempn.try modifications are minimal.

The team concluded that the licensee has a good program for controlling temporary
modifications.

5.6 EDS Operations Procedures

Normal, abnormal and emergency operating procedures were reviewed to assure that
administrative controls and instructions were adequate to assure operability of the electrical
distribution system during all plant operating and accident conditions. The list of procedures
reviewed is provided in Attachment 2.

The procedures were reviewed by performing a walkdown in the control room and in the
plant with licensee operators as necessary to assure the instructions were accurate as written.

and personnel were familiar with the equipment operated. The walkdown also verified the
procedures could be accomplished using the installed equipment, instrumentation an.i
controls. The procedures were reviewed for clarity to assure they provided sufficient
guidance so as toininimi7e oper* tor confusion.

O
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(VO The procedures contained a sufficient level of detail to assure the procedure objectives could
be satisfactorily accomplished. The operators were familkr with the procedures and plant
equipment. The operators were able to perform the required actions. Controls and
indications referenced in the procedure were readily identified and readable. The inspeuor
noted good agreement between procedure instnictions and labe, ling in the control room as well
as the plant. Labeling of plant equipment was noted to be good in general, with tags that are
large and easy to read. Tools and personnel safety equipment needed to opente 480V and
4160V switchgear was readily available in the switchgear rooms.

The team identified all loads that the operator is directed by procedure to start manually and
verified they were accounted for in the load study for the emergency generator (EDG). No
inadequacies were identified.

The team noted that the only EDG indications available to the operators on the front of the
main control board is amperage when connected to Buses 8 and 9. Other EDG controls and
indicatior.s are available to the operator on a back panel in the main control room. The team
discussed with licensee personnel the desirability of having EDG load indication more readily
availability to the operator to assure overload conditions are avoided. The licensee stated the
need to relocate certain EDG controls had been identified as a control room human factors
deficiency as pan of the licensee reviews for 1 SAP Topic 1.19.9. This topic is scheduled to
be implemented in Cycle 17, or in March 1993. The inspector had no further comments on
this item.p\

>

\_/
Some discrepancies of low safety significance were identified. The issues were directed to
licensee personnel for review.

(1) Step 4.3.2a.1 of Procedure AOP 3.2-25 was not clear as written on the sequence for
placing standby equipment in trip pulleut (TPO) to prevent auto starting when
energizing the bus with the EDG. The licensee stated that the procedure would be
revised by January 15, 1992, to ensure that safety related loads are not restarted
inadvertently in the process of transferring the emergency buses from offsite power to
the EDGs. Licensee followup actions were accepta.ble.

(2) Procedure SUR 5.1-153 provides for a periodic vedfication that the AC and DC
distribution systems. including MCC-5 are properly aligned. The team noted that the
MCC-5 tie breaker 8FD is administratively controlled by the licensee by using a lock
and by incorporation in the surveillance procedure. However, tie breakers 2FD and
13FD are neither locked in position nor surveilled periodically for proper positiomng.
The concern was that a standby mispositioned tie breaker would not be discovered
until called upon to automatically supply MCC-5.

O
|
1
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'V) The licensee stated that the breakers are used for maintenance only and are not
operated dunng plant operations. The licensee revised Procedure SUR 5.1 153 by
temporary procedure change (TPC) 91-65 on February 7,1991, to include both
breakers in the checklist to verify that they are closed. The licensee committed to
further evaluate the possibility of including these breakers on the locked valve
checklist. The licensee committed to resolve this issue by January 15, 1992.

(3) Alarm response procedures ANN 4.18-11 and 4.1911 direct opercor actions in the
event of an overcurrent condition on the associated EDG Bus 8 and 9, respecuvely.
The alarm is actuated when an overcurrent condition greater than 960 amps is sensed.
He EDG OC trip is bypassed during an emergency condition. When the alarm
occurs, the operator is directed to acknowledge the alarm, manually reduce load on
the EDG, and to notify maintenance personnel to investigate operation of the
overcurrent relay. No inadequacies were noted in the procedure as wntten.

The coordination between overcurrent (OC) and undervoltage (UV) relays on Buses 8
and 9 was reviewed. This review noted that the present protective relay settings will
allow the EDG to operate on a faulted bus and that this condition is not annunciated in
the control room. The team noted that a three phase bolted fault on the emergency
bus would result in the UV relay causing initiation of the loss of normal power (LNP)
logic to strip the bus and load the associated EDG, prior to actuation of the OC relays

O on the incoming 9T3 and ST2 supply breaker. The EDG output breaker would close
V in on the faulted bus. Further, because the EDG OC relays are set at 960 amps,

which is greater than the maximum EDG rating of 850 amps, the diesel would

|
attempt to carry a faulted bus and no overcurrent alarm would be generated. The
team noted that neither alarm response procedures ANN 4.18-11 and 4.19-11 nor
other opemting procedures provide the operator guidance to recognize and respond to
this situation.

!

The licensee noted the concern and stated that, based on operator training and'

| available indications, it is expected the operator would take actions to respond to the
event commensurate with plant conditions and the severity of the overcurrent. For the
worst case condition, the operator would stop the EDG and place its breaker in TPO.
The licensee stated, however, that consideration would be given to develop a means to
make the operator aware of a possible abnormal condition on one emergency bus
when only one diesel stans automatically. This would involve use of existing

|

equipment and/or installation of additional equiprnent, and the development of a
procedure to help the operator diagnose and respond to the situation. The licensee is
committed to resolve this issue by January 15, 1992.

! OV,

)
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Q 9) A deficiency involving EDG loading under certain limiting conditions highbghted a
weakness in the EOP review process. This issue is discussed further in Seccon $.2.],
along with licensee corrective actions. The adequacy of the current procedures was
reviewed.

The manual EDG loading sequence specified by the EOPs (ES-1,3 and 1.4) would
result in loading the generator above its listed full load rating of 2850 kW. The EOPs
(procedure EDC-0.0, Station Blackout), normal surveillance procedures, and operator
training specify that 2850 kW is the maximum full power load for the EDGs.
Procedure ECA 0.0 cautions the operator to not exceed 2850 kW when placing loads

| on the emergency bus. During a discussion of the EOP EF-1.3 sequence with a senior
reactor operator, the team noted that 2850 kW was deemed to be a hard limit and that
the operator would depart from the procedure as necessary to eliminate loads m order
to continue with the ES-1.3 sequence.

The licensee had not added guidance to the EOPs to stipulate either the EDG expected
load when following the EOP ES-1.3, or the allowable load above 2850 kW for the
EDGs. The team noted that no guidance was readily available to the operator to
identify what the EDG design limits and overload ratings. The team noted it would
be appropriate to inform the operators that it is acceptable to load the diesels to its 30
minute or 7 day limits in accordance with the EOPs since that is the intended design

O condition. The apparent need for better operator guidance on maximum allowable
V EDG loading was discussed with the licensee.

The licensee responded on February 19, 1991, that short and long term actions wouW
be taken to address this concern. As an immediate action, a Night Orders would be
issued to provide operators with information regarding EDG load limits. The team
reviewed a memorandum from the Operations Manager (ODM 91-025, dated
February 22,1991) to shift personnel that described the diesel load limits and
discussed the acceptability of operating the EDGs to the 30 minute and 7 day limits in
accordance with the EOPs.

Additionally, the licensee stated that two operator aids in the form of bakelite signs
would be posted in the control room to address this issue. The operator aids are
controlled per administrative procedure ADM 1.1-212 and the operators will be
trained on use of the aids. One sign will be posted near the kW meters on the EDG
control panel and will list the EDG 30 minute, 7 day and 2000 hour load limits. A
second sign will be posted near the EDG amp meter on.the main control board
section G and will provide a matrix giving a load to be started versus the maximum
load allowed on the EDG. The load data for the matrix will be developed from
testing to be completed in June 1991. The licensee stated this action will be
completed by July 19, 1991. For the long term, reference to 2850 kW vill be deleted
from the ERGS during the next major revision to further reduce the possibility for
confusion. The team had no further questions regarding this issue.
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(N In conclusion, the team's review found the procedures to operate the EDS to be generally
b good and would assure EDS operability under normal, abnormal and accident conditions.

Operators were knowledgeable of the electrical distribution system and the associated
procedures. A deficiency involving EDG loading under cenain limiting conditions
highlighted a weakness in the EOP review process. The licensee program for implementing
normal and emergency procedures is otherwise generally good.

5.7 Encineenne Support / Interface

The team reviewed the involvement and effectiveness of the engineering staff to support
design functions, operations, maintenance and other organizations at the site.

Engineenng and technical support is provided by the onsite engineering group; by
engineering support within the plant operations,1&C and maintenance departments, and, by
the corporate engineering groups. There is extensive engineering involvement with plant
activiues, including design funedons, drawing control, testing, procedure changes,
maintenance, temporary and permanent modifications, procurement, setpoint changes, and
deficiency resolution. The control of engineering suppon act2vities is formalized in
procedures to direct the assignment, administer, priontize and track engineenng functions.
The team noted generally sound and effective engineering support of plant activities.

The team found the engineeriag staff was knowledgeable and competent. The licensee was

(] able to provide the required design documents within a short time, although there was some
difficulty in accessing some of the original documentation. The team noted that the licensee's"

self-initiated design basis reconstitution program will reestablish design basis files for the
selected systems. The team found the engineering staff to be very knowledgeable of the
electrical distribution system. The design engineers prepared two detailed design cajculations
within a shon time, indicating good familiarity with the areas of responsibility. The team
observed good support was provided to the station during this inspection.

The team did observe three examples where a lack of thorough review of the design bases
resulted in failure to properly establish design outputs or conformance with regulatory
coumitments and they were discussed in Sections 2.4,4.2, and 4.3 of this report.

In summary, while engineering support to operating activities is generally good with an
effective interface evident in many areas and projects, the team noted some deficiencies in
this area. The team observed several examples which indicate the thoroughness of technical
reviews and attention to detail could be improved. This is needed to assure applicable
regulatory requirements are met and comprehensive design outputs are generated.

O
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A
U 5.S Conclusions

The team observed that both the corporate, site engineering and technical support personnel
were knowledgeable and very familiar with the electrical distribution system. The team
found adequate staffing and training in the engineering groups, and an adequate program for
temporary modifications. Engineering's interface with other organizations was considered to
be good. There is a good program for completing design modifications and the engineering
modincauon packages reviewed were of good quality.

The team's review found the procedures to operate the EDS 9 be generally good and would
assure EDS operability under normal, abnormal and accident conditions. Operz. ors were
knowledgeable of the electr. cal distribution system and the associated procedures. A
deficiency involving EDG loading under certain limiting conditions highlighted a weakness ir
the EOP review process. The licensee's program for implementing normal and emergency
procedures is otherwise generally good.

The licensee has a commendable self assessment program. The licensee aggressively pursued
reducing the core melt frequency through their risk reduction task force.

Engineering support to operating activities is generally good with an effective interface
evident in many areas of projects. The team observed several isolated examples which

O indicate the thoroughness of technical reviews and attention to detail could be improved.
V This is needed to assure applicable regulatory requirements are met and comprehensive design

outputs are generated.

The team noted a good licensee program to investigate deficiencies, identify root causes and
to complete appropriate corrective actions in a timely manner. Licensee actions to address
the EOP review weakness and to prevent recurrence were appropnate.

6.0 UNRESOLVED ITEMS

Unresolved items are matters about which more inforraation is required in order to ascertain
whether they are acceptable items or violations. Unresolved items identified duting this
inspection are discussed in detail, paragraphs 2.4.1, 3.3.2 and 3.4.1

7.0 EX1T MEETING

The inspector met with licensee corporate personnel and licensee representatives (denoted in
Attachment 1) at the conclusion of the inspection on February 22,1991. The inspector
summarized the scope of the inspection and the inspection findings.

A
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ATTACHMENT 1
(~ ,

V PERSONS CONTACTED

CYAPCO Personnel

E. Annino Licensi .g Analyst, NUSCO
* W. Batron Staff Assistant, CY
* W. Becker Supervisor, GEE, hTSCO
* G. Bouchard Unit Director, CY
* R. Brown Staff Assistant, CY
* J. Chiloyan Electrical Engineer, NUSCO

J. Chiarella I&C Engineer, CY
S. Cohen Engineer, NNECO Unit 1

* E. Debarba Vice President, GE&C, NUSCO
B. Depatie Engineer, EQ, NUSCO

* H. Epstein Consultant
J. Evola Maintenance Engineer,CY
R. Ewing Electrical Engineer, NUSCO
G. Flannery Sr. Civil Engineer, NUSCO
S. Frolov System Engineer, NUSCO
B. Heidecker Supervisor, Operator Training

* P. Hesler Electrical Engineer, CY

f * G. Johnson Director, GE&D, NUSCO
* W. Kadlec Supervisor, CY Generation Test, NUSCO''

L. Lebron Electrical Engineer, CY
P. Mason Sr. Mechanical Engineer, NUSCO
R. McBeth Operator Training Instructor, CY

* B. Mckenna Electrical Engineer, CY
E. Montalvo Operations Assistant, CY

~

T. Nericcio Public Information, CY
* G. Noordennen Supervisor, Nuclear Licensing, NUSCO
* G. Pitman Manager, GEE, NUSCO
* G. Polleto Technical Manager, ABB IMPELL

B. Quinlan Mechanical Engineer, NUSCO
A. Roby System Manager, GEE, NUSCO

* G. Silberquit Engineer, GEE, NUSCO
*J.Stetz Station Director, CY

J. Summer Engineering Supervisor, Millstone Unit 1
* G. Townsend Electrical engineer, NUSCO
* B. Tuthill Jupervisor, EQ, NUSCO

Ov
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Attachment 1 2

,q G. Tylinski Supervisor, Electrical Engineering, CY

( ') * D. Vail Supervisor, GEE, NUSCO
'~

C. Warner Engineer, HVAC, NUSCO
S. Weyland System Engineer, NUSCO

* M. Whitelaw Special Programs, NUSCO N88-

B. Young Electrical Engineer, NUSCO

U.S. Nuclear Reculatory Commission (USNRCJ

J. Linville Branch Chief, Project Branch No.1
* J. Durr Branch Chief, Engineering Branch
* S. Athavail Electrical Engineer, Head Quaners
* J. Shedlosky Sr. Resident inspector
* A. Asars Resident inspector

N.B.C_Dacits

Andrey Glukhov GPAN, Soviet Union
Victor Koltunov GPAN, Soviet Union
Anatoly Demjanenko GPAN, Soviet Union
Nickolas Berhoff Interpreter, State Department

* denotes those present at the exit meeting held on February 22, 1991.

O
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( LIST OF ITEhiS REVIEWED 07.t387

The following is a partial list of licensee documents used as references during the inspection.

Temocrary Modifications

90-005, Temporary Charging System Jumper
87-048, EOF Diesel Heater
89-30, Battery Bus Voltmeter Fuse Holder
90-17, DG Fuel Oil Pump Control Switch
88-00S, Reverse Power Relay 32-14
87-078, MCC 6-6 and 6-7

PDCRs

PDCR 866, New 4160 Volt Bus 9 (,ircuit Breaker Cubicle
PDCR 342, Emergency Power to '/ressurizer Heaters
PDCR 910, Appendix R and Aux.liary Cable Terminations
PDCR 89-140, RHR Pump Motor Terminations
PDCR 854, l.ong Term ECCs Modifications
PDCR 636, EDG Electrical Tdp and Lockout Feature

O PDCR 90-000, EDG Excitation Breaker Replacement
V PDCR 865, New Switchgear Building.

PDCR 867, Replacement for Station Service Transformers 484,485,496, and 497
PDCR 906. New Equipment - Old Switchgear Room - MCC 13-4
PDCR 910, Appendix R Switchgear Modifications.
PDCR-CY-89-100, HPSI Motor Surge Capacitors.
PDCR-328, Diesel Room Heaters.

PDCR-83, EDG Air start system piping modification.
PDCR 90-127, EDG Fuel Pump Control Switch Upgrade

Calculations

PA-90-LOE-1167 GE, - Diesel Generator Manual Loading Analysis
PA76-633-40GE, - Degraded Voltage Setpoints
PA83-117-993GE, - Voluge Drop for Service Water Pump Cables, C. A.R Fan Power
Cables, and from Offsite Transformers to Selected Load Center Transformers.
PA82-050-659GE, - 4160 V Coordination, Buses 1-1 A,1-1B,1-2,1-3, 8 & 9.
PA82-050-43GE - 480 V Coordination, Buses 4, 5, 6, 7, 10 & 11.
PA88 042-945GE - C.A.R lin Repowering.
PA79-172-804GE - MCC-7 Load Study.
PA80-105-112GE - MCC-6 Load Study.

f3 PA79-184-234GE - MCC Loading MCC 4-1, Bus 4-4.

IJ 18691-E-006 - New Switchgear Building - Cable Sir.ing Calcu'.. tion

|

9
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Attachment 2 2 0713M
N[b 18691 E-004 - Voltage Drop to Loads Supplied by 480 V Bus 11.

18691-E-003 - Connecticut Yankee New Switchgear Building - Shon Circuit Level on 480 V
Buses.
18691 E-017 - Connected 1. cad Calculation for MCC 12-11,480 V Bus 11 & New Class lE
Loads At htCC 1211 & Bus 11.
18691 E-005 - Conr.ecticut Yankee New Switchgear Building - Ampacity of Cables in
Ductbank,

PA91 LOE-Il71GE CY Existing Batteries l A,lB, & IC Adequacy,
PA82-076-31GE - CY Bat. Replacement, Battery Charger Siz.ing Check.
PA91 LOE 1173GE - CY Battery Charger Sizing Check.
PA80-208 229GE CY Vital Bus Invener 1.cading.
PA80-241 106GE CY 125 VDC Shon Circuit & CB Settings, Busses A, B, & BX.
PA80-208-23GE - CY Vital Bus Invener Loading.
PA83-ll7-976GE-120 VAC Feeder Coordination, CY Swgr. Bldg.
PA80-200-25GE- Voltage Drop From MCC to MOV.
PA89 LOE 574GE CY MOV Voltage Drop.

Nonecnformance Reports (NCRs)

NCRs 88-65, 89-113, 89182, 90-22, 90142, 90-160, and 88 177

Licensee Event Reports (LERs),,
( )

LERs 89-09, 8914, 90-08, 90-11, 90 23, 90-32, and 90-01

Documents

SUR 5.5-16, "BT-1 A,B,C Weekly Station Battery Checks",Rev.12
SUR 5.5-17, "BT-1 A, IB, IC Quanerly Station Battery Checks", Rev.11
SUR 5.5-37, " Station Battery Cell Inspection, Irtercell Resistance Test and Rack Inspecuan"
SUR 5.5 38, "BT 1 A, IB and IC Battery Service Test", Rev.1
SUR 5.5-39,"BT-1 A,lB and IC Battery Performance Test",Rev.1
SUR 5.1-17A(B) - Emergency Diesel Generator EG-2A(2B) Manual Starting and Loading
Test, Revision 3, dated June 22,1990 (June 19,1990). Surveillance completed 10/16/90,
PMP 9.5-21 - T6dng of Ercergency Diesel Generator Redundant Systems, Revision 19,
dated May 25,1989. SUR 5.2 24 - Safeguards Equipment Timer Test, Revision 10, dated
June 3,1990. Surveillance test completed 11/11/90.

SUR 5.1-18 - Test of Emergency Diesel Generator EG 2A with Partial Loss of A C
Coincident with Core Cooling Activation, Revision 17, dated July 23,1987. Test completed
February 29,1988.

NUSCo Independent Root Cause Investigation - Emergency Diesel Generator Overload and
Potential Loss of Sump Recirculation, dated January 31, 1991

Safety Evaluation ISE/CY 87-062, Rev 1, ECCS Modifications - 1987

pa'
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NABBREVIATIONS

A or Amp Amperes.
AC or ac Alternating Cunent.
ANSI American National Standards Insutute.
ASME American Society of Mechanical Engineers. '

BHP or bhp Brake Horsepower.
BIL Basic Insulation Level
CAR Containment Air Recirculation
CB Circuit Breaker.
CFR Code of Feded Regulations.
CONVEX Connecticut Valley Electric Exchange.
CR Control Room.
CT- Current Transformer
CVT Constant Voltage Transformer.
DBA Design Basis Accident.
DC or de Direct Current.
CEMA Diesel Engine Manufacturers Association.
ECCS Emergency Core Cooling System.
EDG Emergency Diesel Generator.
EDS Electrical Distribution System.

3 EOP Emergency OyratinF Procedure(V EQ Environmental Qualification
FLA Full Load Amps.
FSAR Final Safety Analysis Report.
FTOL Full Term Operating License.
~GDC General Design Criteria.
GE General Electric.
GPM or gpm Gallons per Minute.
HV High Voltage.
HVAC Heating Ventilation and Air Conditioning.
IEEE Institutu of Electrical and Electronics Engineers.
ISAP Integrated Safety Assessment Program
kV kilovolts,
kVA kilovolt amperes,
kW kilowatts.
LC Load Center.
LOCA Loss of Coolant Accident.
LV Low Voltage.
MCC Motor Control Center.
MOV Motor Operated Valve.
MS or ms Milliseconds.

| MVA Mega Volt-Amperes.
,

(%.,) NEC National Electrical Code.

.

-P - --Y
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Attachment 3 2

0713900 NEMA National Electrical Manufacturers Association.
NUSCO Nonh Easte.m Utilities Senice Company.
PDCR Plant Design Change Request
1t Protective Relay (s).
PSI or psi Pounds per Square Inch.
PT Potential Transformer
RCP Reactor Coolant Pump.
RG USNRC Regulatory Guide.
SCR Silicone Controlled Rectifier.
SEP Systematic Evaluation Program. 5

SF Service Factor.
SST Station Service Transformer (s).
STD or Std Standud.

TS_ Technical Specification.
UL Underwriters Laboratories.
UPS Uninterruptible Power Supply. q

USFAR Updated Final Safety Analysis Repon

, . USNRC United States Nuclear Regulatory Commission.

) V Volt (s).

f VAC or Vac volts altemating current.
_

VDC or Vdc volts direct current.

t

,
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APCo Exhibit 115

~ CONTACT REPORT
|

11-21-89

Mark Jacobus, Sandia
Chuck Pulk, NRC, Region IV, Arlington
Harold Walker, NRC, Rockville

Jim Gleason, Wyle

RE: J/N 17110

Subject: Okonite Tape Splices

I told them that the purpose of the call was twofold:

First- I had received word that there was concern from
the NRC, that there were some problems with the Wyle Report
No. 17947-01. If problems do exist, this may be a 10CTR part
21 situation and I needed to know this.

Second- There appears to be some concern over the use
of this reporr to show qualification of the subject splices
at LP&L. I would like to know what the problems are.

on the first issue, they agreed that they had uncovered
', j no errors in the report and thus there was not a part 21
t_/ problem.

On the second issue, the following problems axist:

1. The test was done originally for power and control
circuits and Chuck doesn't think the results can be
extrapolated to instrument circuits.

2. The 1cw side of the splices won't show leakage and
therefore it's not a valid test.

3. Leakage current was zero, thus raising a flag on the
integrity and accuracy of the measuring circuit.

4. LP&L did not produce a specific test on splices in
an instrument circuit or completely address which
transmitters are affected and the accuracy needed.

Discussion:

I explained that three sets of two splices each, a high
side splice and a low side splice were tested. It was agreed
that most leakage would occur from the high side splice,
assuming both splices were good. It was agreed that the high

s side splice (137.5 VDC) enveloped an instrument circuit of

) 30 VDC, typical. The low side was representative of a low
side DC. Since three high side splices were in the test and' ^ '
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071315
only one high side splica is required for qualification,+

'

i These splices constitute a valid extrapolation for an
~__ instrument circuit. (Chuck disagreed with Mark and myself on'

_

this point, invoking problem i 1, in-spite of the evidence
to the contrary).

The leakage current of zero is not itself in question,
rather Mark vant's supporting evidence such as IR's during
the test and/or a tnrough explanation of Wyle's QA on the
circuit and the accuracy or threshold of the circuit. He
would like to know how much leakage may be in the circuit.
Lp&L needs this so that they can resolve problem #4.

In future tests Wyle should consider actual Transmitter
circuits, and confirmation of circuit accuracy with leakage
current and IR measurements during the test.

On a separate issue, Harold thanked me for some
inf ormation of equipment sealing which I had sent him a few
months ago.

Action: J. Henley : Pleasa resove test circuit accuracy
problems and meet with LP&L on 11-29-89 during there audit
of Wyle,

cc: S. Hyten, W. Holbrook, J. Henley, C. Poplin, E. Smith,
g- F. Johnson, Vernon Coy (LP&L)

wJ
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PRODUCT CONTROL DOCUMENT |aychom

I- NCBK-04-04 APCo Exhibit 118 I

s

USAGE: NUCLEAR CABLE BREAKOUT KIT

Cable Jacket 0.D.: 0.78" - 1.2" |
Insulated Conductor 0.D.: 0.19" - 0.34" |

|

CONTENTS:

Item Rty. U/M Description Km

1. 1 pc. 502A823-52/144 E

Conductor Sealing Breakout

2. I pc. WCSF-650-6-U V

Outer Sleeve

3. 1 ea. Installation Instructions -

Pil-57009

4, 1 ea. Product Control Document -

PCD-57014

O

.

QUALIFICATION REPORTS:

EDR-2001: Heat Aging Study of WCSF Compound
Flamability Testing of Heat Shrinkable Field SolicingEDR-5009:
System for Class IE f.le-te:c Cables Type WCSF-N

Environmental Qualificab;e'.X 'st Report of Raychem NuclearWYLE 58442-2:
Cable Breakout and End >' ng Kits

O
DOCUMENT NO. PCD-57014ENERGY DIVISION-AMPAC
Revision: ODate: 10-8-81

mw w

. . _ - - . _ . _ _ . - -
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Raychem NCBK \-

9 !INSTALLATION INSTRUCTIONS
F0R

N UC1._E AR C A Bil_BJLEAliOET KLTS
'

- ,

-

GENERAL

1. Use a clean burning propane torch or an electric hot air heater for the
installation of NCBK kits.

ORDER:

PROPANE TORCHES: Raye Model FH-2009 Clean Burning Torch

Raychem Model FH.2616 Mini Torch

HOT AIP HE ATERS: RaychPm Model CV-$000 Thermogun Model 750 (115V)

Raychem Model CV-2116 Heavy Duty Leister (115V)

Raychem Model CV-2117 Heavy Duty Leister (230V)

2. Adjust to: ;h flame to an approximate B" length with a 3" - 5" yellow
portion at a regulator pressure of 5 PS]G. Use the yellow portion of the
flame with a paintbrush motion. KIE.' THE FL AME MOV1hG.

3. SHRINK BREAKOUTS beginning at the junction of the legs and body. After
the legs are recovered, shrink the body.

4 Begin shrinting tubing components at the c-- ter of the tube. Heat uni-
formly circumferentially. When recovered, ve first towards one end, then

to the other.

5. Parts are " fully recovered" when the outer surface is smooth and has a
glossy appearance. Coated parts will have a visible flow of adhesive.

PREPARATION:

1. CONFlRM KIT SELECTION. Check dimensions of Cable and wire against kit label.

2. REMOVE ALL NON-0VALITIED OR BRAIDED JACKETING MATERI AL from the Jacket
Cutback. RAYCHEM products are designed to seal to smooth, non-woven sur.
faces. All non-qualified or braided jacketing material should be removed
from the Jacket Cutback for a distance of one inch longer tha.n the length.

of the Breakout body.

3. CLEAN AND DEGPr"W cable jacket and w'n v.> ation with a solvent (such
as 1,1,1 trich. *oethane) which is appr. n j the cable manuf acturer. All
surfaces must be free of greass, oi1*. or uther contaminants prior to bein;

p(j brought into contact with RAYCHEM products.

ORDER: Cable Preparation Kit. Reychem No. CPK-01-00 (contains 6 solvent
wipes and 1 abrasive cloth).

>

Pil-57000 p._, 3 g;



- -

.

071311
-

INSTALLATION:

1. THREAD ONE INSULATED CONDUCTOR through each leg of the Cable Breakout,
Part E. Ensure the large open end of the Breakout faces toward the Jacket
Cutback. Slide the Breakout along the individual wires and over the cable
as far as it will 90. SHRINK IN PLAEE.

2. POSITION THE OUTER SLEEVE, Part V, over the Cable Breakout such that there
is approximately 1/2" extending past the legs of the Breakout. SHRINK IN

PLACE.

)
.

1

DO NOT FLEX UNTit COMTORT ABLE TO TOUCH

V E
I

,,__ ~ +
A

,
,

P
l

w
L g- ,

,

. 1"L.
2

-
-

Pil-57009 Page 2 of 2
! (_ 9/81

!
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{'
Material Safety Data Sheet U.S. Department of Labor |,

May be used to cortwy wtth Oceventionsi Safety and Hesith Adm.mitration i
,

OSKA's H&! arc Commurocaton Standard, (Non. Mandatory Form) l
29 CFR 1910.1200. Starded must be Form Appro,ed
consulted b W t@emen
-. _

OMB No.1718 0072 |
|

|0emy (As used on Labet e4 Ur.) tm W ueces as not wwec I ser amm a re ancgate y m
CHICO A Sealino NetW MN 8 besete, re apose trust to mew to runwe met

S6cWoI MMi$ Hazard P.ati'
Marveuer a hame Enwgency foiegene NJmD6f lealtha 3 Minimal
Crouse-Hinds ECM Div. Cooper Industries v va m innn
Aorees (wow, 6ever, csy, awe. W be ca=> Teworm teuncer ts nnkrmauon Flam.artlity: 0 Min

._
Iteelf & 7th Morth Sts. 315/477-7000

Dee Ptsunroc 30786,3 477 M "'""Y8 0 M'^1^
|P.O. Box 4999 6/87,9/87,2/88,2/8% 17/90, 1/91 ,

I69nsws or Propwer (opeow
syracuse, NY 13??1 I

' |Section || - Hazardous ingredienta/lduttity thformet60n
o vier u w '

H4.r&*oNs Componenta (Spec 4c Chemcel identey, Comrvue Namets)) C6MA PCL ACO H TLV Reeimmenc _ % trotor

Aluninum oxide CAS1344-28-1 15mg/m* Total long/m# Total | 25%

Calcium oxide CAS1306-78-8 15 reg /m' Total 10:tg/m# Total 24%
~

rarric oxide CAS1309-37-1 15mg/m# Total '10mg/m# Total 84
3 3Drrous oxido CAc;134 5 *>5-1 15me/m total 10me1/m 70tal 3%

silicon Dioxide CAS7631-86-9 1$mg/m#70tal 10mg/m# Total 3%

ytt.niu:n Dioxide CAS13463-67-7 1%mg/m#7etal 10mg/m# Total 2%

? (All of the above components are cce.bined as cotmon name6 4alcium aluminates, calcium
alumin'o 'f arrites , calcium alumino silicates, and es,1cium titanate:)
Planter of Paris cAs7778-18-9 10me;/m3 Sr:q/m3 (respirable) 34%

3Portland Cement cat 65997-15-1 10mg/m3 Smg/m (Respirable) 24

- ,

All substances in Chico A Scaling Compound appear on the Toxic substance Centrcl Act I n-
Section lli - Ptrysical/ Chemical Charseteristics
b:=w,: Pcant 50ede Growr WO * 1)

vapor Preeaure (errn ho) Wono Punt
N/A 1300*-14!

vapor Doneny elR .1) EvaporaDon R&!e

N/A (Burp Acas',e e 1) N/A
S.*Ney e. Waner

Neellaible te 0. M
Mosatuce anc Ooor
Licht crav, odorless powder

Section TV - Fire and E.xplosion Marsrd Data
mesh Penra (Mennge Weeg) f tamtrano Lamett LEL Uh

110!!E _ N/A
E2 tin 9umNno Mme.a

Not cofa.bustible

t O None
Speew hre F /1png Proceures *

5

Unuwa: Are seus Espeosson M4aNs
'

Wne
_

, .. -. . _ - , --
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Sec16on V - Reec1Mty Data'

'

muusry unmuoe Concups to Ao1
None |

,

'

X

thaarnpaubmty (W4fonela to Avow) |
None

Hamitu one or 0,r , ; --- *

Above 1450 C - 50., t, Cao
Haweew Mer ocw carcums :)avec
Fwnerumman

WA Not OizzJr .

X
__

8ection VI - Heefth Hazard Data
"~

haute,s) W Ertre h oaase m ? $4nt irgestent
X X X

~

Heahh Hawes (Acus arwr Cyrarse)

Acutet See below
..

Chronic None known
Caenogency KTP7 W4C huvyaoruf OSr<a Ampco:'i

$49ns a'd Sympiorns at Escope
Over evtesure av cause irritation of eves and skin. MP,V deve10D sufficient heat to
cause burns to a large skin mass if kept in contact while hardening takes place.
h hal a t iora duct is conmi ge.d a nuiennee og9t with a TLv af 10 ro/m3 total. er

5 mg/n3 respirable.
-~

.

E ana rest M P:ocouen
_ seal.no compound hardends when wettj,d and_if ingested results_i_n obstruction (hardeninc

at16n continues,iatelv for 1!flood imedseindvwasMeofeyeconp,acttime is 27 h water.20 minutes) see phys.ician. In caa see thyslei:ino s. irriPeteve f.e-4 %eoc wit

SecUon Vll - Proco'.rtions for Saft Handling and U6e |
54eos to as Tp.e6 m Casa Marerw is %== < or spE
Va cuurn where possible, or sweep up. Avoid creatine excessive dust. Material will hart

in presence of va33r and may olue drainp.

~

Wwe (>aivuai Mecncx3
Best convenient method in accordance with Ioeal, state, and roderal reculationc.

_

'

Procautens to Se Tatso b KancNng and Saonry
_ store under dry conditions. Dow point conditions or ; hher vet conditions during st_oca

f.

_)(
_ _will harden sealing ecepound.

Other Precauuons .

None

r

| Section Vlil - Control Measures
_

Aeo'atMr Prces: ten (Scavy inw)
__ NIOSM aceroved nuisance dust reDirator if above TLV tin very ducty conditions)
venuaaen t.oc* t.sheat Soma |7

Yam if above *tN
Mechafucal (GewM GPref

Outdoor conditions
Ao',ectasGiovet Ep Prota-tco

'''

Wear einvna i f ein e r hr tierry is i r ritjir i ne Dust goggles if dust is annoying
__'

Ol'4r Prote:tw Clothr9 Cr EQu$rnens I

|n-. ..44

- + - . . - - , , - - .
_ . . _ _a
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NUCLEAR REGULATORY COMMIS$1CN F Y I (*** gW5
iI OfflCE Of NUCLEAR REACTOR REGULAT!ON

{
WASHINGTON, D.C. 20555

Al'Co thhiNt 120
V) February 10, 1992
<

NRC INFORMATION NOTICE 92 12: EFFECTS OF CABLE 1.EAKAGE CURRENTS ON
INSTRUMENT SETTINGS AND INDICATIONS

Addressees

All holders of operating licenses or construction permits for nucicar power
reactors.

Purpose

The U.S. Nuclear Regulatory Commission (NRC) is issuing this information
notice to alert addressees to a safety probism that could result from
inaccuracies introduced into safety related instrument loops because of
increased leakage currents from instrument cables when subjected to a harsh
environment. It is expected that recipients will review the information for
applicability to their facilities and consider actions, as appropriate, to
avoid similar problems. However, suggestions contained in this information
notice are not NRC requirements; therefore, no specific action or written
response is required.

p) Description of Circumstances
J

On May 15, 1989, while reviewing instrument loop accuracies, test
technicians of the Virginia Electric and Power Company (VEPCO), the licensee'

for the Surry Power Station, determined that during a harsh environmental
condition, the leakage currents in cables could prevent performance of
safety functions (Licensee Event Report 50 280/89 20). These potential
failures would be caused by reduction in the cables' insulation resistance
(IR) in the harsh environment. Such a harsh environment could be produced
inside containment by a loss of coolant accident (LOCA) or by a high energy
line break (HELB) event. The instrument cables installed at the Surry plant
were environmentally qualified, but the previous safety system calculations
for the accuracy of the instrument loops and for trip setpoints did not
account for the additional uncertainties that could be introduced by the
reduced IR values.

In particular, the licensee noted that this phenomenon could potentially
mask the reactor trip signal for steam generator low level and the safety
injection signal for pressurizer low pressure and, thus, prevent the
required protective actions. Furthermore, the licensee also noted that the
pressurizer level and reactor coolant system wide range pressure instrument
systems coulti be adversely affected by leakage currents.

The licensee reviewed all safety-related instrument loops and replaced,
where appropriate, affected cables in both units with new Cables having a

O higher IR value. The licensee reviewed setpoint calculations and ver"ied
Provided by: EQDB

Equipment Qualitication Data Bank
(813) 7E2264

3
FAX:(813) 742266
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g49 lia nitrgins tab 'q into consideration errors caused by cable leakage currents.
%e ? Monte O! *eviewed the loop accuracy calculations for indication loops
;in; s M ied 8 % cted emergency operating procedures to address errors in'

<4@ * % cawed t) leakage currents.
,

n| 'k # 4s aware that many licensees are revising instrument setpoints using
y

!-

& Mest industry standards and are assessing the effects of leakage
currents._ However, since most licensees for operating plants may not have
addressed these effects in their original design calculations, the problem
described above for Surry may be generic.

Discussion -

Under conditions of high humidity and temperature associated with either a
LOCA or a HELB, the IR may decrease in components of the instrument loop ,

such as cables. -splices, connectors, terminal blocks, and containment
penetrations. Consequently, leakage currents increase and measurement of
process variables becomes more uncertain. In a normal environment, however,
leakage currents are small enough to be essentially calibrated out of
consideration.

~

!-The instruments of a safety-related system provide monitoring and control to
ensure the systen' will perform its intended safety function. The decreased ;

IR of the instrument loop components may disable such monitoring and
control.

in June 1984, the NRC issued Information Notice (IN) 84-47, " Environmental ,

Qualification Tests of Electrical Termination Blocks." In this information
'

e

notice, the staff-identified the-potential for errors caused by leakage cur-
rents at terminal blocks when these blocks are subjected to a harsh
environment..

This information notice requires no specific action or written response. If

you have any questions about the information in this notice, please contact
one of the technical contacts listed below or the' appropriate Office of
NuclearReactor. Regulation (NRR)projectmanager,

i

Charles E. Rossi, Director
Division of Operational' Events Assessment
Office.of Nuclear Reactor Regulation

' Technical contacts: S. V. Athavale, NRR
(301)5042974, , -

'

Jerry L. Mauck NRR !'

(301) 504 3248 ,

Attachment: , List of Recently issued NRC Information Notices-

2 -

.. ,

| '

v-
.
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AFFEHDIX !!. '
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Perfenunce Test Data of t,imitercue Valve _._00senter
. . . .

;.

Table 1. Collected Cata.

*

Table 2, Average and Peak Values. -
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INVIROLHENT tif.1 CYCLI- ;, j
.

. ,-
sATVuT CH j, '

*

DESIGNATED

ttst trvrt no. T sfr.m tars'.s, * / $_ tsto Tux, y co _fr tj ;

\ !.'-
.

T2h hours I I t
'

. i

Tius Level Reached .

* !(*

Time from Fravious tevell 7 _ Kins'tas
i

E f~[ * F
/[S"~ psig Temp.:_

.p ' . **"~ ' 6 Press:
/

.

/d e '2-- Psig
. . <-

Test Uttiti Tamp. * 3...$~O _'T Press.' ".

-.
,

d,[ % ' "' "' "p'

firet test ,
-

Cycle of Hotor /f'A I * Hours
'

at this tavait m od .

- I Meh kibel c.m%%.'wak Me'evskNW /j / l'd I
.

3erte Acid Spray-* ,,

/# M-< . Tup . _' T F)f
Tiow Rate

_

,

e

.
,- .

Ulf Y) D
... ,n .

.

Second Tes: '

at-this Level mat j pgCyc3e of Hoter
Ecurs ,

,

.

. .
. .

''

I nd of tevel ye,. g d .,1_ 7., y dirr[IQdf
*

'
.

t
,

If M Jour
*

m e.:-
. ..

Chamber 7 amp. ' 1 k 7 _'t Press.. f 4,7 ists,

s.

** Unl % 7CP * )N1 _I Ittea. \ ) IS?$.s '

b
n .

i
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g
Sechtel Power Corporation

' '''' 5"''' '" "' " ''
E1 Gaithersburg MD 20760

Attantion: Mr. A.A. Vi::1 - Pro,1ect f.ngineer
E. Gentlemen:

E Reference: Qualification Information
Joseph M. Tarley Nuclear Plant
Bechtal Jcb 7597-20

'
Alabau Power Co. P/0 664209 Lietterque 0/N 3Fi782 .

I
Regarcing your recuest der cualif'. cation inforation, at the time Limit:r:ue
recewee the arders *or some :f the units suppliec. re ac:eptec IEII
'Jalifiestion stancart ex1::ec and therefore tne unit: were not nanufactur=3

:n accartance vith any specific que ' ication recuirirrent.I' /
1. A tview of our M:or:s show that our Qualification Report 600afii :an
be applied to the actuators supplied on the following orcers.

I t.imitereue 0/N Actua tor S/N mV No.

g UNIT _1__ ,,

36027BA "."'m ' '' 162456-58 n.w 3232A-C
1 964499A 167055 3131
J 365513A 164582-84 3350A-C

376540A 195174-75 3536
?,7814 BA 195176-79 3528t. 3835A, and 3660Ii<

379035A 80t.3a >; 209324-25 3530
380365A e it a po12 h 202202-03 352BB
2B1730A 1. i. : ) < >C A !OE701-712 352BA. 383fB, an: 3315BIj 387496A 222192-93 3822A-B
;90553A ; '. 3 . v .* 2 : ? 232405-08 3523Dy

' ' ' ~ '

10/28 15:36 7pn?997 nno
.. . .

.. .

.
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O Sheet No. g.

JC CCRPCRAT10N

. .

s
A.A. Vizzi - Pro.iect Engineer 0058416ber 13,1980

. .

Limitorcue 0/N Actuator $/h MY Ne,

UNIT 2 -.

'358999A 192802-09 3441A-D
'

360282A 162619-21 3233A-C

*364499A 167055- 3131

365512A 164579-81 3350A.C
376540A 195174-75 3536

3781488 196730 35280 -

37903SA 20932425 3530
380365A 202302-03 3660 - C. 24
381730A 206701-12 352BA-C, 3835A-8, and 331BB
387495A 221630-31 3872A-B ,**"

'3C5243A 2B4499 3046.

* Our records indicate the actuaters supplied on these orders include
motors with thermal contacts. We have not conducted any environmental
tests on actuators including notors with thermal contacts and would reconmeno
that they be removed from the control circuitry.

Our records indicate that our Qualification Report 80b3, :an apply to the2.
actuators supplied on the following orders.

*

0
UNIT 1

'a'!!7B06B 151262-65 3112
358990B 169292 95 3441A-0

g1TJ,

I**357B068 151262-65 8112
,

!
** - Dur records indicate that two of the actuators supplied on this order !

were ConYerted to Contairenent units (Qualification Report 600456), hcwever. I
our records do not indicate the serial nuder of the units so revised. '

/
3. Cur retords further indicate that our Qualification Reoort400198 plusr
4ddenoum ; un be topiied to the sctuaters secolien en .he following orcers.
Report 500376A :an be used *o support the capability of the ac*.vators
only (not including motor) to withstand treadiation only. It would de necessary
'or you .o crovice as with '.he -otor ID numoers to Semit as c attanot
to excano this statement to incluce the motor,

j h a
O h S -

O O

_ _ , - - ., . _ _ _ _ - - . _ .- - - ,,
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Jut comPomATioN . Sheet No. 3
*- .

,

*A.A. Viz'2f - Project Engineer
cober 13,1980

g

- .0058417
'

,

1.imitorcue 0/N Actuator $/N MOV No,

tNkT1
*

,

357805AB 153642-47 880BA-C c.2 7

\M1T t

357806A8 153642-47 880BA-C

4. Our records also' indicate that our Report F43271 can be applied to
the actuators supplied on our 0/N 358995B (S/N 175414) M)V 3046.

Very truly yours,

1!PJTORQUE CORPORATION

\
.h ,

a. . ora
Special Projects Engineer

wed
E

'
.

, . ..

rwG

. . .

10/28 15:37 7207327 #04 0F 04
- - - - - - . . . . . . - -. . --- ._
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O
OD E RA~~O RS ANJ3004
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__

CUSTOMER ORDER N0'S. 25-1351-1 6 25-1351 04

ALABAMA POWER COMPANY Di

FARLEY NUCLEAR PLAh7 81

COLUMBI A (HOUSTON COUhTY), ALABAMA 36301

JOY MANUFACRlRING COMPANY ORDERS NPX-63330 6 NPX-63330A
FAN SERIAL N0'S. GF-17241 THRU GF-17250

JOY MANUFACTURIN G CO.
GENERAL PRODUCTS DIVISION

NEW PHILADELPHI A, OHlO

,

Revision U4
_ _ _ _ _ _ _ _
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ALABAMA POWER COMPANY

JOSEPH M. FARLEY taJCLEAR PLAhi #1

COLUMBI A (FOUSTON COUhTY), ALABAMA 36301

O
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U-214494 Sheet 1 .

.

ENVIRONMENTALLY OUALIFIE0 COMPONENTS t!ST
'

.*

E00iPMENT COMPfWENT TPNS MODEL DESCRIPTION < , , , . .*
..

" ' '
-

Q2E12H001A-A 05Ei?N001A-A M/YE Ctat Cooler 2A ..
~~

Q2E12H0018-A 02f.l?M0018-A M/YE Ctat Cooler 28 -

02E12H001C-8. 02E12M001C-8 M/YE Ctat Cooler 2C
.

Q2E12H0010-8 Q2E12M0010-8 M/YE Ctat Cooler 20

For further information on e'nvironmentally qualified components, see
the Unit 2 E.Q. Master 11st, U-416798 (latest revision).

For replacement / maintenance schedule of environmentally qualified
components See U-416800 (latest revision) ' Component Maintenance and
Replacement Schedule.'

Environment. ally Qualified Splices are required for field cable to
motor lead tenninations.

i

-

O - -

'
.

e

4

4

.

|
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.
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GENERAL DESCRIPTION.

The fan units are aanufactured by JOY Manufacturing Company, New

Philadelphia, Ohio 44663.

The general fan design consists of one (1) multi-bladed rotor assembly

mounted directly on the motor shaft. The motor is supported by a bulk-

head in an inner fairing and by motor cabic conduit tubes.

Motor grease leads are extended to the outside of the fan casing with

greare fittings attached. See attached motor manufacturer's instructirn

r''' manual for motor maintenance and lubrication recommendations,
t
's

The fan rotor is of the adjustable pitch type which provides a method

o f changing the blade pitch when the fan is not in motion. 1his is

accomplished by removing the Nose (Fan Rotor) and loosening the nut

under each blade. After the blade setting has been made, each nut

must be r~ tightened and the nose reinstalled.

Inspect fan for cause if excessive vibration is encountered. Re-

balance fan if the cause of unbalance cannot be located. Observe

f an closely for several weeks after restarting.

!

|

/m.
! )
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ORDERING SPARE PARTS ;

I

The following information should be given when ordering

spare parts to insure prompt and efficient service:

1) Give serial number of the fan. This nember can

be found on the fan naceplate attached to the

outside of the fan casing.

2) Give part number and name of part. Part,r-)
numbers can be found on drawings and bills'--

of material, furnished with this manual,

t

/~~ %

''



l
. .

M 071256JOY M A N u rr A C T U R i f G C O M PA NY
us

_
_

O o C

.uq 2 20 74 ! ""
~

*custowsm's capen No. I oats i o'* 'ne o. No, wat, oAft i25-1351 -2* 1 19 73 i 3- 2-20-73 PAgt op -AT nac. PosNT ~

CONT R a r*T '''"'* '*"* n STATE IN D. TAA mh(A DATS AT SHIP POINT
2 2

_ 100% 97 08 01 96 203 2 2-20-74 NPX 613291
Og3,,03

AMERICAN AIR FILTER GF-17241 THRU
To 215 CENTRAL AVE. GF-17245

LOUISVILLE, KY. 40203
(NVoict NO.-

3264 1

ALABAMA POWER C0KPANY INVOICE DAf t (
gg|p C/0 W. A. LINDSTROM
To C/0 DAN!!L CONST. CO. D^ " '"'"E D

JOSEPH H. FAPJ.EY NUCLEAR PLANT f1
--. COLUMBI A (HOUSTON COUNTY) ALABAMA 3630l*

'"''''D V'*

p "
"'O

F08 NPO 2b-1351 2

| 8/W/ SURF / ALLOWED AND AS NOTEDcOtmNo

I I= s F RCAA M W PHIL A DE L PWI A, Oa ,e
a

PAMT NVWetR
Of 9CRtP1 TON 8

CODt VNit #miC8 AMOUNi

(] 5 500722-103v SERIES 2000 J0f FAN MODEL

54-26-11701870 NUCL EAR

COMIAlhMENT-(VERTICAL MOUNTING)
_-

1 1Q5543. A7*4 TEEL ROTOR f A/P)

1. 600187-4 MOTOR 125/125 HP.1200/900_ RPM.

55Ql3/60AC. 2SP-2WDG. FRAME 5008. RELIANCE El_EC.
..

1. C00279-1 VIBRASWITCH

1. 73262 NAKEPLATE fSTN'l SLL3IJdE HJII.ITC._
- - _ _ _ _

- _ _ . _ . -- _ _ .

NOTE! STENCIL FAN WFICJ4T (1N FAN IN .1" f rIIERS_ ___-

AFTER PAINTING
--

E

E05519.xno im rr are i Iurri i
HOTE:

STENCIL IHLET BELL WEIGHT ON BELL IN 3*
_

m

LETTERS AFTER PAINTING.
-

H F5 505550-1871
INLET BEL.L FLAT STEEL SCREEN (1"MESil)

_ _ - __

-

5
,

3386635-99 OISCHARGE CONE
-

'

c* CHANGE 1-22-7.5 NOTE:
._

STENCIL CONE WEIGHT ON CONE IN 3" LETTERSHANGE 3-5-74 i

(CONTINUED)
.- . _. . .- . ._- - - _ _ __



___ __ _ - - - - - ~

07125730V J@Y '' A N U Fr A C T U R I N ' C O M F* A N Y~
_

,. , g ,*ae wo. 2( J9 MERICM AIR FILTER GF-17241 THRJ GF-17245
oR,8).

^ ' " ' " ' " '
'' ' ' * $O

"

p, 633
'yo? y,f3*j T-';;' ,,@'i', PART NVWSER

~

DitCMWTION h3 UNIT WCE 200N

AFTER PAlf' TING.

FAN ARRANGEMENT PER DE #FF 1,3361 FF-13907
5

1388852-15 FABREEKA RING
5 700109-405 ERECTION HDW, (REF D E FF 13361)

&TF~T3V07PAINT SPECS: SURFACE PREPARATION PER FF-12144

700150-321 CARB,021NC fil PRIMER
_

(BASE GREEN) (IC0AT - 3 MILS DRY)

700150-322 PHENOLINE #305 FINISH
__

(CREM #808) (1 COAT - 4 HILS DRY)
" BLADE SETTINGS:

FACT 24@ , 11.5 SETTlHG
HIN #6-20 KAX #1-273

,

V
TIP DIA. 53.80 IN. CAUTION EMBlFM 10Q(SR-1

SPECIAL REQUIPIMENT SHEET ATTAQhth
1

MCA PERFORKANCE- & SOUND

6Q3 PIES L 2 SE )lA5
TEST (WITNESS-NOTIFY AAF - 2 Wr.S PRIOR

TQ_IEST.) PERFfjhyitE _& 50UND
___

TEST REPORT RE0'D - 2 SEPI AS A_6. C'0 PIES
_

_ _ _ _

TEST ON ONE_1)311_QNLI-
'

. _ . _l
_lll5MIC MALYS11_ . _ . _

-

I SEPIAS - 6_ COLES
-

_ , _ , _

21
INSTRJIl10N MANUALS

DATA RiOUIRED ON @IOPS . _ -

1 SEPIA & 4 P.RIEIS-3010R_DUILINE DRAWINas

)_SEPlA_1.4 PRINTS-HOTOR DAIA SHEETS
_ _

1 SQ]A & 4 PRlhIl-NOTOR T[iLDAIA.JWilt-iQlQ.-7
_ __

_ERIDAla. DELIVERY CIRTIFIED TYPICA! TrtT

ffhWTt6str M

-



- - _ _ _ - - .

|
, .
i ._

QOf JOY 071258
~. _.

{i A N U fr A C T U R I N 1
.- C O M PANY

t o t.c
o

AKERICAN Ailt T!LTER 3 _GF-17241 THRU GT-f245
taos wa.

e(8]a q y,[[" " ' * " "*

n v.eu.= 1:: .- a.n -, m - , - -a
MIA_li.J&CIEU4E

-

_

1 SEPIA & 4 PR!RTS SPEED TORQUE CURVE 9 RATED
!V0LTASE SUPEHiMPOSED ON FAN TORQUE CURVE-PRIOR,

TO DELIVERV.

1 SEPIA & 4 PRINTS-SPEE0 VS TIME F01 ACCELERATION

0F SPEC 1FIED LIAD PRIO^ TO DELIVERY.
_

1 SEPI A & 4 PRINT 8-CORRENT VS SPTED PRIOR TO
_

DELIVERY.

1 fyPIA & 4 PAINTS-SPEED VS POWER FACTOR-PRIOR_

TO DELIVERY.
_

_

NOTE( p_' ALL CURVES AT 100% AND 75% RATE 0 VOLTAGE
3

,

1 SEPIA & 4 PRINTS-CERTIFICATION OF SEISMIC
___

_

QUALIFICATION CF MOTOR PER APPENDIX 1.0 PARA
__

2.0 (6) 0F HOTOR SPEC.
_-_.

SPECIAL ftEQUIREMENTS (00ALITY CONTROL)
_

KATERIAL CERTIFICATION

CERT._ OF CONFORMANCE (BECHTEL FORM)
_

CERT. OF COMPLIANCE ._

MILL TEST REPORTS' '

._ _ _ BALANCE TEST REPORT _ _

LIQUID PENETRANY TEST REPORT (ROTOR.AFTGJHJ)RL
_ _ , _ _ .__ _ . .

INSPECTION CHECK LIST TEST __ _ _ _

WilPJ. TEST REFORT

M TOR SUPPLIER CERT. OF COMPLIANCE
NOTE:

__ 4 COPIES OF EACH TO BE SHIPPED WITH EACH
_

FAN 1

(CONTINUED)



- .- -.. __ _ .__ _ _ __ . .- .

(h JOY *] A N U Fr ACTURIN' COMPE N.

_

Lo **o' "o. 4
MERICM AIR FILTER GF-17241 THR1 GF-17245

oRL ^'""'O'"' ^ " ** 'o'"'
~o. NPX-63330erge . . . . . .

no. it.''a|; T'O' *'.'.'t.. ' ART Nuwsta
_

. . . . . .

usenicTim $Ld8 unit macs momi

1 COPY OF EACH To CENTRAL FILE

1 C_0,PY OF EACH TO HKT. DEPT. (S. KARRIS)
_ _ _

HOTE:
SPECIAL MARKING (HETAL TAGS TO BE STAMPE

-

,

)

WITH FOLLOWING MARKING & SECURELY
-

ATTACHED TO FAN)
__

SERIAL NOS. MARKINf., OUNIT

i. GF 17241
ole 12-H001A-A 01

GF-17242
QlE12.-H0018 A 01, , _ ,

GF-17243
Q1E12 H001C-B Bl

GF-17244
01 E12-H0010-B 91

_ c, GF 17245
_ _ _ .

*Q1E120001
*

iV) __
91

, , _ _
__

-

REQ DEL: 5 EA, 8-14 73
DEL PRON: END _OF_A 74

t -
.

.

-me=w
gg-

-W

W8Me

. . _ -

g g g q g,
, hp. g p g *sp -

4N **
9hN'N

_-

A 11 4-74.

,Ol5W '' ' ' ' ~ ' ' ~ ~ ~ ' ~ ' ' ~ ~ " ' ~ ~ ' ~~
~~ ~ ''~~

* SPEC.
REON'T SHEET ATLACHED (CNANC/ 3-5-74)

--~

__ __ - - - - - -



, . - _ -- -- - - - - ' " ~ ~ ^ ~

. .

07.1260dff JOY M A N U Pr A C T U R I O C O M PANY
O * '

. -_

ELNAL 2-15-74
;;c:veTowentompen no. I oats ~ i nea no, wa t. oa ts #

.

25-1351-1 11-19-7.1 AT nec. nwwT'

i 3 2-20 73 pAgg orCofff 9ACT * * * ' " * " ' ' ' STATS 6 N 0. TAA matA OATE 1 2
100% 97 08 01 96 203 2! 2-15 74 NPX 63330

AT es48P PolWT
,

~

01533
s o s.o MERICM AIR FILTER GF-17246 THRU
TO 215 CENTRAL AVE. 17250

LOUISVILLE. KY. 40208
64 VOICL NO.-

3264 #LABAMA POWER C&:PMY #NYO6CI DATC
SHIP C/0 W. A. LINDSTROM
TO C/0 QANIEL CONST. CO. o4Te swireto

JOSEPH M. FARLEY NUCLEAR PLMT f1
_COLLMBIA (HOUSTON COUNTY), ALARMA * nPPa o via

i4Anunao I FOB NPO 25-1351-1
nouriwo 8/W/ SURF / ALLOWED MD AS M)TED

g

O 's ' 6' __
F MOed Nt W PHILA Dt LPHI APARTaduween

pa tC MIPTiote "L'
COCg UNIT Pmett AWouk

5

500722-103 SERIES 2000 JOY FAN MODEL

54-26-1170/870 NUCLEAR
_

I

CONTAlje4ENT-(VERTICAL MOUNTIM)

l
___ ' 1. 505543 nt. STEEL ROTOR (A/P)

1. 600287-A
,

|
MOTOR.12s/12s up.12nnienoapu.

_

,

l
550/3/50 x. 2sp-2 woc. FRAxt soon. nri ,ANCF

_

N r.c.
1. 600279-1 VIRRAshlTDI

I
_

,,

u
I

u m m m m < m t s a s1 m ,1, ,1 e

_.

l
m. smm . .t,or o ro ,o. ,,mx

_

m,. . Ti._
c sn m o nno

_ _ . I rw rv arn terrn ) .

I
errer, rm'rr arn wrrwr nn aru

__

m1r .

9 s.
, rir, ,,1 . .mr , .g5

505550-m&uTkaruismtSCmNn.ms
.

s3
5

3386635-99 OISOLA,8EE CONE
CCR%E,L 22 7 5 _-

. NOTE:

STENCIL COME WEIGHT ON COME IN 3" L. gE" ,5
-

- ETTy
- _ - - - . .- - . - . . _ . . . . - . . _ - - _ . . - . . . . _ _ _ - . .-



_.-._---- -'--__ - - - -

|

'@ J G Y ] A N U Fr A C T U R I VJ , O OrtNW

ru ''*"wo.
2 GF-17243_THRU 11150MERICAN AIR FILTER oRMn ^ ' " ' ' - " ' " ' ' ' " " " ' " '.

wo.
MPX-61330' @ ?9;' $[,' PART wousam ossceumog ggs , , , ,,c,

FM ARRANGEMENT PER DWG. #FF-13361
-

FF-13907
.

5
1388852-15 FABREEXA RING

5

700109-405 ERECTION HDN. (REF OWG.FF-13361)TFWM7
PAINT SPECS: SURFACE PREPARATION PER FF-12144

700150-321 CARB0Z' NC fil PRIMER BASE GREEN)I
'

_

{1 COAT - 3 MILS DRY)

700150 322
PHENOLINE f 305 FINISH (CREAM #808)

(1 COAT-4 MILS DRY), _

* BLADE SETTINGS: HIN 86-2'
_

FACT.249.fl.5SLHING. MAX #1-270

TIP_ DIA. SMfLLL _fMJTION EMBLEM 19D458-11
_

JEECMLEEQUIRE. MENT SEELAIIACED -..

1 (K A PERroRg p u a sound

6 CDP 1ES__ TEST (WIIHrtt-MTIFY IJf LMr1.PA109
?UplA

TO TEXT _) PFRFORMANCI & RfVIND
__

._.

TEST RFPORT_ _Rin' D ? trpf As 1 6 me t rt

TEST ON ONF MNIT Ml Y__ .

1
.._

srisxte ANAtYtit
___

2 SEPIAS _- 6 COPIE,S
21 _

INSTRUCTION MANUALS

DATA REQUIRED ON MOTORS
_ , , _

1 SEPIA & 4 PRINTS-MOTOR OUIk!HE DRAWlE1_

1 SEPIA &_4 PRINTS-POTOR DAM _5 METS

1 SEPIA & 4 PRIKTSMJTOR TEST DATA ANSIC-50 20-7
,_

_f110fLID_DE11YIRLCLRTICIED TYPICAL _IL5T
_ _ . - _ -

(CONT.)

_-- __-____- _ --__-_-______-__ _ _ - _ _ - _ _ _ _ _ - _ _ _ _ _ _ - - _ __ _ __ _:



. _ _ .. ._ _ .- ___ . - . -- . _-- --_

W1282(p JOY M A N u f' A O T U Fl i r 3 GO M PANY
'

ggg
eaos wo. 3 GF-17246 THRUO MRICAN AIR f!LTER ,Rgt, ^' "'' * "' "' *"'' *"17 tS O

-

'
wo. MPX-61330NI[;W"~$'5 PARTwuusta.

_ __ pasenwTiow
"co$8 turtPaca AwovN

DATA IS ACCEPTABLE. .

1 SEPIA & 4 PRINTS SPEED TOROVE CURVE 9 RATED
VOLTAGE SUPERIMPOSED ON FAN 70 ROVE ChRVE-
PRIOR TO DELIVEq.

1 SEPIA & 4 PRIMIS SPEED VS TIME FOR ACCELEPATI
,

E
4

0F SPECIFIED LOAD - PRlQE_1Q_QCL1YERY.

1 SEPIA & 4 PRINTS-CURRENT VS SPEED-PRIOR TO
DELIVERY,

1 SEPIA & 4_ PRINTS-SPEED VS POWER FAGIOR-PRIQR
,

TO DELIVERY,
_ _.

NOTE:
ALL CURVES AL100% AND 75% PATED YOLTAGE

,

.

1 SEPIA & 4 PRINTS-CERTIFICATI0!LQf__SE15MIC

00ALIFICAT10N OF MOTOR PER APPENDIX 1.0_EA%
-

2.0 (6) 0F MOTOR SPIC.

SPECIAL REOUIREMENTS (00ALITY CONTROL)
1

=

MATERIAL CERTIFICATf0N
i

CERT. OF CONronNANcr (RFtHTF_L rom (1

CERT. OF COMPLI ANCE
'

MILL TEST trPORTs

BALANCE TEST REPORT_ . __ _ _ _._

(ROTOR AFTERj
__ _ _ . . . L10UID PENETRANT TEST REPORT (WHIRL TEST)

| IMSPECTION CHECK LIST
,

!

! WHIRL TEST REPORT

MOTOR SUPPLIER CERT. OF COMPLIANCE
_

NOTE:
4 COPIES OF EACH TO BE SHIPPED WITH

I

EACH FAN 1 (DPY OF E4QLI.QJENTRAL FILE
(CONT.)

_.

._ . -. .



F71263' '

.

'

J@Y h ,_ k N U F A C T U M I N C_ C @ M P A N Y

f], ,4ce wo. 4 Gr-17241 THRU GF-17245Uj AMERICAN AIR FILTER om. ' ' " ' ' " " " ' " ' ' * ' ' ' ' ' '
wo. NPX-63330

' " y,*Ei =;' ",,C rAmt mensern otsemirvion " cow ussi rnict AmowT,

1 COPY OF EACH TO CENTRAL FILE

1 COPY OF EACH '.0 HKT. DEPT. (S. HARRIS)

NOTE: SPECIAL MARXING (HETAL TAGS TO BE STAMPED

WITH FOLLOWING KARKING & SECURELY- ;

1

ATTACHED TO FAN)

SERIAL N05. HARKING 9 UNIT
___

._ GF-17241 01E12-H001A A 91

GF-17242 01E12-H0018-A 91
_

GF-17243 Q1E12-H001C-B 91
.

GF-17244 Q1E12-H0010-B 91

GF 17245 "Ol E12C001 91

REQ DEL: 5 EA. B-14-73 DELPRON: END OF 8 74

.

_

. _ _ . . . . _ _ . . _ _ . _ _; .
.-

_.
. . - _ . - . - _ _ . - - - - -

{ | _
_

- -

GAN3E 11 4-74
* CHUiGE 8 15-74

*$PEC. REON'T SHEET ATTACHED (CHANGE 3-5-74)

. __.
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07126&

(da - - . . .

REPORT NO. 1 46s

DATE _Embruary 11 1975

JOY Ni A N U F ACTU RING CO.
N E W P HIL A D E L P HI A. O Hlo

WIT ESS T187 EIPotT

05

JOY SERIES 2000 AXIVAN FAN

FAs hosEL: 54-26 1170/870
F AN UNM N0. 5M722 103
FAN $ n 1AL NOS.: CT -17246 TROUCR CF.17250

O JOY PURCRA$E ORDER N0. 3 NFI 43330 & NFI 43330A

SOLD To: AMERICAN AIR FILTER
215 cart *AL AVENim
14ESVIL12, KENTucE! 402M

IMTALLATION: JOSEPM M. FARLIT NUCLEAR PLAkT fl
COLatBIA (NDPSTON COUNTT), ALABAMA

PREPARED BY T.s. Frank / p f gj
CHECKED BY R.M. Jordam/ [ M

APPROVED BY T. A. Itsutt/ j;g,

REVISIONS

DATE PAGES AFFECTED REMARKS
.__

O ~

__
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JO( MANUTACTURDIG COMPAbrY DATE: February 11, 1975
SDi PHI!ADE!JHIA, OMIO 44663

PAGE i Or 14 i

RI' PORT WO. I 463 |

|
,

TEST CERTITICATION Sipe#RY '

PURCESER American Air Filter MrGRS ORDER NO. Rn-63334 E an-43330A {

215 Central Avemme PUP. CHASE ORDER b. 23 1351 1

Louisville, gantmeky 40208

DESCRIPTION Or FAN:
TYPE Amist IMIT 500722 103 MooEL $4 26 1170/870
CFM 76763 PRES 9URE 4.57" Ft DIN S ITY _._ 0. 07 5d/cW.Ft .
NRIAL NO. CF-17246 thromah GF.17250*

O' BESCRIPTION OF MDTOR:pggy
PFGR. Reliance _ WO . 6 00287 -4 TYPE TEAD TRAME 5008

SRIAL WO. le 125/125 RPM _1200/900 VOLTAGE 550
Alf 132/138 PRASE 3 CTCLE 60 RISE Spel.

JWY PMtT 90. 600287 4 SERVICE TACT (R 1.0

TDE Am PIACE (F TESTING:

Joy Manuf acturing Co. Test Laboratory, New Philadelphia. Ohio

Monday throuth Fridsy. February 3 threuth February 7.1975

W11WE$N3: Mr. W. T. Fox. Bechtel Corp.

..

* Fan 1/M CF.17250 was met tastad at this tiam. The performance curve (same 1])
_and somed levels will be added to this report upon completion of testias.

_

O
SE WFJir PAGE PCR TESTS COIOUCTED, RESULTS, AND SWe%RY.

. . . . - . - .
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0712GG
.loy WCFACTV31NG COMPANY

DATE February 11. 1975NEW PHILADELPHIA, OHin A4663
. p- PAGE 2 0F 14

REPORT NO. 1-463

TEST CERTIFICATinH StP9%RY

.

TESTS CON MCTE4: TEST RESULTS:

Perfaranata_.1111L.IttIA_A.ggdscted mer MA lulletts 21047. Finute 1.1. Test rossits

are gives on pages 3 through 12 for normal operation. Curve No. C4294, page 13, shews

fee operettom at leak test and refueling conditions., C4295, page 14, shews the faa.

fperaties at occident condition.

.

Somed power tests were also .tonducted. The rossite are af.ven below.
- _

50put ppWER 1. EVE 1. - 98 re 10'II WATB
A FAN STATIC
Q SERIAL F515$31 OCTAYE BAIB

30. IECKIS W.C. 1 2 3 A 5 6 ({
CF 17241 3.24 $9 103 1M 107 105 100 % 89

_

CF 17242 3.15 98 106 1 09 107 1% 102 % to

C7-17243 3.02 101 103 107 los 106 103 M SP

GF-17244 3.20 99 103 1 09 199 1 06 101 94 89

CF -17245 3.21 100 103 1 06 107 106 102 M 92
. - -

CF-17244 3.03 100 101 108 106 107 102 M 90
. -.

CF-17247 3.10 99 103 105 1 08 107 103 % 90
.r

CF -17244 3.22 100 102 1M 107 103 99 95 89

GF-17249 3.06 101 102 1M 109 107 103 % 92

CF-17250

QATE OF CERTIFICATION

(

% i

.--___-___________.__________________________________w
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. .

kt or mat, wo.xT m uractuRiNoco. BILL OF AIATERIAL oRmNo wo,

500722-103 500722-103
'EET NO.. .1. .OF . 3_.. FF-1 361.

FF-1 027 (
WE 2 02...Axivane.. Fan , , ORDERHO. T.O.K.,

H.A.B. NET 148 1-16-74iswt :
. . . . .. Model... 54. R6..1A.-ll7.0/87 0..

NBU651
.. . . . . . _ - . . . . - . . ..

HBU697 |
'

|. . _ . . . . . . . . . . . . . . . . _ . . .

QUANTITY CO5T
3o,g

P ART NUasBE R N AM E Or P AR T PER. , p
O2 DER UNIT Pit C E

_

-87
1 505543+fM Rotor Assembly

2 505549-1639 Breather Drain
|

1 505549-2717 Casing Assembly I

i

1 505549-2720 Motor Support |

1 600279-1 Vibra-Switch
!

l 600287-4 Motor FRM. 5008 i

1 1383393-76 Motor Support Dine__

1 1388113-2 Nose

l
1 1387348-2 Washer i

I1 1387348-5 Washer

1 1388789 Plange Adapter

1 1988790 Flange Adacter

!

, f4 900258-13 #6 x 1/4" Rd. Hd. Drive Screw

12 900026-390 1/4-20 x 5/8 Hex Hd. Capscrew Dr. Hd.

(Stainless Steel)
4 _900037-21 1/4-20 x 1 1/4 Hex Hd. Capscrew

4 900037-395 1/4-20 x 3/8 Hex Hd. Capscrew

10 ,900037-24 1/2-13 x 1 1/4 Hex Hd. Capsc rewm

I 900026-35 5/8-11 x___1 1/2 Hex Hd. Ca.psj; Lee w_Dr _Hd.a

(Stainlesy l tcl) |

A/R 76857-7 Safety Wire (Stainless Steel) '

I 6

8 QOnn% oc I c /R 31 ., , e r . . , . . .a a. - <
'



. .- . .. - .

. .

sov w ANue ActomiNo co- BILL OF MATERIAL @lS sitt os wat.wt

500722-10;
/~M ET No. . ..O.. ....oF . . .. . 3....

- ( ) oRDE R NO.
es

oVANTITY
COSTPART NVMBE R NAME OF PART R TO, ,,

g
_ OR DE_R UN#7

12 900303-1 1/4 Soring Lockwasher (Stain. Stl.I
8 900305-1 1/4 Spring Lockwasher

10 900305-4 1/2 Spring Lockwashe'r

16 900303-5 5/8 Spring Lockwasher (Stain. Stl.)
4 901285-2 1/4" Pipe Coupling

1 901285-8 1 1/2" Pipe Coupling
1 902469-359 1 1/2" x 14 1/2" Pipe Nipple

-

1 902469-1533 3" 7 16 1/2" Pipe Nipple

GREASE INLET FITTINGS - MOTOR
4

O 2 901261-1 1/8" Orease Fittings
V _. ._ _ _ ,

2 901160-1 1/4" 'x 1/8" Pipe Bushing
___ _ . _ _ .

2 907235-54 Adapter - 5/16 0.D. Flare Tube To

1/4" Fetaale Pipe I !
a !

A/R 901509-788 5/16 0.D. Stain. Stl. Tubing,,

(Trim To LK.)
4 907465-5 Tube Nut - 37 Pla re - 5/16 " O. D. Tube
4 907475-5 Tube Sleeve - 37 Flare - 5/16" 0.D. Tu se

__, . 1. _907235.-52 _.
Adapter - 5/16 0.D._ Flare Tube To .. ,_. _ - _

1/8" Female Pipe
_. . ,

__ .-

1 _J_0M5_6-32 10 Elbow 5Zi6 o.o. Flare _T_ude. To 1/s'' _. ._. _ .__

_ ._ . ___ _ . - . .___. . Female P1_pe.
_ _ . .

!_ e

I
~

J.--___ _ _ . . _ _ _ _ _ _ _ _ . _ _ - _ _ _ --
.

D G RE A SE OUTLET FITTINGS - MOTQR I[J\
|2 i903103-1 1/8" Grease ReheLFitling _1_to 5 PS

-

| '

i

_
2 903160-1 1/4 x 1/8 Pipe B_ushing

__

k I
L ..__

,_A _ . _ _ _ -- - -



. _ _ _ _ _ _ _ _ _ _ _ . _ - - . - - _ - _ - - - - - _ - _ - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - -

. .

my uANur ActumeNo co BILL OF MATERIAL g eiLLoruat.Nt

500722-103
. .). . . 0F . ..). . .

OEET NO.
ORDE R NO.

-

QU AN TIT Y
COSTPART NUMBE R N AME OF PART R TO A

ORDER UNIT
_

3 907235-54 Adapter 5/16" 0.D. Flare Tube to 1/4"
Pemale Pipe

___

A/R 901509-788 5/16" o.D. stain. stl Tubing (Trim to Lg.)

'I4 907465-5 Tube Nut - 37o Place 5/16" 0.D. Tube
.

.

L
4 907475-5 Tube sleeve - 37o Flare 5/_16" 0,D, Tub !

;_

1 907256-54 90 Elbow 5/16" 0.D, Plare Tube To

1/4" Pemale Pipe
|
!

I

I ) |
'

i
!

'

j i

1 74262 Name Plate n >

B
|' nO 1 i

- -

1 700}85-403 Parts For Motor Power Lead Isolator Ass 'y !

| ! '

i ,
,

i [

;- g
i

!!s i 2

p
-

,

i : |
| I

'

. _. .-- .. .._ - - . . . . . -.- - . g.. ...-

- - . . _-- . . . . .. .-- . . .- -.. - . .-. . . . . --

Mh6- euesp es e4-%h- bue@ e6 - WD*- e 64 e w. >en.hN. >.ek' "W' 8'"*""*N *IW-
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> c _
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RELIANDEetecrme counnv $
(G., 24701 Euclid Avenue, Clevolend, Ohio 44117

j.s

'

REPORT OF ROUTINE TESTS * I 2'

Inductum Motor

Purchaser Date of Test ~, ,,,,,

Manufacturer's
sov nAtesrA(.Tt's t:tu cc - order No. .?-3M261..

.

Purchaser's ,
U/?'M ,(Order No.

,

. .

. e

,

NAMEPLATE DATA S

_

Hp Apm Phase Heet t Valts A mpe.et
- . - -

! .: . / l / , 1.9 |190/299 3 60 ,'f M 5 J 132/131

T emp Rise Amb.emt f em

'o;,t,y g !
c- t-1- o- -vem ,,e _,t- ..d...

_, c_ a . .., t . t...,o

00t t .
li DC$0 )E $pcl. ' DC 1. Il g f~..] 7 ,.

' ,, t CI. It
i. |
%)

TEST CH AR ACTERISTICS

g Lect ed Rotor S-- ' --- Wound Ngh-

Sea nat (Three P sesel Raio, potectet
N um t*' A m. A. Open Car- TtitVosts Herts Rom volts Hortap,, , , , , , ry,, y,a, yea,,,,

Al 8,50 60 1199 61 27's 60 41.. 2v00 --

61 550 60 899 ; 79 275 60 356 2000-

A2 '50 60 1199 60 75 60 413
*

2000-

A2 550 (20 8'39 /) 2/5 60 34ti - 200D !-

?3' %O' 60 II99 fl 300 60 460 2000 6-

#3 Zr 60 899 6') so 60 334 2000-

14 %9 60 119'1 61 2 / 's 60 433 2000 Y-

i4 550 60 6'J9 /J s /.i 60 342 - 2000 s
A5 s ',0 6u 119'; 61 275 60 L48

__

2000 '.-

t' 550 60 8')5 6 ',t 2/5 60 3fi6 2001 y-

.-

d
"j Notes: . - for i mir .
5

(A Data on test from. . . . . . . MM C . . motor.

) finie or oucticaial
'

%[.#,!.''' " 4 ! Data -

I2~b~74Apptcmed by
. e.

n..

'

y.<sc.n <. ., r- r

so
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- 071285 .

RELIANCEetecnic cameauv S
'

*

.

y 24701 Euoind Avenue, clereland, OMo 44117
) * Page 2 of 2,''

REPORT OF rot 1 TINE TESTS ,

Inductum Motor

Purchaser Oste of Test ..T,.........

H46uiSClurtr's
JOY MANUFACTURING CO* !"128 iOtk No,

.

'
Puncheect's

H Cg
Order No. .,...2.i

. ..

NAMEPLATE DATA
'"

He mm Pne.= we,is voit. Asie.reeo

125/125 1.0 1190/890 3 60 550/550 132/138

(by Moeiad
T... a 4 nit.. coe, o, ..D" Nend laeutstion so, LoceedType Frame .

" ' " " ' L"s 6ndicneno Cleas K n /MS

Cont.
H 3C5008 Spel. Spcl. II 60 tG. S ., c l . 11

( ) ---

tj

TEST CH AR ACTE RISTICS
tocm.e Rom, M ;-- t- nov e weu,

Serial (Three hee *1 Raton potentasJ
" " * * * ' g D*v.,", .' v,,QC iQve r. H. te n,.. voit. H ria

A5 550 60 1199 61 275 60 422 2000 &-

A6 550 60 899 70 275 60 349 2000 ?-

A7 550 60 1139 61 275 60 420 2000 e-

A7 550 60 899 80 275 60 338 2000 9'-

AB 550 60 1199 61 300 60 466 2000 9-

A8 550 60 899 68 300 60 387 2000 e:-

Q Notes: iv - for I min, ,

*
3 .

73 Data on test from, . . . . .t, hew . . motor,
'

) (twie or ausweeei

Otta 12-$ ,7,k# '' '.'L. ,. ,Approved by
..

B -

r
. . . . . .,

.m

_ _ - - , - - , _ - _ _ - - - - - - , - - - - - - - - , _ _ _ _ _ - _ _ . - - - - , _ _ - - - - _ _ _ _ _ _ - - - _ _ - - _ . . - - - - - - - - -
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R ELiA N C E m.ecrnic company S
JAN 2[197$-

.
.

- 24701 Euclid Avenue, Cleveland, Ohio 44117
#'

'*

Pg. 3 of 3
HEPORT OF ROLITINE TESTS ,

Induction Motor *

12-6-74
Purchaser Date of Test . . .. .. ..,

Wnuf acturer'*

JOY MAHOFACTURir4G CO. Order No d.2 b ..

Purchewr's g y. 2 g t,
Order No.. . .., ..

,

NAMEPLATE DATA

Hp Rpm Phase Herf t Volts Amperet

125/125 1,0 1190/830 3 60 550/550 132/138

..p n .e. Am. nt iem i
%,p, ( t on ,Time Dee9n ,

Type Freme by Method anat insusation .d"*M l*" '

Kve/Mpladameted Clasi

Cont.
M DC5008 Soc 1. Soci. H SPCI' "p\ 60 nin.

iv
TEST CH AR ACTE RisTICS

'

Loemed Rotor (^ . I Wound N ash-
brw (Three Phasel Ratos potenteel-

Open C,ir.
Testhaber Am I

A a,
v.at. Herti apen v.it. H.ne t v. t. v.,- , , , ,

A9 550 60 1199 61 300 60 463 2000 @-

A9 550 60 899. 70 300 60 385
* 2000 E.-

..
,

w

<
y fGotte 'e * for 1 min.

s
Cats on test from, . . N. C. . . . motor) -

f'*}s tthes or duplicaten(

> Approved by
..fE nginseri.......

.sI l-21-75Data
R f

-r st-so800-216 Test

.. .. _ . _ - _ - _ - _ _ _ _ _ - - _ - - _ - - - _ _ _ _ - _ - _ _ _ _ _ _ _ _ - _ _ _ - _ - - - _ _ - _ _ _ - _ _ _ _ _ - _ _ -



071287~ '

RELIA NCE etecrnic company S
.

24701 Euclid Avenue, Cleveland, Ohio 44117.s,
s

; ;

i ''' REPORT OF ROUTINE TESTS

trvjuction Motor

. . 4 .I .* 7.4TPurchaser Date of Test , . . . .

Manufacturer's
JOY MANUFACTURING CO' Order No. . . f. ~ . . O. . . .

Purchaser's gg
Order No. .. . ....

NAMEPLATE OATA

#'
Hp Rom Phase Hor 13 Volts A mperes

,

'
125/125 1.0 /890 3 60 550 132/138

lemp Hise Amb.ent Tem Code Letter^
Type Freme by Method and insulatio for Locked

R e t'as Leuer gumoina, e,ed ci..

N 0C5006 Spcl. Spcl. H Cont. Spcl. H

\ ?
%J

TEST CH AR ACTERISTICS'

LocAed Rotor t$3ngle Phane) Wound High
Serial ITh'sePhew! Rotor potect.44

N umber A. A. Open Cir- Test
Volts Herts Rpm Volts Herts ruit Volt. Voltegeg , ,, , , , , ,

A1 550 60 1199 61 300 60 449 2000 4-

[, A1 550 60 899 70 300 60 377 2000 @-

'.[
a

9

. wou

,.m-

@ ,, Notes: @ for 1 min.
.5

. t.h. I.5| ~- % Data on test from.
..(th. or c.ipac, tel..

. . motor.[ 4!

Approved by fd5 . #. M-7 Data.,

7., (E ngmeeri
g .a .. G. Braidich

L
,

.
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071289..- .

' ' ' '

5k-50800-216 Ltae. -

RELIANCE " ~ ' * " ' " ' *" "*' '** ''~*
24701 Ewlid A,,. Joy P.O. No. NY-2964

ELECTMIC CCMPANY ' ct.,,t.a 11, 0s,. Sheet I of 5
| ,\
,

.

PERFORMANCE DATA SHEET- .

IMOCIM INTE

*

NAMEPLATE DATA
,

| trwa. owo = coxetc *w asg.-
,

aew volt s A- cass ourv a;** = =c L.eawe we
,,,,,, ,,

1190/ Cont Amp.
05008 125/125 M/YF 3/60 550 132/13qgog. H TEA 0

'

890 in, spei, .

DTilON DATA
^

i

otaio n TEXT ON TUT IT ATOa aEsi$T ANCE AT 380C

nubes rp s AL g.I ca0Ea oAfg isETa't3m Lawam o.eus
,

*

525330 67017-JRD 27169 A6 6-31-74 .118/.0885

-

*

PERFORMANCE

' ' 'O Loac we wara ts amu ==e**vT
j POWE a P ACT Oa R P FICIE NCv*

,

se cc^o 0 61/70 116/899 3.6/3.2- -

31.3 69/77 1198/898 39/36 31/89 26/26"*

vs 62.5 84/92 1197/897 62/57 93/93 50/50
v. 93.7 106/114 1196/896 73/67 94/95 74/73
d 125 132/138 1195/894 80/77 93/93 99/100-

ses . 156 149/170 1193/892 87/79 93/92 124/177

*
$PEEO TOROUE

. .

Toaour roaove,,, ,,,,,
4 FULL LOAO LS FT.

I75/166 790/1009 936/779Locaao aerea o

- - - -ruu. up

ma Axeo== 1165/868 348/273 1899/2003 525/442
,

'I 'u" 'oAo i195/894 546/735 132/138
2

550 voLv orCo,. cC,,ou au, ears At ovuta **uretave vooraces witt vaa v invt asr tvI ALL DAf a ON
wivw run votraoc.y

.

,

apeaovveev / W' Afd 12-9-74oAve
.
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"

RELIANCE ELECTOIC AND ENGINEERINO COMPANY
~

'

071290
2 a Pet I ochd A.* . Cle. ale a d i7. Od* . v s A.c . . . .. i ome.. .

,.

( ') /(/ REPORT OF TES ri
Iwooction MeTon

P.,ct , cate of Tut . . . . . . . . . 31 -748-
.. ........................

Purchuu'sjoy MANUFACTURING CO. Orde r No. . . . . . . . . . W.~ N.%. . . . . . . . . . . . . . . . . . . . . . .
Nawers.rra Ratino

ar e a v.a.u.a A v
F.m m.4 TFD. N .r.m.up 0.iem A s's Sewe--S pes Ph Crel T.lt. B t4 mb.t

125/125 1200/900 1190/090 3 60 550/550 132/138 H oc5008

Triaramarras R ::

ca. alm. .i 1.ri Tem p.v at.r. BJ -D., C
S t.t.t E.6.e

w =au r. w 4m..
~ er 0 7(Cr.= Oei t

o.9 on.s
#7 #r

C. .. n.*u = Cm n .e.u .<.-

e M."** by %$h*4
Cie T h.r,. D r Th*P* Th.,. Sr Thet.
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O IMPORTANT: #1 is important that these instructions be studied by the men installing and operating #his equip-
ment. Read thoroughly before storting. Keep these instructions for future reference.
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RECEIVING AND HANDLING
AC,CEPTANCE ataliation, the eres storage should be clean and dry, protect.f-

.J ad from low temperature, espid or omtreme changes in
. Thoroughly inspect this oculpment before accepting humidity, oil, dirt, and similar adverse conditions. Eovio# shipment from the transportatlon company, if any of the ment storage should be inspected periodically and the shaft

goods called for in the bill of lading or empress receipt are rotated approximately every aim months.
damaged or the Quantity is ahort, do not accept them until,

the frsight or expreu ent makes an appropriate notation UNPACKING
on your frsight bill of eaptess receipt. If any concealed loss
or damage is discovered later, notify your freight or express After unpacking and inspection to see thet all parts are
agent at once ant' reovest him to make an inspection. We in good condition, tum the shaft by hand to be sure there
will be very happy to assist you in collecting claims for loss are no obstructions to free rotation. Equipment which has
of damage In sh prnent; however, this willhpets on our been in storage for sometires should be tested and relubn-
part does not remtse the transportation company's respon- cated prior to being put into service. Refer to " Test for
sibility in reimbuesing you for collectiott of claims or re- General Condition" and " Lubrication" for procedure to be
pixement of matenal. Claims for loss or damage in ship' performed after extended storage,
ment must not tie cieducted from the Reliance invoice, nor
shovid peyment of the Reliance invoete be withheld await-

Equipment with roller bearings is shipped with a shaft,

ing adjustmeht of .;uch claims, as the carrier guarantees block at the opposite pulley end. In removing the shaft
saft delivery,

block, be sure to replate the bolts which are used to hold
if tensiderable damage has been incurred and the sit.

the shaft block in place during shipment.
Ustion is urgent, contact the nearest Reliance District
Office fo' auistance Please keep a written record of all
communicationt WARRANTY

STORAGE The Reliance Electric Company warrants workmanship
and materials on this motor for a period of one year from

Eauipment which is not going to be used immer4tely, date of shipment from the Reliance factory. In every case
should nr,1 be unpa;ked until ready for use. If this equip- concerning warranty, contact the nearest Reliance Sales
ment is to be stored for any period of time pnor to in Office or authorlied Reliance Service Shop. |

,

INSTALLATION

INSPECTION by a sling around the base or by other lif ting means proved-
ed on the base. in all cases, care should be taken to auvre

Af ter the tractor ih uripach ed, exernine th6 nameplate lifting in the direction intended in the design of the htting
data to see thlit 11 agre's with the power circuit to which it means. Likewise, precautions should be taken to present
is to be connected. The motur is guarantled to operate harardous overloads due to deceleration, acceleration or
succrufully with frequency not more than $% and voltage 1ock force,

not more than 10% above or below the nemeplate data, or
combined venation of voltage and frequency of not more MOUNTING
than 10% above or below nameplate data. Efficiency,

,
'

power factor and current may vary from neeplate data. Mount the motor on a foundation sufficiently rigid to
prevent excessive vibration. Ball bearing motors may be

- LOCATION mountad with the feet at any angte. Aftet carefully align
ing the motor with the driven unit, bolt securely in place.

The mt, tot should be instalisd in a location compatible
with the trotor enclosure and specified ambient. DRIVE

LIFTING MEANS The pulley, sprocket, or gear used in the drive should oe
located on the shaft as close to the shaft shoulder as possi

.When a lif tireg means is provided for handling the neotor ble. Heat to install. Orrving a unit on the shaft will damage
or generator, it should not be used to lif t the motor or the bearings.

generator plus additional eovipment such as gears, pumps,
compreuors, or other driven equipment. In the case of Belt Drive: Align the pulleys to that the belt will run

'
assemblies on a common base, any lifting means provided true; tighten the belt just enough to prevent slippage, a%
on the motor or generator should not be used to lift the tighter will cause premature bearing f ailure if possib't. the
assembly and bau but, rather, the enembly should be lif te,d lower side of the belt should be the driving side

3-
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INSTALLATION (Cont'd)
ROTATION best in check the insulation resistance of the stator winding

with a megohmeter.

( \ To reverse the direction of rotation, disconnect from

Q' power source and' interchange any two of the three line if the resistance is lower than one mogohm the windings
leads f or three phase mutors, for two phase four wire, inter. should be dried in one of the two following ways:
change the line leads on any one phase. For two phase three

J wire, interchange phase fine and phase two lir e leads. 1. Bake in oven at temperatures not eacteding 90 C.r

Writil insulation resistance becomes constant
TEMPERATURE RISE

2. With rotor lxked, apply low voltage and gradually
Under normal opereur.g cotiditions, with the motor increase current throug5 windings until temper-

apphed in accordP",e with the nameolate rating. the temp- ature measured with thermometer reaches 194 F.0e

erature f ast will not exceed the proper hmits Always Do not exceed this temperature.
Use a therrnnmeter to determine the heating of a motor.

' The hand is not reliable in determining whether or net the INITIAL LUBRICATION
motor is too hot.

" Reliance motors are shipped from the f actory with the
TEST FOR GENERAL CONDITION bearings properly packed with grease and ready to operate.

Where the unit has been subjected to entended storage (6
If the motor has been in storage for an extensive period months or more) the bearings should be relubricated prior

of has been subsected to adverse moisture conditions, it is to starting "

OPERATION

Due to the inherent characteristics of insulating mat. Stator troubles can usually be traced to one of the
enais, abnormally high temperatures shorten the operating following causes
bfe of electncal apparatus The total temperature. not the

f._

[V temperature rise, should be the measure of safe operatiort Worn bearings Operstmg single phase
The class of insslation determines the marimum safe Moisture Poor insulation
operating temperature. Aging of insulation occurs at an Overloodmg Oil and dirt
accelerated rate at &bnormally high temperatures A general
rule for gauging the effect of excessive heat is that for each Dust and dirt are usually contriouting factors Some
10 C. rise in tempe'ature above the maximum hmit for the forms of dust are highly Conductive and contribute mater-
insulation, the hfe of the insulation is halved, ially to insulation breakdown. The effect of dust on the

Unbalanced voltage or s ngle phase operation of poly- motor temperature through restriction of ventilation is a
phase machines may caur excessive heating and ultimate principal reason f or keeping the windings clean,
failure. It requires only a shght unbalance of voltage apohed
to a polyphase rnotor to cause large unbalance currents and Squirrel cage rotors are rugged and, in general, give
resuttant overheating httle trowie. The first sympton of a defective rotor is lack

of torque. This mey cause a slowing down in speed accom.
Periodic checks of phase voltage, frequency and power panied by a growling noise or perhaps failure te start the

consumption of a motor while in operation are recommend- load.
ed; such checks azure the correctness of frequency and
voltage applied to the motor and yield an indication of the This is caused by an open or high resistance joint m the
load ofiered by the apparatus which the motor doves. Com- rotor bar circuit. Such a condition can generally be detect-
parisons of this data with previous no. load and fullload ad by looking for evidence of localised heating
power demands will give an indication of the performance
of the complete machine. Any serious deviations should be
investigated and corrected.

M AINT EN ANCE
o

The fundamental principle of electncal maintenance is es pr iodic insocction of the motor, the frequency depend
KEEP THE APPAR ATUS Cl E AN AND ORY. This reovir- sag upon the type of motor and the service.

!

|
|
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LUBRICATION (Cont'd)

RELUBRICATION PERIOD Union Oil Co. of California * Strona Ht + 1
Shell Oil Co. . Alvania No. 2

d For reiubrication period, follow instruction plate on Socony Mobil Oil Co. - Mobilun Grease No. 2
motor if no plate is provided, relubricate per the following

, Not recommended for roller bearinp.
table *' " Standard lubricant supplied on new units.

HP at 1800 Standard Severe Entreme For operation in other amb!ent temperatures, refer to
RPM or Less Conditions Conditions Conditions motor tag 16221d or nearest Reliance Sales Of fice.

1/8 7 1/2 3 years 1 year 6 months
SLEEVE BEARINGS (FRAMES D-5000)

* 10 40 1 2 years 6 mo.1 yr. 3 months

50 150 1 year 6 month: 3 months Motors with slewe bearings are shipped from the f actory
* * * * "''* d 'M 'd b d200 & Up 9 m o. 1 yr. 6 months 3 months

*

gauge (minimumi to 3/8 above center (maximum) with a

All Motors g od grade of turbine oil as recommended for electric

Over 1800 RPM 6 month: 3 months 3 months

THESE OILS MAY BE USED

Standard Conditions: Eight hours per day, normal or
h;nt loading. clean 100 F. max. Mobil DTE Light or Heavy Medium

imum ambient. Texaco Regal A or PC

Severe Conditicas: Twenty four hour per day oper.
Use Oil of the viscosity range indicated in the followingstion, or shock loading. vibration, t&0or dirt or dust 100 160 F, amb;ent.

Extreme Conditions: Heavy shock or vibration, dirt of Hecommended
dust. Speed Range Viscosity Range( RMP SSU @ 100 F0

For ynits with roller bearings divide above times by 3.

1500 and below 250-350For n,otors operating in ambients between O F. and
0120 f., use the following lubricants or their caual. 1800 anc over 100 200

Standard Oil Co. of Cahfornia - Chevron BRB 2 * * Watch oil rings when first starting to see that they
Stands J Oil Co. of Indiana - Stanobar No. 2 revolve.
Standard Oil Co. of New .lersey . Andok C' and B
Master Lubricants Co. - Lubriko M 6, M 21, and M 32 Change oil every six months or more often under snere
New York and New Jersey Lubricant Co. . F 925. S-58 operation conditions.
and S-58-M
Gulf Refining Co. . Precision No. 2 and No. 3 CONSTANT LEVE L OILER*
The Texas Co. - Starfak H, M, and No. 2
Sinclair Refining Co. . A. F, No. 2 When supphed, refer to instructions accompanying the
Tidewater Associated Oil Co. . Tycol Armita.g, O constant level oiler.,

.

GENERAL

For special motors for use by United States Government
including special specifications, master plans, etc., refer to
the applicable mastet of ans and specifications involved.

7
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FAN STORAGE INSTRUCTIWS |

a s s 88 3
--

i s t CN
1) fans must be atored in a storage area which is wy, "O

3 protected f rom low temperature, rapid and extreme H)
|. changes in humidity. The storage area must alua bo ;;r

,
,,

E free from any vibration. .?]
$ | C & E L. E

'
<

| E | E h 2) For extended sterage and negotiated extended warranty, 9'Q
f 5 p g h the following instructions muct be followed: dB=

= s F E J-o *

2 0 5 8 s > r*"
F Zg g g when f ans are in torage longer than six (6) ||g C months, the rotors are to be rotated manually 2

g )' at least every six (6) rnonths. Additional k.

grease is to be added at this time to purge h)g (%
-, _

some of the grease in the bearing grease og {y
C cavity. This is done to ensure that the CyI

g g3 bearings are always coated with lubricant. E

.,

i a
8Z o" Qa,

5 .o 9 :

F @ () If motors are equ!pped with space heaters, U! E

P gg they are to be made enerable. H f.
I El

*

oo Pm z x* EEE $[ Motor windings are to be megged at time of g $$gg f|g storage and at time of removal from storage. D E5

The resistance reading must not have dropped z Eg g
n more than 50% of the initial reading. If y

Q
$ ,= the drop is below 50X, then the fan motor o
u must be dried electrically or mechanically. j.-

2 *
3 gQ

$ 3) At time of removal from Ptorage, faa motor bearings E bb

Q|Y
Eh' are to be purged to make sure that an ample supply 0

S
of fresh grease is in each bearing grease cavity. E
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